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A NEW 

Dictionary of Arts, Sciences, &c. 

MED 
Medicines, *T\ /TEDICINES, whatever fubftances ferve to 
Medietas. re{lore health.—Medicines are either ftmple 

J. ▼ JL or compound; the former being prepared by 

nature alone; and the latter owing to the induftry of 

man, by varioufly mixing the Ample together. See 

Pharmacy. 
Medicines are likewife diftinguilhed, from the man¬ 

ner of ufingthem, into external and internal; and with 

regard to their'effe&s, they are faid to be emetic, ca- 

thartic, ajlringent, &c. See Materia Medica. 

Pocket Medicines, in furgery, thofe which a fur- 

geon ought always to carry about with him, in a box, 

or convenient cafe. 
Thofe, according to Heifter, are the common di- 

geftive ointment, and the brown or Egyptian oint¬ 

ment, for cleanfing and digefting foul ulcers; andfome 

vulnerary balfams, as the linimentusn Area's, or the 

balfam of Peru, Gilead, or Copivi, or the Samaritan 

balfam: to thefe mull alfo be added a plafter or two; 

as the diachylon or Jlypticurn Crollii, fince one or other 

of thefe is almoft conftantly wanted. Neither fhould 

there be wanting a piece of blue vitriol for the taking 

down luxuriant flefh, and to flop haemorrhages: but 

if vitriol is wanting, burnt alum, red precipitate, the 

infernal ftone, or any other corrofive medicine, will 

fupply its place in corrofive intentions; and the laft 

will alfo ferve to open abfcefie9, to make iffues, and per¬ 

form many other operations of that kind. 

With thefe there fhould always be kept in readinefs 

alfo a quantity of feraped lint, that the furgeon may 

be able togive immediate affilfance to wounded perfons; 

fince, if he is unprepared for this, they may eafily be 

taken off by an haemorrhage ; a circumftance which 

ought alfo to prevail with him to be always provided 

with fuitable bandages. 

MEDIETAS lingua, in law, fignifies a jury, or 

inqueft impanelled, of which the one half are natives 

of this land, and the other foreigners. This jury is 

never ufed except where one of the parties in a plea is 

a ftranger, and the other a denizen. In petit-treafon, 

murder, and felony, foreigners are allowed this privi¬ 

lege; but not in high-treafon, becaufe an alien in that 

cafe fhall be tried according to the rules of the com¬ 

mon law, and not by a medietas lingua. A grand 

jury ought not in any cafe to be of a medietas lingua; 
and the perfon that would have the advantage of a 

trial in this way, is to pray the fame, otherwife it will 

MED 

Ci!alle.nge of *he>r0rS- Mediminis, 
MEDIMNUS, in Grecian antiquity, a meafure Medina, 

of capacity. See Measure. -- 

MEDINA-talnari, a famous town of Arabia 

Petrsea, between Arabia Deferta and Arabia the 

Happy; celebrated for being the burial-place of Ma¬ 

homet. It is feated in a plain abounding with palm- 

trees, in E. Long. 39. 53. N. Lat. 25. See (Hijlory 
of) Arabia. 

Medina-CV//, an ancient town of Spain, in Old 
Caflile, and capital of a confiderable duchy of the 

fame name; feated near the river Xalon, in W. Long. 
2. 9. N. Lat. 41. 15. 

Medina-de-las-Torres, a very ancient town of Spain, 

in Eflremadura, with an old cattle, and the title of a 

duchy. It is feated on the confines of Andalufia, at 

the foot of a mountain near Bajadoz. 

WlvDun&.~del-Campo, a large, rich, and ancient town 
of Spain, in the kingdom of Leon. The great fquare 

is very fine-, and adorned with a fuperb fountain. It 

is a trading place, enjoys great privileges, and is feated 

in a country abounding with corn and wine. W. Long. 
4. 20. N. Lat. 41. 22. 

Medina-del-rio-Secco, an ancient and rich town of 

Spain, in the kingdom of Leon, with the title of a 

duchy; feated on a plain, where there are fine pattures. 

E. Long. 4. 33. N. Lat. 42. 8. 

Medina (Sir John), an eminent painter, was the 

fon of Medina de 1’Afturias, a Spanifh captain, who 

had fettled at Bruflels; where the fon was born, and 

in Articled in painting by Du Chatel. He married 

young; and in 1686 came into England, where he 

drew portraits for feveral years. The earl of Leven 

encouraged him to go to Scotland, and procured him 

a fubfeription of 500I. worth of bufinefs. He painted 

mod of the Scotch nobility; and at Wentworth-caftle 

is a large piece, containing the firft duke of Argyle 

and his fon?, the two late dukes John and Archibald, 

in Roman habits; the ttyle Italian, and fuperior to 

mod modern performers. The portraits of the pro- 

feffors in the furgeons-hall at Edinburgh were painted 

by him, and are commended; and in that hall are two 

fmall hiftory-piece3 by him. He was knighted by 

the duke of Queenfberry, lord high-commiffioner; and 

was the laft knight made in Scotland before the Union. 

He was not, however, rich; for he had so children. 

He died in Scotland; aud was buried in the church- 

27 O 2 yard 
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MccHo- yard of the Gray-friars at Edinburgh in 1711, aged 52. 
Ian am pje was capable both of hiftory and landfcape. The 

Medium Pr’nts *n o&avo edition of Milton were defigned 
_!_by him. 

MEDIOLANUM, an ancient city, the capital of 

the Infubtes, built by the Gauls on their fettlement in 

that part of Italy. A municipium, and a place of great 
ftrength. The feat of the liberal arts; whence it had 

the name of Nova Athena. Now Milan, capital of 

the Milanefe, fituate on the rivers Olana and Loinbro, 

J£. Long. 9. 30. N. Lat. 45. 25. 

Mediolanum Aulercorum (anc. geogr.), a town 

of Gallia Celtica, which afterwards took the name 

of the Eburovicum Civitas (Antonine); corrupted 

to Civitas Ebroicorum, and this lad to Ebroica; whence 

the modern appellation Evreux, a city of Normandy. 

E. Long. 1. 12. N. Lat. 49. 21. 
Mediolanum Gugernorum (anc. geogr.), a town of 

Gallia Belgica, now the village Moylattd, not far from 

Cologne. 
Mediolanum Ordovicum (anc. geogr.), a town of 

Britain, now Llan Vethlin, a market-town in Mont- 

gomerylhire in Wales. 

Mediolanum Santonum (anc. geogr.), which af¬ 

terwards taking the name of the people, was called 

Santonica Urbs ; alfo Santones and Santoni: A town of 

Aquitain. Now Saintes, capital of Saintonge in 

Guienne, on the river Charente. W. Long. 36. o. 

N. Lat. 45. 50. 

MEDITERRANEAN sea, extends from the 
Straits of Gibraltar to the coaft of Syria and Pale- 

ftine, being above 2000 miles in length, but of very 

unequal breadth: the weft part of it feparating 

Europe from Africa; and the Levant, or eaft part of 
it, dividing Afia from Africa, Spain, France, Italy, 

Turky in Europe, and Natolia, or the Leffer Afia, 

bounding it on the north ; and the empire of Morocco, 

Algiers, Tunis, Tripoli, Barca, and Egypt, bounding 

it on the fouth. The Strait of Gibraltar being about 

15 or 16 miles broad, a ftrong current fets through it 

out of the Atlantic Ocean into the Mediterranean 

conftantly, which requires a good gale of wind to 
Hem it. 

MEDITULLIUM, is ufed by anatemifts for that 
fpungy fubftance between the two plates of the cra¬ 

nium, and in the interfaces of all laminated bones. 
See Diploe. 

MEDIUM, in logic, the mean or middle term of 

a fyllogifm, being an argument, reafon, or confidera- 
tion, for which we affirm or deny any thing; or, it is 

the caufe why the greater extreme is affirmed or de¬ 

nied of the lefs in the conclufion. 
Medium, in arithmetic, ox arithmetical medium ox 

mean, called in the fchools medium rei; that which is 
equally diftant from each extreme, or which exceeds 

the leffer extreme as much as it is exceeded by the 

greater, in refpeS of quantity, not of proportion; 
thus 9 is a medium betwixt 6 and 12. 

Geometrical Medium, called in the fchools medium 

perfona, is that where the fame ratio is preferved be¬ 
tween the firft and fecond as between the fecond and 

third terms; or that which exceeds in the fame ratio 

or quota of itfelf, as it is exceeded: thus 6 is a geo¬ 

metrical medium between 4 and 9. 

Medium, in philofophy, that fpace or region Medium 

through which a body in motion paffes to any point: I1 

thus aether is fbppofed to be the medium through £^3 e‘ 

which the heavenly bodies move; air, the medium 
wherein bodies move near our earth; water, the me¬ 

dium wherein fifties live and move; and glafs is alfo a 

medium of light, as it affords it a free paffage. That 

denfity or confiftency in the parts of the medium, 

whereby the motion of bodies in it is retarded, is 

called the refinance of the medium; which, together 
with the force of gravity, is the caufe of the ceffation 

of the motion of projectiles. 

Subtile or JEtherial Medium. See Ether, Elec¬ 

tricity, Fire, &c. 

Medium, in optics, any fubftance through which 

light is tranfmitted. 

MEDLAR, in botany. See Mespilus. 

MEDULLA, ■) o a 
Medulla Oblosigata, C ee ^NAT' n 
Medulla Spinalis. 5 396“399' 
MEDUSA, one of the three Gorgons, daughter of 

Ceto and a fea-god named Phorcus. Neptune being 

in love with her, forced her in the temple of Minerva; 

upon which that goddefs changed her hair (which 

was extremely fair) into ferpents, the fight of which 

turned the beholders into ftones: but Perfeus, armed 

with Mercury’s ax, with which he killed Argus, cut 

off Medufa’s head, from whofe blood fprang Pegafus 

and Chryfaor. Minerva is reprefented bearing the 

pidure of Medufa’s head on her fhield, to terrify her 

enemies. 
Medusa, in zoology, a genus of infedts belonging 

to the order of mollufca. The body is gelatinous, 

roundifh, and depreffed; and the mouth is in the 

centre of the under part of the body. There are twelve 

fpecies, all natives of the fea. The moll remarkable 

is the fimplex, or armlefs, with a plain circumference ; 

four apertures beneath ; no tenacula. Thefe animals 

inhabit all our feas ; are gregarious ; often feen float¬ 
ing with the tide in vaft numbers; feed on infedts, fmall 

filh, &c. which they catch with their clafpers or 

arms. Many fpecies, on being handled, affedt with 

a nettle-like burning, and excite a rednefs. The an¬ 

cients, and fome of the moderns, add that they have an 
aphrodifiac property, and in feveral languages they 

are called by an obfeene name. They were known to 
the Greeks and Romans by the names of riv.-t^ec 

eaXKo-o-i®', and pulmo marinus, or fea-hings. They 

attributed medicinal virtues to them. Diolcorides in¬ 

forms us, that, if rubbed frefli on the difeafed part, 

they cured the gout in the feet, and kibed heels. 

iElian fays, that they were depilatory; and, if ma¬ 

cerated in vinegar, would take away the beard. Their 

phofphoric quality is well known ; nor was it over¬ 

looked by the ancients. Pliny obferves, that if rub¬ 

bed with a ftiek it will appear to burn, and the wood 
to fhine all over. The fame naturalift obferves, that 

when they fink to the bottom of the fea, they portend 

a continuance of bad weather. 

MEGALE polis, (anc.geog.), dividedly (Ptole¬ 
my, Panfanias) ; or conjundily Megalopolis, (Strabo) : 

A town of Arcadia, built under the aufpices of Epa- 

minondas, after the battle of Leudira; many incon- 

fiderable towns being joined together in one great city, 
the 
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Megameter the better to withftand the Spartans. It was the 

It greateft city of Arcadia, according to Strabo. 

Meifler- MEGAMETER. See M.crometer. 

MEGA RA (anc. geog.), a noble city, and the 

capital of the territory of Megaris, which for many 

years carried on war with the Corinthians and Athe¬ 

nians. It had for fome time a fchool of philofo- 

phers, called the Megarici, fucceffors of Euclid the 

Socratic, a native of Megara. Their dialed was 

the Doric; changed from the Attic, which it formely 

had been, becaufe of Peleponnefian colonifts who fettled 
there. 

Megara (anc. geog.) formely called Hylla, a town 

towards the eaft coaft of Sicily ; extinft in Strabo’s 

time, though the name Hybla remained on account of 

the excellence of its honey. It was a colony of 

Megareans from Greece. Rifts Megariut denotes a 
hoarfe-langh. 

MEGARIS (anc. geog.), the country of the Me¬ 

gareans, which Pliny makes a part of Attica; and 

Strabo Cays, fome were of this opinion; but he him- 

felf makes it a diftinft part; in which Scylax, Ptole¬ 

my, and the hiftories that relate the wars of the Athe¬ 

nians and Megareans, agree. It had Attica to the 

eaft, Basotia to the north and weft, and the Ifthmus 
of Corinth to the fouth. 

Megaris, a fmall ifland in the Tufcan fea, joined 

to Naples by a bridge. Now called Cafello dell3 ovo. 

MEGIDDO, (Judges v. 19.) A town of Galilee, 
recited (Jofhua xvii. 1 i.Jamong the cities of ManafTeh, 

in the tribe of Iffachar or After, on the weft fide of 

Jordan. Famous for the fate of Ahaziah and Jofiah, 

who perilhed there: near it was an open plain, fit for 

drawing up an army in battle-array. It was fituate 

to the north, contrary to its pofition in the common 

maps. The Canaanites being tributary to the Ifraelities, 

dwelt in it, Joftiua xvii. It was rebuilt by Solomon, 
1 Kings ix. 

MEIBOMIUS, the name of feveral learned Ger¬ 

mans.—John Henry Me'tbomius was profeffor of phyfic 

at Helmftadt, where he was born, and at Lubec; 

he wrote the Life of Maecenas, publifhed at Leyden 

in 4to. 165$, with feveral other learned works.—Henry, 
his fon, was born at Lubec in 1638; became profeffor 

of phyfic at Helmftadt; and, befides works in his own 

profeffion, publifhed Script ores rerum Germanicorum, 
3 vol. folio, t688 5 a very ufeful colledion, firft be¬ 

gun by his father.—Marcus Meibomius, of the fame 

family, publifhed a colledion of feven Greek authors 

who had written upon ancient mufic, with a Latin 

verfion by himfelf; dedicated to queen Chriftina of 

Sweden, who invited him to her court. But fhe en- 

gaging him one day to fing an air of ancient mufic, 

while fomebody was ordered to dance to it, the im¬ 

moderate mirth which this occafioned in the fpedators 

fa difgufted him,, that he immediately left the court 

of Sweden. His edition of the Greek mytholo- 
gifts, and notes upon Diogenes Laertius in Menage’s 

edition, {hews him to have been a man of learning; 

but he fuffered no little raillery for hisattemptto correft 

the Hebrew text of the Bible, by a kind of metre he 

fancies he had found out in thofe ancient Writings. 
MEISSEN, a confiderable town of Germany, in 

the eledorate of Saxony, and in the margravatfe of 

MUnia, with a caftle. It formerly belonged to the 

bifhop, but is now fecularized, and the inhabitants Meles 

are Lutherans. In this place is a famous roamifac- Mclriinc 
tory of porcelain, E. Long. 13. 33. N. Lat. 5 t. 15. thon* 

MELA (Pomponius), an ancient Latin writer, was- 

born in the province of Bastiea in Spain, and fiourifh- 

ed in the reign of the emperor Claudius. His three 

books of Cofmography, or Deftu orbis, are written 

in a concife, perfpicoous, and elegant manner; and 

have been thought worthy of the attention and la¬ 

bours of the ableft critics. Ifaac Vofiius gave an 

edition of them in 1658, 4to. with very large and 

copious notes. To this edition is added Jnlii Ho- 

norii oratoris excerptum cofmographix, firft publifhed 

from the manufeript, and Atbici coftnographia. Gro- 

novius afterwards publifhed another edition with filer— 

ftrations by medals. In his laft edition are added five 

books De geographia, written by fome later author ; 

by Jornandes, as Fabricius conjedures. 

MELiENA, or black flux, in medicine. See 

Medicine, n°495.' 

MELAMPYRUM, cow-wheat; a genus of the 

angiofpermia order, belonging to the didynamia clafs 

of plants. There are four fpecies, all of them natives 

of Britain, and growing fpontaneoufly among corn¬ 

fields. They are excellent food for cattle; and Linnaeus 
tells us, that where they abound the yellowed and 

beft butter is made. Their feeds, when mixed with 

bread, give it a duflty colour; and, according to fome 

authors, produce a vertigo, and other diforders of 

the head ; but thi3 is denied by Mr Withering, though 

he allows that they give it a bitter tafte. 

MELANCHOLY, a kind of delirium attended 

with gloomy thoughts, heavinefs and farrow. See 
Medicine, n° 185, 428, 429. 

MELANCTHON (Philip), born at Bretten in 

the Palatinate in 1495, was one of the wifeft and moll 
able men of his age among the Reformers, though of a 

mild temper, dilpofed to accommodate rather than 

inflame difputes. In his youth he made an admirable 

progrefs in learning, and was made Greek profeffor at 

Wirtemberg in 1509. Here his leftures upon Ho¬ 

mer, and the Greek text of St Paul’s epiftle to Titus, 

drew to him a great number of auditors, and entirely- 

effaced the contempt to which his low ftature and 

mean appearance had expofed him. Melanchthon re¬ 

duced the faiences to fyftems; and acquired fuch repu¬ 

tation, that he had fometimes 2500 auditors. He 

fooi^entered into an intimate friendfhip with Luther, 

who taught divinity in the fame univerfity ;■ and in 

1519 they went together to Leipfic, to difpute with. 

Eccius. The following years he was continually en¬ 

gaged in various employments; he compofed feveral 

books ; he taught divinity ; took feveral journeys, in 

order to found colleges and vifit churches ; and in 

1530 drew up’ a confeffion of faith, which goes by the 

name of the Confeffion of AugJburg, becaufe it was pre- 
fented to the emperor at the diet held in that city. 

All Europe was convinced, that he was not, like Lu¬ 

ther, backward to accommodate the differences be¬ 

tween-the various fefts of Chriftians. He hated reli¬ 

gious difputes, and was drawn into them only through 

the neceffity of the part he was called to aft in the 

world; and therefore would have facrificed many 

things, to have produced an union among the Prote- 

ftants. For this reafon, Francis I. the French king, 

wrote- 
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'Mdano wrote to defire him to come and confer with the doc- 

Melan'eria t0^S ^orbonne, in order to agree with them 
. C an ena' about putting an end to all controverfies ; but though 

Luther endeavoured to perfuade the ele&or of Saxony 

to confent to that journey, and though Melan&hon 
himfelf defired it, that prince, whether he diftrufted 

Melan&hon’s moderation, or was afraid of quarrelling 

with the emperor Charles V. would never grant his 

permifiion. The king of England alfo in vain de¬ 

fired to fee him. Melandlhoh, in 1529, afiifted at 

the conferences of Spires. In 1541, he was at the 
famous conferences at Ratiibon. In 1543, he went 

to meet the archbilhop of Cologn to afiift him in in¬ 

troducing the reformation into his diocefe ; but that 
projeft came to nothing : and in 1548, he afiifted at 

feven conferences on the fubjedt of the interim of 

Charles V. and wrote a cenfure on that interim, and 

all the writings prefented at thefe conferences. He 
was extremely affefted at the diflenfions raifed by 

Flaccus Illyricus. His laft conference with thofe of 

the Roman communion was at Worms, in 1557. He 
died at Wittemburg in 1560, and was interred 

near Luther. Some days before he died, he wrote 

upon a piece of paper the reafons which made him 

look upon death as a happinefs; and the chief of 

them was, that it “ delivered him from theological 

perfections.’' Nature had given Melan&hon a peace¬ 

able temper, which was but ill fuited to the time he 

was to live in. His moderation ferved only to be his 

crofs. He was like a lamb in the midft of wolves. No 
body liked his mildnefs 5 it looked as if he was luke¬ 

warm ; and even LiSther himfelf was fometimes angry 
at it. 

Melandthon was a man in whom many good as 

well as great qualities were wonderfully united. He 

had great parts, great learning, great fweetnefs of 

temper, moderation, contentednefs, and the like, which 
would have made him very happy in any other times but 

thofe in which he lived. He never affedted dignities, 
or honours, or riches, but was rather negligent of all 

thefe things ; too much fo in the opinion of fome, 

confidering he had a family ; and his fon-in-law Sa- 

binus, who was of a more ambitious make, was ac¬ 

tually at variance with him upon this very article. 

Learning was infinitely obliged to him on many ac¬ 

counts ; on none more than this,, that, as already ob- 

ferved, he reduced almoft all the fciences which bad 
been taught before in a vague irregular manner,^nto 

fyftems. Confidering the diftra&ions of his life, and 

the infinity of difputes and tumults in which he was 

engaged, it is aftonilhing how he could find leifure 

to write fo many books. Their number is prodigious, 

infomucli that it was thought neceflary to publifh a 

chronological catalogue of them in the year 1582. His 

works indeed are not corredl, and he himfelf owned it: 

but as he found them ufeful, he chofe rather to print 

a great number, than to finilh only a few; “ which 
however,” as Bayle fays, “ was poftponing his own 

glory to the advantage of others.” His conftitution 

was very weak, and required great tendernefs and ma¬ 
nagement ; which made Luther, as hot and zealous as 

he was, blame him for labouring too earneftly in the 
vineyard. 

MELANTERIA, in natural hiftory, a very beau¬ 

tiful fofiil, of a denfe, compa£f, and regular texture, 

and of an extremely bright pale yellow, refembling no- Melaftoma, 

thing fo much as the pureft gold. It is remarkably II 

heavy; and is fometimes found in little irregular mafies e* 

of the bignefs of a pigeon’s egg, which are broken with --L_ 

a flight blow : but it is ufually met with in the form 

of a fin£ gold-coloured efflorefcence on vitriolic and py- 

ritical bodies ; or in loofe, (hattery, and friable maffes 
of a more dulky yellow ; in which latter ftate it fo 

much refembles a native fulphur, that it is frequently 
miftaken for one: however, it is not inflammable ; 

but calcines in the fire to a greyiih powder, which by 

burning longer changes to a deep and fine purple. 

The Greeks ufed it externally, as a gentle efcharotic 

and a ftyptic: they made it an ingredient in their 

ointments for old ulcers, and ufed to fprinkle the 

powder of it on freflt wounds in order to flop the 

haemorrhage. 
MELASTOMA, the American gooseberry- 

tree ; a genus of the monogynia order, belonging to 

the decandria clafs of plants. There are a great many 

fpecies, all of them natives of the warm parts of 

America, and very beautiful on account of the varie¬ 

gation of their leaves. Moft of the leaves are of two 
different colours on their furfaces; the under fide be¬ 

ing either white gold-colour or ruflet, and their up¬ 

per parts of different (hades of green ; fo that they 

make a fine appearance in the hot-houfe all the year 

round. There are but few of thefe plants in the Eu¬ 
ropean gardens ; which may perhaps have been occa- 

fioned by the difficulty of bringing over growing 

plants from the Weft Indies 5 and the feeds being 

imall when taken out from the pulp of their fruits, 

rarely iucceed. The beft way is to have the entire 

fruits put up in dry fand as foon as they are ripe, and 

forwarded by the quickeft contrivance to England. 

They fhould be immediately taken out when they ar¬ 

rive, and the feeds fown in pots of light earth, and 

plunged into a moderate hot-bed of tanner’s bark. 

When the plants come up, and are fit to be removed, 

they muft each be planted in a fmall pot, and plunged 

into the tau-bed ; and afterwards treated as other exo¬ 

tic plants. 
MELCHITES, in church-hiftory, the name given 

to the Syriac, Egyptian, and other Chriftians of the 

Levant. The Melchites, excepting fome few points 

of little or no importance, which relate only to cere¬ 

monies and ecclefiaftical difcipline, are in every refpect 

profefled Greeks: but they are governed by a parti¬ 

cular patriarch, who refides at Damas, and aflumes the 

title of patriarch of Antioch. They celebrate mafs in 

the Arabian language. The religious among the Mel¬ 

chites follow the rule of St Bafil, the common rule of 

all the Greek monks. They have four fine convents 

diftaut about a day’s journey from Damas, and never 

go out of the cloifter. 
MELCHISEDEGH, or Melchisedek, (the or¬ 

der of) ; an order of priefthood, according to the fcrip- 
tures oif the Old and New Teftament. 

The firft mention of Melchifedech is in Genefis xiv. 

16, 17, 18. where it is related, that, when Abraham 
had refcued his brother Lot and all his goods out of 

the hands of the five kings, he was met, upon his re¬ 

turn, by Melchifedech, king of Salem, who brought 

forth bread and wine; and he was the prieft of the 

Moft High God.” It is added, that he blefled A- 

bra- 
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Melchife- braham; wbo acknowledged his priefthood, by giving 

deeh. him tythts of all he had taken from the enemy. 

The next mention of Melchifedech is by the Royal 

Pfalmift, who, fpeaking prophetically of the Mef- 

fiah, fays, “ Thou art a prieft forever after the order 

of Melchifedech.” 

Laftly, St Paul applies the dory of Melchifedech 

to our Saviour, citing the very words of the Pfalmift. 

And, in another place, he gives this account of Mel¬ 

chifedech: “ This Melchifedech, king of Salem, 

prieft of the Moft High God, who met Abraham re¬ 

turning from the (laughter of the kings, and blefled 

him ; to whom Abraham gave a tenth part of all; 

firft being by interpretation king of righteoufnefs, and 

after that alfo king of Salem, which is, king of 

peace; without father, without mother, without de- 

fcent; having neither beginning of days, nor end of 

life ; but made like unto the Son of God, abideth a 

prieft continually.” 

From thefe paffages it appears, that Melchifedech, 

whoever he was, was a type of J'efus Chrift, and his 

priefthood an image of our Saviour’s. 

Innumerable difficulties have been darted upon the 

fubjeft of Melchifedech. The firft relates to his coun¬ 

try, or the place where he reigned. Moft authors 

take Salem to be the fame as Jerufalem : but St Jerom 

places it near Scythopolis, where they ftill pretend¬ 

ed to (hew the ruins of Melchifedech’s palace. He 

thinks it was at this place that Jacob arrived, af¬ 
ter his pafTage over Jordan, when he returned-from 

Mefopotamia. 
The next difficulty relates to his perfon. It is ge¬ 

nerally agreed by learned men, that, when the apoftle 

fays he was without father and without mother, no 

more is meant than that he is introduced into the hi- 

ftory of Abraham without acquainting us who he was 

or whence he came, when he lived or when he died. 

Neverthelefs, fome have taken St Paul’s words literal¬ 

ly, and contended, that he was not of human, but 

divine nature. Origen and Hidymus took him to be 

an angel; and the author of the ^uejlions on the 

Old and New Tejlament pretended be was the Holy 
Ghoft, who appeared to Abraham in a human form. 

About the beginning of the third century, arofe the 

herefy of the Melchifedechians, who affirmed, that 

Melchifedech was not a man, but a heavenly power, fu- 

periorto Jefus Chrift: For Melchifedech, they faid, was 

the interceflor and mediator of the angels; but Jefus 

Chrift was fo only for men, and his priefthood only 

a copy of that of Melchifedech. This herefy was 

revived in Egypt by one Hierax, who pretended that 

Melchifedech was the Holy Ghoft. 

The Arabic catena upon the ninth chapter of Ge- 

nefis makes Melchifedech to be defcended from Shem 

by his father, and from Japhet by his mother. He- 

raclas, or Heraclim, his father, was, they fay, fon or 

grandfon of Phaleg, and fon of Heber ; and his mo¬ 

ther, named Salathiel, was daughter of Gomer, fon of 

Japheth. Cedrenus, and others, derive Melchifedech 

from an Egyptian flock. They fay his father was 

called Sidon or Sida, and was the founder of the city 

of Sidon the capital of Phoenicia. Suidas fays, he was 

of the curfed race of Canaan; for which reafon the 

fcriptnre does not mention his genealogy. 

The Jews and Samaritans Irelieved Melchifedech to 

be the fame with the patriarch Shem ; which opinion Melitomtv 

has been followed by a great number of modern wri- !l 

ters. M. Jurieu has undertaken to prove, that he is Mc!eagm- 

the fame as Cham or Ham. It would be endlefs to 

recount all the opinions upon this matter; we fhall 

therefore only add, that Peter Cunaeus, and Peter du 

Moulin, have afferted, that Melchifedech, who ap¬ 

peared to Abraham, was the Son of God ; and that 

the patriarch worfttipped him, and acknowledged him 

for the Meffiah. 

MELCOMB-regis, a town of Dorfetftn're, in 

England, fituated in W. Long. 2. 32. N. Lat. 50. 40. 

The ftreets are broad and paved; and there is an ex¬ 

cellent harbour, by which they carry on a pretty good 
foreign trade. 

MELEAGER, in fabulous hiftory, the fon of 

ALneas king of Caledonia, and Althaea the daughter 

of Theftius, was no fooner born than the Parcae put a 

firebrand in the fire, faying, “ This child (hall live as 

long as this firebrand (hall laft.” The three Parcae be- 

ing gone. Althaea took the brand out of the fire, and 

preferved it with great care. Meleager at length dif- 

covered great courage in.killing the famous Caledonian 

boar which laid wade the country, and prefented the 

head to Atalanta who had given the monfter the firft 

blow: but Plexippus and Toxeus, the brothers of Al¬ 

thaea, refolving to have the head, Meleager killed 

them in the quarrel, and married Atalanta, by whom 

he had Parthenope ; but Althaea, in revenge for the 
death of her two brothers, threw the fatal brand on 

the fire, which occafioned Meleager’s death. 

Meleager, a Greek poet, the fon of Eucrates, 

was born at Seleucia in Syria, and flourifhed under 

the reign of Seleucus VI. the laft king of Syria. He 

was educated at Tyre; and died in the ifland of Coos, 

anciently called Merope. He there compofed the 

Greek epigrams called by us the Anthologia. The dif- 

pofition of the epigrams in this collection was often 

changed afterwards, and many additions have been 

made to them. The monk Planudes put them into 

the order {hey are in at prefent in the year 1380. 

MELEAGRIS, in ornithology, the Turky, a ge¬ 

nus of birds belonging to the order of gallinte. The 

head is covered with fpongy caruncles; and there is 

likewife a membranaceous longitudinal caruncle off 

the throat. There are three fpecies, viz. 1. The gal- 

lopavo, or North American turky of Ray, has a ca¬ 

runcle both on the head and throat; and the bread of 

the male is bearded. He lives upon grain and infedts: 

when the cock ftruts, he blows up his bread, fpreads 

and ereCts his feathers, relaxes the caruncle on the fore¬ 

head, and the naked parts of the face and neck become 

intenfely red.—Barbot informs us, that very few tr.r- 

kies are to be met with in Guinea, and thofe only in 

the hands of the_chiefsof the European forts; the Ne¬ 

groes declining to breed any on account of their ten- 

dernefs, which fufficiently proves them not to be na¬ 

tives of that climate. He alfo remarks, that neither 

the common poultry nor ducks are natural to Guinea, 

any more than the turkey. Neither is that bird a na¬ 

tive of Afia: the .firft that were feen in Perfia were 

brought from Venice by fome Armenian merchants. 

They are bred in Ceylon, but not found wild. In> 

fa£t, the turky, properly fo called, was unknown 

to the ancient naturalifts, and even to the old world, 
before 
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Meles before the difcovery of America. It was a bird pecu- 

liar to the new continent, and is now the commoneft 

.. e ica' wild-fowl in the northern parts of that country. It 

was firft feen in France, in the reign of Francis I.; 

and in England, in that of Henry VIII. By the 

date of the reign of thefe monarchs, the firft turkies 

muft have been brought from Mexico, the conqueft of 

which was completed A. D. i£2i. AClian mentions a 
bird found in India, which fome writers have fufpe&ed 

to be theturky; but Mr Pennant concludes, with Gef- 

ner, that it was either the peacock, or fome bird of 

that genus. On confulting fome gentlemen who had 

refided long in the Indies, Mr Pennant is of opinion, 

* that though the turky is bred there, it is only confi- 

dered as a domeftic bird, and not a native of the coun¬ 

try. 
2. Thecriftata, orBrafilican pheafant of Ray, has an 

credl creft of feathers on the head, and violet-coloured 

temples; it has a caruncle on the throat, but none on 

the head. 

Piste 3- The fatyra, or horned pheafant of Edwards, has 
CLXXVJ. two blue horns behind its eyes, and a red body fpotted 

with black and white. It is a native of Bengal. 

MELES, in zoology. See Ursus. 

Meles, (anc. geog.), a fine river running by the 
walls of Smyrna in Ionia, with a cave at its head, where 

Homer is faid to have written his poems. And from 

it Homer takes his original name Melajigenes, given 

himjby his mother Crithies,as being born on its banks. 
(Herodotus). 

MELIA, Azaderach, or the Bead-tree; a genus 

of the monogynia order, belonging to the decandria 

clafs of plants. There are three fpecies, all of them 

exotic trees of the Indies, rifing near 20 feet high; 
adorned with large pinnated or winged leaves, and 

clufters of pentapetalous flowers. They are all pro¬ 
pagated by feeds fown on hot-beds. 

MELIANTHUS, Honey-flower; a genus of 

the angiofpermia order, belonging to the didynamia 

clafs of plants. There are two fpecies. t. The ma¬ 
jor hath a thick, ligneous, fpreading root; many up¬ 

right, ligneous, durable ftalks, rifing fix or eight feet 
high; garnilhed with large pinnated leaves, of four or 

five pair of ferrated lobes terminated by an odd one; 

and, from the fides and tops of the ftalks, long fpikes 
of chocolateTcoloured flowers. 2. The minor, hath a 

root like the former; upright, ligneous, foft, durable 

fialks, riling four or five feet high; garnilhed with fmal- 
ler pinnated leaves ; and from the fides and ends of 

the branches, long, loofe, pendulous bunches of flower6 
tinged with green, faffron colour, and red. Both the 

fpecies flower about June; but rarely produce feeds in 

this country. They are very ornamental, both in fo¬ 

liage and flower, and merit admittance in every collec¬ 

tion. They are eafily propagated by fuckers and cut¬ 

tings. They thrive beft in a dry foil, and in a Ihel- 
tered warm expofure. 

MELIBOEA, (anc. geog.), an ifland of Syria, at 

the mouth of the Orontes; which, before it falls into 

the fea, forms a fpreading lake round it.' This illand 

was famous for its purple dye. Thought to be a colony 

of Theffalians ; and hence Lucretius’s epithet Thejfa- 
lictis. , 

MELTCA, Ropegr,ass; a genus of the digynia 

order, belonging to the triandria clafs of plants. There 
2' 

are three fpecies; of which the moft remarkable is the Mellceres 

nutans. It is a native of feveral parts of Britain and tl 
the adjacent iflands ; and the inhabitants of fome of Mdifla. 

the weftern iflands make ropes of it for filhing-nets, as 

it will bear the water for long time without rotting. 

MELICERES, in furgery, a kind of eneyfted tu¬ 

mours, fo called when their contents are of the con¬ 

fluence of honey. 

MEL ILL A, an ancient town of Africa in the king¬ 

dom of Fez, and in the province of Garet. It was ta¬ 

ken by the Spaniards in 1469, but returned back to 
the Moors. W. Long. 2. 9. N. Lat. 35. 20. 

MELILOT. See Trifolium. 

MELINDA, a kingdom on the eaft coaft of Africa, 

fituated, according to fome, between the third and 

fourth degree of South Latitude; though there is great 

difagreement among geographers as to its extent. It 

is allowed by all, however, that the coafls are very 

dangerous; being full of rocks and (helves, and the 

fea at fome feafons very liable to tempefts. The king¬ 

dom of Melinda is for the moft part rich and fertile ; 

producing almoft all the necefiaries of life except wheat 

and rice, both which are brought thither from Cam- 

baya and other parts 5 and thofe who cannot purchafe 

them make ufe of potatoes in their ftead, which are 

here fine, large, and in great plenty. They likewife 

abound with great variety of fruit-trees, roots, plants, 

and other efculents, and with melons of exquifite tafte. 

They have alfo great plenty of venifon, game, oxen, 

ftieep, hens, geefe, and other poultry, &c. and one 

breed of ftieep whole tails weigh between 30 and 40 

pounds. The capital city is alfo called Melinda. 
MELINUM, in natural hiftory, the name of an 

earth, famous in the earlieft ages of painting, being 

the only white of the great painters of antiquity; and, 

according to Pliny’s account, one of the three colours 

with which alone they performed all their works. It 

is a fine, white, marly earth, of a very compaft tex¬ 

ture, yet remarkably light 5 a fort of texture which 

muft render any earth fit for the painter’s ufe, that is 
of a proper colour. It is frequently found forming a 

ftratum in the earth, lying immediately under the ve¬ 

getable mould. It is of a very fmooth but not glofly 

furface ; is very foft to the touch ; adheres firmly to 

the tongue; is eafily broken between the fingers; and 

ftains the ikin in handling. It melts readily in the 

mouth, and is perfectly fine; leaving not the lead grit- 

tinefs between the teeth; thrown into water, it makes 

a loud bubbling and hilling noife, and moulders away 

into a fine powder. It does not ferment with acids; 

and fuffers no change in the fire. Thefe are the cha¬ 
racters by which the melinum of the ancients is diftin- 

guilhed from all other white earths. It is ftill found 

in the fame place from which the painters of old had 

it, viz. the ifle of Milo or Melos, from whence it had 

its name; and is common in moft of the adjacent 

iflands. It has of late been tried here as a paint; but 

is found not to make fuch a bright paint as the other 

fubftances now employed. It is not, however, liable, 

like them, to turn yellow: hence it would feem to be 

worth the confideration of perfons in the colour-trade; 
efpecially as it might be had, in any quantities, for the 
carriage. 

MELISSA, Baum; a genus of the gymnofpermia 

order, belonging to the didynamia clafs of plants. 

There 
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Melifla There are feveral fpecies; but the mod remarkable are 

8. the following. I. The officinalis, or common baum, 

Mellte‘ hath fibrous perennial roots; many upright, fquare, 

branchy, annual ftalks, riling two or three feet high: 

garnilhed with oblong, indented, oppofite leaves by 

pairs, two or three inches long, and half as broad; 

and, from the upper axillas, verticillate clutters of 

fmall white flowers, upon Angle footftalks. There is 

alfo a kind with variegated leaves. 2. The grandiflora, 

or Hetrurian calamint, hath fibrous perennial roots, and 

annual ftalks, riling about a foot high; garnilhed with 

oblong, oval, indented, hairy oppofite leaves; and from 

-the upper axillas verticillate clutters of large purple 

flowers, on forked footftalks. 3. The calammtha, or 

common calamint of the (hops, hath fibrous perennial 

roots; upright, fquare, branchy hairy ftalks, riling a 

foot high ; roundifh, indented, oppofite leaves; and 

verticillate clutters of fmall bluilh flowers, on forked 

footftalks as long as the flowers. All thefe fpecies 3re 

eafily propagated by offsets. 

Medicinal Ufes. The firft fpecies, when in perfec¬ 

tion, has a pleafant fmell, fomewhat of the lemon kind; 

and a weak, roughilh, aromatic tafte. Theyoung (hoots 

have the ftrongeft flavour; the flowers, and the herb 

itfelf when old, or produced in very rich moift foils, or 

rainy feafons, is much weaker both in fmell and tafte. 

Baum is appropriated, by the writers on the materia 

medica, to the head, ftomach, and uterus; and in all 

diforders of thefe parts, is faid to do extraordinary fer- 

vicc. So high an opinion have fome chemifts entertain¬ 

ed of this plant, that they have expected to find in it 

t a medicine which Ihould prolong life beyond the ufual 

period. The prefent praiftice, however, holds it in no 

great efteem; and ranks it (where it certainly deferves 

to be) among the weaker corroborants. Infufions of 

the leaves in water fmell agreeably of the herb, but 

have not much tafte, though on being infpiffated they 

leave a confiderable quantity of a bitterilh auftere ex¬ 

tract. Infufions of baum do not, like other aromatics, 

offend the head, as is complained off from fage, &c. 

Cold infufions in water, or fpirit, are far better than 

the cohobated diftilled water, and are the bell prepa¬ 

rations from the plant. On diddling the frelh herb 

with water, it impregnates the firft running pretty 

ftrongly with its grateful flavour. When large quan¬ 

tities are fubjefted to the operatioa at once, there fe- 

parates and rifes to the furface of the aqueous fluid a 

fmall portion of effential oil, which fome call ol. Syria, 

and others ol. Germanis, It is of a yellowilh colour, 
and a very fragrant fmell. 

MELISSUS of Samos, a Greek philofopher, was 

the fon of Rhagines and the difciple of Parmenides; 

and lived about 520 B. C. The Ephefians gave him 

the poll of admiral, and inverted him with extraordi¬ 

nary power. He pretended that the univerfe is infi¬ 

nite, immoveable, alone, and without a vacuum. 

MELITE, (anc. geog.), an ifland referred to Africa 

by Scylax and Ptolemy; but nearer Sicily, and allot¬ 

ted to it by the Romans: commended for its commo¬ 

dious harbours; for a city well built, with artificers of 
every kind, efpecially weavers of fine linen; all owing 

to the Phoenicians, the firft colonifts. Now Malta; 
remarkable for St Paul’s Ihipwreck. 

Melite, Mdita, or Melitina Infula; an ifland on the 

coa'l of Illyricutn in the Adriatic. The Catuli Me- 
Vol. VIL 2 

litai, (Pliny), were famous. Now Meledc, the name Melite 
of the ifland Samos. I! 

Melite, (anc. geog.), a town of Ionia, ftruck nut Rlell‘- 

of the number of Ionian towns on account of the arro¬ 

gance of the people, and Smyrna admitted in lieu of it. 
The fituation not faid. 

MELITENSIS terra, the Earth'of Malta: an 
earth, of which there are two very different kinds; the- 

one of the genus of boles, the other of the marles. The 

latter is that known by medicinal authors under this 

name, the former is the Malta earth now in ufe; but 

both being brought from the fame place, are confu- 

fedly called by the fame name. The Maltefe marie, 

which is the terra Melttenjis of medicinal authors, is a 

loofe, crumbly, and very light earth, of an unequal and 

irregular texture; and, when expofed to the weather, 

foon falls into fine foft powder: but, when preferved 

and dried, it becomes a loofe, light mafs, of a dirty 
white colour, with a greyifti call: it is rough to the 

touch, adheres firmly to the tongue, is very eafily crum¬ 

bled to powder between the fingers, and ftains the 

hands. Thrown into the water, it fwells, and after¬ 

wards moulders away into a fine powder. It ferments 

very violently with acid menftruums. Both kinds are 

found in great abundance in the ifland of Malta, and 

the latter has been much efteemed as a remedy againft 

the bites of venomous animals. The other has fupplied 

its place in the German rtiops; and is ufed there as -a 
cordial, fudorific, and aftringent. 

MELITO (canonized), bifhop of Sardis in Lydia, 
in the fecond century; is remarkable for the apology 

he presented to the emperor Aurelius, in favour of the 

Chriftians; on which Eufebius and the other ancient 
ecclefiaftical writers beftow great praifes: but that apo¬ 
logy and all Melito’s other works, are loft. 

MELITUS, Greek orator and poet, the accufer of 

Socrates. The Athenians, after the death of Socrates, 

difeovering the iniquity of the fentence they had paf- 

fed againft that great philofopher, put Melitus to death 
400 B. C. 

MELLER, a lake of Sweden, 80 miles long, and 
30 broad; on which Hands the city of Stockholm. 

MELLI, with the country of the Mundingoes, in 

Africa. The country formerly called Melli, now chief¬ 

ly inhabited by the Mundingoes, who ftill retain pretty 

much of the chara&er aferibed to the people of Melli, 

lies to the foutli of the river Gambia; on the weft it 

borders on the kingdom of Kabo; on the fouth it has 

Melli, properly fo called, and the mountains that part 

it from Guinea; and on the eaft it extends to the kin°-- 

dom of Gago. A great part of this country we are 
little acquainted with; as is the cafe with regard to 

moll of the inland territories of Africa, but towards 
the fea-coaft this country is a little better known. 

The firft place of note we meet with is Kachao, a 

Portuguefe colony, fituated on the river of St Do¬ 

mingo, which falls into the fea about 26 leagues below 

this town.—About 26 leagues above Kachao, on the 
fame fide of the river, is another trading town called 

Farini, where, in the months of Oclober and Novem¬ 

ber, one may trade for about half the quantity of wax 

and ivory which is trailed for at Kachao. Here are 

alfo fome Haves to be bought.—Bot is a village near 

the mouth of the river Gcfves, where moll of the tra¬ 

ders buy rice; which is in great plenty there, and very 

27 P good-. 
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good.—Gefves is a village on a river of the fame name, 

on which the Portuguese have a fa&ory. At Gefves 

one may trade yearly for 250 flaves, 80 or 100 quin¬ 

tals of wax, and as many of ivory. Near the mouth 

of the river of Gefves is a village called Kurbali, 
where there is a confiderable trade for fait: here 

are alfo fome flaves and ivory. Rio Grande, or the 

Great River, runs about 10 or 12 leagues to the 

fouth of the river of Gefves. About 80 leagues from 

the mouth of it is a nation of Negroes, who are good 

traders in ivory, rice, millet, and fome flaves. They 

are called Analons. Over-againft the mouth of Rio 

Grande, is a clufter of iflands called Bijfago IJIes; the 
vnoft confiderable of which is Cafiagut, being about fix 

leagues long and two broad; it3 foil is very good, and 

produces millet, idee, and all kinds of pulle, befides 

orange and palm-trees, and many others. This ifland, 

with thofe of Carache, Canabac, and La Gallina, are 

the only ones where the Europeans may trade with 

fome fecurity. They trade, however, fometimes at the 

other iflands, but they muft be extremely cautious; 

and yet, after all their precautions, they will be robbed 

and murdered if they venture to go afhore. The river 

Nunho runs j6 leagues to the fouth of Rio Grande; 

it is very confiderable, and comes from a vaft diftance 

in land. One may buy here 300 quintals of ivory and 
too flaves a-year. Rice grows here admirably well, 

and is very cheap. There are every-where fugar-canes 

which grow naturally; and plants of indigo, which 

might turn to good account. The trade is carried on 
here from March till Auguft. In the river of Sierra 

Leone, the late Royal African company of England 

had, in the year 1728, two iflands; the one, called 

Tctjfe, a large flat ifland, near three leagues in circum¬ 
ference, in which the company’s flaves had a good plan¬ 

tation ; the reft of the ifland is covered with wood, 

among which are filk cotton-trees of an unaccountable 

fize. The other ifland is Benfe, whereon Rood a re¬ 

gular fort. It was formerly the lefidence of one of the 

Englifh chiefs. 

MELOCHIA, Jews mallow ; a genus of the 

pentandria order, belonging to the monodelphia clafs 

of plants. There are feveral fpecies; but the only re¬ 

markable one is the olitorius, or common Jews-mal- 

low, which is a native of the warm.parts of Afia and 

America. It is an annual plant, which rifes about 

two feet high, dividing into feveral branches, garnifh- 

ed with leaves of different fizes and forms: fome are 

fpear-ihaped, others are oval, and fome almoft heart- 

fhaped : they are of a deep green, and flightly in¬ 

dented on their edges, having near their bafe two 

bi-iftly reflexed fegments. They have very long flen- 

der footftalk9, efpecially thofe which grow on the 

lower part of the branches. The flowers fit clofe on 

the oppofite fide of the branches to the leaves, coming 
out fingly; they are compofed of five final! yel¬ 

low petals, and a great number of ftamina furround¬ 

ing the oblong germen, which is fituated in the cen¬ 

tre of the flower and afterwards turns to a rough 
fwelling capfule two inches long, ending in a point, 

and having four cells filled with angular greenifh feeds. 

This fpecies is cultivated about the city of Aleppo in 

Syria, and in the Eaft Indies, as a pot-herb; the 

Jews boiling the leaves, and eating them with their 

meat. It is fuppofed by Rauwolf to be the clas 

datcum of Avicenna, and the corchorum of Pliny. 

MELODUNUM, (anc. geog.), Csefar ; a town of 
the Senones in Gallia Celtica above Lutetia; now _ 

Me/un, in the ifle of France on the Seine. 

MELODY, in muiic, a fucceflion of founds ran¬ 
ged in fuch a manner, according to the law's of rhyth- 

mus and modulation, that it may form a fentiment 

agreeable to the ear. Vocal melody is called Jinging; 

and that which is performed upon inftruments may 
be termed fymphonic melody. - 

The idea of rhythmus neceffarily enters into that of 

melody. An air is not an air but in proportion as the 

laws of mcafure and quantity are obferved. The fame 

fucceflion of founds is fufceptible of as many different 

characters, as many different kinds of melody, as the 

various ways by which its emphatic notes, and the 

quantities of thofe which intervene, maybe diverfified; 

and the change in duration of the notes alone, may 
difguife that very fucceffion in fuch a manner that it 

cannot be known. Thus, melody in itfelf is nothing; 

it is the rhythmus or meafure which determines it, and 
there can be no air without time. If then we abftrad. 

meafure from both, we cannot compare melody with, 

harmony; for to the former it is effential, but not at 
all to the latter. 

Melody, according to the manner in which it is 

eonfidered, has a relation to two different principles. 

When regarded only as agreeable to the proportions of 

found and the rules of modulation, it has its principle 

in harmony ; fince it is a harmonical analyfis, which 

exhibites the different gradations of the fcale, the chords 
peculiar to each mode, and the laws of modulation, 

which are the foie elements that compofe an air. Ac¬ 

cording to this principle, the whole power of melody 

is limited to that of pleafing the ear by agreeable 

founds, as the eye may be pleafed with an agreeable, 

affemblage of fuitable colours. But when eonfidered as 

an imitative art, by which we may affeCt the mind 

with various images, excite different emotions in the 

heart, inflame or f6othe the paffions; by which, in a 

word, we produce different effeds upon our moral fa¬ 
culties, which are not to be effeduated by the in¬ 

fluence of external fenfe alone, we muft explore ano¬ 

ther principle for melody : for in our whole internal 

frame there appears to be no power upon which eL 

ther harmony alone, or its neceflary refults, can feize, 
to affed us in fuch a manner. 

What then is the fecond principle? It is as much 
founded on nature as the firft ; but, in order to difeo- 

ver its foundation in nature, it will require a more ac¬ 

curate though Ampler obfervation, and a more exqui¬ 

site degree of fenfibility in the obferver. This prin¬ 
ciple is the'fame which varies the tone of the voice, 

when we fpeak, according as we are interefted in 
what we fay, and according to the different emo¬ 

tions which We feel in exprefling it. It is the accent 

of languages which determines the melody of every 
nation ; it is the accent which determines us to em¬ 

ploy the emphafis of fpeaking while we fing, and to 

fpeak with more or lefs energy according as the lan¬ 

guage which we ufe is more or lefs accented. That 

language whofe accents are the moft fenfible, ought to 
produce a more pafllonate and more lively melody ; 

that which has little accentuation, or none at all, can 

only produce a cold and languid melody, without cha¬ 

rades 
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Melody, rafter and without exprefiion. Thefe are the true 

: principles : in proportion as we depart\from them, 

when we fpeak of the power of mufic upon the 

humanheart, we lhall become unintelligible to our- 

felves and others ; our words will be without 

meaning. 

If mufic does not imprefs the foul with images but 

by melody, if from thence it obtains its whole power, 

it muft follow, that all mufical founds which are not 

pleafing by themfelves alone, however agreeable to 

harmony they may be, is not an imitative mufic; and, 

being incapable, even with its moft beautiful chords, ei¬ 

ther to prefent the images of tilings, or to excite the 

finer feelings, very foon cloys the ear, and leaves al¬ 

ways the heart in cold indifference. It follows like- 

wife, that notwithftanding the parts which harmony 

has introduced, and which the prefent tafte of mufic 

fo wantonly abufes, wherever two different melodies 

are heard at the fame time, they counteraft each o- 

ther, and deftroy the effefts of both, however beauti¬ 

ful each may be when performed alone: from whence 

it may be judged with what degree of tafte the French 

compofers have introduced in their operas the mifer- 

able praftice of accompanying one air with another, as 
well in finging, which is the native exprefiion of pa¬ 

thos and fentiment, as in iuftrumental performances; 

which is the fame thing as if whimfical orators fhould 

take it in their heads to recite two orations at the fame 

time, that the elegance of each might derive more 
force from the other. 

So much for Roufleau. The tranflator, however, 

has reafon to fear, that the caufes by which national 

melody is diverfified and charafterifed, are more pro¬ 

found and permanent than the mere accentuation of 

language.. This indeed may have great influence in 

determining the nature of the rhythmus, and the place 

of emphatic notes; but very little in regulating the 

nature of the emphafis and exprefiion themfelves. If 

Rouffeau’s principle be true in its full extent, he muft 

of necefiity acknowledge, that an air which was never 

fet or intended for words, however melodious, cannot 

be imitative: he muft likewife confefs, that what is 

imitative in one nation cannot be fuch in another; nor 

can it be denied upon his hypothefis, that the recita¬ 

tive, which is formed upon the mode of fpeaking, is 

the moft forcible of all melodies; which is abfurd. 

His other obfervations are at once judicious and pro¬ 

found. Though it is impoffible to exhibit the beauty 

and variety of harmony by playing the fame melody 

at the fame time upon different keys, admitting thofe 

keys to form among themfelves a perfeft chord, which 

will of confequence preferve all the fubfequent notes in 

the fame intervals ; yet this perfeft harmony would by 

no means be uniformly pleafing to the ear. We muft 

therefore of necefiity introduce lefs perfeft chords to 

vary and increafe the pleafure, and thefe chords in any 

complex fyftem of mufic muft of necefiity produce 

diffonances. It then becomes the bufinefs of thecom- 

pofer to be careful that thefe difcordsmay arife as na¬ 

turally from, and return as naturally to, perfeft har¬ 

mony as pofiible. All thefe caufes muft inevitably 

vary the melody of the different parts ; but ftillamidft 

all thefe difficulties, the artift ought to be zealous in 

preferving the melody of each as homogeneous with 

the others as pofiible, that the refult of the whole may 

be in fome meafure uniform. Otherwife, by counter- Melee, 

afting each other, the parts will reciprocally deftroy 
the effefts one of another. 

MELOE, in zoology, a genus of infefts of the 

urder of coleoptera. -The antenna: are jointed, thelaft 

joint being oval; the bread isroundilh; the elytra are 

foft and flexible ; and the head is inflefted and gib¬ 

bous. There are 16 fpecies, principally diftinguifhed 
by their colour. The moft remarkable is the vefica- 

torius, or cantharis of the {hops ; which, whenbruifed, 

is univerfally ufed as a bliftering plafter. Thefe infeft# 

are of a ffiinning green colour, intermingled with 

more or lefs of a blue and a gold yellow. They are 

found adhering to different kinds of trees and herbs, 

in Spain, Italy, and France ; the largeft and moft ef- 
teemed come from Italy. 

Cantharides are extremely acrimonious: applied to 
the {kin, they firft inflame, and afterwards excoriate 

the part, railing a more perfeft blifter than any of 

the vegetable acrids, and occafioning a more plentiful 

difcharge of ferum. All the bliftering compofitions 

have cantharides fortheir bafis. The external application 

of cantharides is often followed by a ftrangury, accom¬ 

panied with thirft and feverilh heat: this inconvenience 

may be remedied by foft unftuous or mucilaginous 

liquors liberally drank. 

Cantharides taken internally often occafion a dif¬ 

charge of blood by urine, with exquifite pain : if the 

dofe is confiderable, they feem to inflame and exul- 

cerate the whole inteftinal canal; the ftools become 

mucous and purulent; the breath fetid and cadaverous; 

intenfe pains are felt in the lower belly; the patient 

faints, grows giddy, raving mad^ and dies. All thefe 

terrible confequences have fometimes happened from a 

few grains. Herman relates, that he has known a 

quarter of a grain inflame the kidneys, and occafion 

bloody urine with violent pain. There are neverthe- 

lef3 cafes in which this {Emulating fly, given in larger 

dofes, proves not only fafe, but pf Angular efficacy 

for .the cure of difeales that yield little to medicines 

of a milder clafs. In. cold phlegmatic fluggifh habits, 

where the vifcera are overloaded, and the kidneys and 

ureters obftrufted with thick vifcid mucous matter, 

cantharides have excellent effefts; here the abounding 

mucus defends the folids from the acrimony of the fly, 

till it is itfelf expelled ; when the medicine ought to 

be difcontinued. Groenvelt employed cantharides 

with great fuccefs in dropfies, ohftinate fuppreffions of 

urine, and ulcerations of the bladder; giving very 

confiderable dofes made into bolufes with camphor ; 

and interpofing large draughts of emulfions, milk, or 

other emollient liquids: by this means, the exceffive 

irritation, which they would otherwil’e have occafioned, 

was in great me^fure prevented. The camphor did 

hot perhaps contribute fo much to this effeft as is 

generally imagined : fince it has no fenfible quality 

that promifes any confiderable abatement of the acri¬ 

mony of cantharides : nitre would anfwer all that the 

camphor is fuppofed to perform ; this, with milk, or 

emollient mucilaginous liquors, drank in large quan¬ 

tity, are the beft correftors. Cantharides, in very 

fmall dofes, may be given with fafety alfo iti other 

cafes. Dr Mead obftrves, that the obftinate gleet- 

ings which frequently remain after the cure of venereal 

maladies, and which rarely yield to balfaraic medi- 

27 P 2 cines. 
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Melon cines, are effe&ually remedied by cantharides; and 

that 110 one remedy is more efficacious in leprous dif- 

Me c' orders: in which laft, proper purgatives are to be 

occafionally taken during the ufe of the cantharides. 

The beft and fafeft preparation of cantharides for 

thefe purpofes, is a fpirituous tin&ure; and indeed 

in all cafes, the tin&ure is far preferable, for internal 

ufe, to the fly in fubflance. 

The virtues of cantharides areextra&ed byre&ified 

fpirit of wine, proof fpirit, and water; but do not 
arife in diftillation. The watery and fpirituous ex- 

trafls blifter as freely as the fly in fubflance ; whilft 

the fly remaining after the feveral menftrua have per¬ 

formed their office, is to the tafte inlipid, and does 

not in the lead blifter or inflame the Hein. 

MELON, in botany. See Cucumis. 

MELOTHRIA, in botany; a genus of the mo- 

nogynia order, belonging to the triandria clafsof plants. 

There is only one fpecies, viz. the pendula, a native 

of Carolina, Virginia, and alfo many of the American 

iflands. The plants ftrike out roots at every joint, 

which fatten themfelves into the ground, by which 

means their ftalks extend to a great diftanceeach way. 

The flowers are very fmall, in lhape like thofe of the 

melon, of a pale fulphur colour. The fruit in the 

Weft Indies grows to the fize of a pea, is of an oval 
figure, and changes to black when ripe: thefe are by 

the inhabitants fometimes pickled when they are green. 

In Britain the fruit are much fmaller, and are fo hid¬ 

den by the leaves that it is difficalt to find them. 
The plants are too tender to be reared in this country 

without artificial heat. 

MELPOMENE, in fabulous hiftory, one of the 

nine mufes, and the inventrefs of tragedy. She is com¬ 

monly reprefented with a ferious countenance, and in 
a theatrical drefs, holding crowns and fceptres in one 

hand, and a dagger in the other. 

MELREY, or Melrose, a town of Scotland, iu 

the county of Merfe, and on the confines of Tweedale, 

feated on the fouth-fide of the river Tweed; with an 

ancient abbey now in ruins. W. Long. 2. 32. N. 

Lat. 55. 32. * 

This abbey was founded by king David I. in 

1136. He peopled it with Ciftertians, brought from 
Rivale abbey in Yorfhire, and dedicated it to the 

virgin Mary. At the reformation James Douglas was 
appointed commendator, who took down much of the 

building, in order to furnilh materials for a large houfe 
to himfelf, which ftill remains, and is dated 1590. 

Nothing is left of the abbey, excepting a part of the 

cloifter walls, elegantly.carved ; but the ruins of the 
church are of moft uncommon beauty. Part is at 

prefent ufed for divine fervice, the reft uncovered ; 

but every part does great honour to the architeft.— 

Alexander II. was buried beneath the great altar, and 

it is alfo the place of interment of the Douglafes 

and other potent families.—Its fituation is extremely 
pleafant. 

MELT of fishes. In the melt of a living cod 

there are fuch numbers of thofe animalcules faid to be 
found in the femen of all-male animals, that in a drop 

of its juice, no larger than a grain of fand, there are 

contained more than ro,oooof them ; and, confidering 

how many fuch quantities there are in the whole melt 

of one fuch fifli, it is not incredible, that there are Melting 

more animals in one melt of it, than there are || 

living men at one time upon the face of the earth. Memnon‘ 

However ftrange and romantic fuch a conjefture 

muft appear, a ferious confideration and calculation 
will make it appear very plain. An hundred fuch 

grains of fand' as thofe juft mentioned will make 

about an inch in length ; therefore in a cubic inch 

there will be a million of fuch fands; and if there 

be 10,00 animals in each of thofe quantities, there 

muft be in the whole 150,000 millions; which is 

a number vaftly exceeding that of mankind, even 

fuppofing the whole earth as populous as Holland. 

MELTING cone, in eflaying, an hollow cone of 

brafs or caft iron, into which melted metalline fub- 

ftances are thrown, in order to free them from their 

fcoriae. When a fmall quantity of matter is melted, 

it will be fufficient to rub the infide of the cone wifh 

greafe ; but when the quantity is very large, efpe- 
cially if it contains any thing fulphureous, this caution 

of tallowing the moulds is not fufficient. In this cafe 

the effayer has recourfe to a lute reduced to thin pap 

with water, which effeftually prevents any injury to 

the cone. 

MELVIL (Sir James), defcended from an honour¬ 

able Scots family, being the third fon of the laird of 
Kaeth, was born about the middle of the 16th century. 

He went to France, very young, in the capacity of 

page to qneen Mary, then married to the dauphin ; 

and on the death of her hufband, followed her to 

Scoland, where he was made gentleman of her cham¬ 

ber, and admitted a privy-counfellor. She employed 

him in her moft important concerns, till her unhappy 

confinement in Lochleven, all which he difcharged 

with the utmoft fidelity; and, from his own accounts, 

there is reafon to conclude, that, had (he taken his 

advice, fhe might have avoided many of her misfor¬ 

tunes. When (he was prifoner in England, (he re- 

cofnmended him ftrongly to her fon James; with 

whom he continued in favour and employment until 

the death of queen Elizabeth : James would then have 
taken him to England; but Melvil, now grown old, 

was defirous of retiring from bufinefs, and in his re¬ 

tirement he drew up the memorirs of his paft life for 

the ufe of his fon. Thefe memoirs were accidentally 

found in Edinburgh caftle, in the year 1660, though 

nobody knew how they came to be depofited there; 

and were publiflied in folio in 1683. 

MEMBER, in architefture, denotes any part of a 

building; as a frize, cornice, or the like. This word 

is alfo fometimes ufed for the moulding. 

Member cf Parliament. See Parliament. 

MEMBRANE, in anatomy, a pliable texture of 

fibres interwoven together in the fame plane. 

MEMNON, in fabulous hiftory, was the fon of 

Tithonus and Aurora. Having led his troops to the 

affiftance of Priam, in order to raife the fiege of Troy, 
he was killed by Achilles; when his body being placed 

on a funeral pile, was, at Aurora’s defire, transformed 
into a bird. 

Memnon of Rhodes, one of the generals of Darius 
king of Perfia, advifed that prince to lay wafte the 

country, in order to deprive Alexander the Great’s 

array of fupport, and afterwards to attack Macedon; 

but 



MEM 
Memoirs, 
Memory. 

MEM [ 4891 ] 
but this counfel was disapproved by Darius’s other 

_ generals. Memnon behaved at the paffage of the 

Granicus like an experienced general. He after¬ 

wards defended the city of Miletum with great cou¬ 
rage; feized the iflands of Chio and Lefbos; fpread 

terror throughout all Greece; and would have put a 

{top to the conquells of Alexander, if he had not been 

prevented by death. Barfina, Memnon’s widow, was 

taken prifoner with Darius’s wife, and Alexander had 

a fon by her named Hercules. 

MEMOIRS, in matters of literature, a fpecies of 
hiftory, written by perfons who had fome fhare in the 

traiifadtions they relate; anfwering to what the Romans 

called Commentarit.—The journals of the proceedings 

of a literary fociety, or a colle&ion of matters tranf- 

,a<3ed therein, are likewife called Memoirs. 

MEMORY, a faculty of the human mind, whereby 

it retains and recalls the ideas it has once perceived. 

See Metaphysics, n° 42. 

Memory depends very much upon the temper and 

conftitution of the body. In fome, it is not fo fuf- 

ceptive of imprefiions; in others, it is not fufficiently 

retentive: and as the feat of the memory is in the 

brain, whatever is hurtful to this latter, mud preju¬ 

dice the former. Too much fleep clouds the brain, 

and too little over-heats it; therefore either of thefe 

extremes mull of courfe hurt the memory. All intem¬ 

perance likewife, and excefs of paffion, have the fame 

ill effea. 
When we would commit any thing to memory, our 

firft concern fliould be to underftand it thoroughly. 
For we can never retain thofe things long, of which 

we have but an imperfea knowledge. Likewife order 

and method in the difcourfe itfelf is a great help to 

the memory. Where things have a mutual depend¬ 

ence upon each other, and go on in a feries, the 

thoughts pafs more readily from one to another, than 

where they lie confufed and without any connexion. 

The mind Ihould alfo be free at fuch times, and have 

nothing elfe to take off its attention. Nothing is a 

greater hindrance to the memory than a crowd of 

ideas, and thofe of different kinds, flowing in upon 

the mind at the fame time. They juftle out one ano¬ 

ther, fo thatbutfew of them fettle; and if they do, it 

is in fuch a confufed and diforderly manner, that when 

they com£ to be furveyed by reflexion, little can be 

made of them. 

To write down any thing is likewife a great ad¬ 

vantage towards remembering it. For the very ac¬ 

tion of writing helps very much to imprint it upon 

the mind, by engaging it to a elofer attention, and 

eaufing it to dwell longer upon every part than other- 

wife it would do ofily in reading. And therefore the 

Jewifh doftors tejl us, it was for this reafon that the 

kings of Ifrael were enjoined always to write out a 

copy of the law with their own hand. And the 

fairer, a thing is written, it is with greater eafe com¬ 

mitted to memory. This may poffibly at flrft feem 

to have little in it; but if we confult experience, we 

fhall generally find, that thofe things make the deepeft 

imprefiion upon the mind, which affedl the fenfes in 

the moft: lively and agreeable manner. As we re¬ 

ceive mod of our ideas through them, the ftronger 

impulfe is made upon the organ, the greater attention 

it excites in the mind; and what we moft attend to,. 

we retain longeft. 

A little experience and obfervation will help a per- 

fon to difcover the ftrength pf his memory. And 

care Ihould be taken not to over-burden it. A long 

difcourfe therefore fliould be committed to memory 

by parts, fo much at once as the memory can well 

receive and retain. Thefe parts fliould not be too 

many, for fear of confufion. And as it is moft likely 

we may be at a lofs in paffing from one part to ano¬ 

ther, it will not be amifs in a more particular manner 

to iinprefs upon the the mind the beginningsx>f them. 

One letter often helps us to recover a wordy that 

word a fentence; and the firft fentence a whole argu¬ 

ment. Some have therefore advifed, for the afiiftance 

of weaker memories, to write each part of the dif- 

courfe in a feparate paragraph, and the firft word in 

larger characters, which may ftrike the fancy like a 

picture when we come to thofe places. For every 

one is fenfible of the powerful effeft of imagery to 

excite and recall our ideas : and therefore it has 

been thought a further advantage, if the firft letter of 

each word, written in larger characters, could be 

joined together in one artificial word; for then the 

remembrance of that word would give us the firlt 

letter of each of thofe initial words, which letters 

would help us to recolleCt the whole words, which 

was the thing defigned by writing them in-different 

characters. We ftud this method of bringing feveral 
ideas together into one artificial word of ufe in other 

cafes. So the figures of fyllogifms being diftin- 

guiftied by technical words, are better known, and 

more eafily remembered; as every one: perceives, who 
is converfant in logic. 

As the mind is not at all times equally difpofed for 

the exercife of this faculty, fuch feafons fliould be 

made choice of as are moft proper for it. The mind 

is feldom fit for attention prefentiy after meals; and 

to call off the fpirits at fuch times from their pro¬ 

per employment in digeftion, is apt to cloud the 

brain, and prejudice the health. Both the mind and 

body fliould be eafy and undifturbed when we engage 

in this exercife, and.therefore retirement is moft fit 

for it: and the evening, juft before we go to reft, is 

generally recommended as a very convenient feafon, 

both for the ftillnefs of the night, and becaufe the 
imprefiions will then have a longer time to fettle be¬ 

fore they come to be difturbed by the accefiion of 

others proceeding from external objeCts; and to call 

over in the morning what has been committed to the 

memory over-night, muft, for the fame reafon, be 

very ferviceable. For, to review thofe ideas while 
they continue frefh upon the mind, and unmixed 

with aqy others, muft neceffarily imprint them more 

deeply. 

Some ancient writers fpeak of an artificial me¬ 

mory, and lay down rules for attaining it. Simonides 

the poet is faid firft to have difcovered this, or at leaft 

to have given the occafion for it. The ftory they 

tell of him is this : Being once at a feaft, he recited 

a poem which he had made in honour of the perfou 

who gave the entertainment. But having (as is ufual 

in poetry) made a large digrefiion in praife of Caftor 

and Pollux; when he had repeated the whole poem, 

his patron would give him but half the fum lie had 

promifed, telling him he muft get the other part from 
thofe 

Memory.{ 
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Memory, thofe (deities who had an equal (hare in the honour of 

his performance. Immediately after, Simonides was 

told that two young men were without, and muft 

needs fpeak with him. He had fcarce got out of the 

houfe, when the room where the company was fell 

down, killed all the perfons in it, and fo mafhed their 

bodies, that, when the rubbiih was thrown ofF, they 
could not be known one from another: upon which 

Simonides recollecting the place where every one had 

fat, by that means diftinguiihed them. Hence it 

came to be obferved, that to fix a number of places 

in the mind in a certain order, was a help to the 

memory: As we find by experience, that, upon re¬ 

turning to places once familiar to us, we not only re¬ 

member them, but likewife many things we both faid 

and did in them. This aftion therefore of Simonides 

was afterwards improved into an art, and the nature 

of it is this: They bid you form in your mind the 

idea of fome large place or building, which you may 

divide into a great number of diftinft parts, ranged 

and diipofed in a certain order. Thefe you are fre-. 

quently to revolve in your thoughts, till yon are able 

to run thetn over one after another without hefitation, 

beginning at any part. Then you are to imprefs 

upon your mind as many images of living creatures, 

or any other fenfible obje&s which are moft likely to 
affeCt you, and be fooneft revived in your memory. 

Thefe, like characters in ftiort-hand, of hieroglyphics, 

muft ftand to denote an equal number of other words, 

which cannot fo eafily be remembered. When there¬ 

fore you have a number of things to commit to me¬ 

mory in a certain order, all that you have to do is, to 

place thefe images regularly in the feveral parts of 

your building. And thus they tell you, that, by go¬ 

ing over feveral parts of the building, the images 

placed in them will be revived in the mind; which of 

* courfe will give you the things or words themfelves 

in the order you defire to remember them. The ad¬ 

vantages of the images feems to be this; that, as they 

are more like to affeCt the imagination than the words 

for which they ftand, they will for that reafon be more 

eafily remembered. Thus, for inftance, if the image 

of a lion be made to fignify Jlrength, and this word 

Jlrength be one of thofe I am to remember, and i3 

placed in the porch ; when in going over the feveral 

parts of the building I come to the porch, I ihall fooner 

be reminded of that image than of the word Jlrength. 

Some ancient as well as modern writers relate wonder¬ 
ful effeCts of this artifice. But they all agree it much 

more affiils us to remember any number of feparate and 

unconnected words, than a continued difeourfe; unle.r6 
fo far as the remembrance of one word may enable us 

to recoiled more. And in this refpeCt it does not much 

differ from lome of thofe methods above-mentioned as 

helps to the memory. Quintilian therefore, though he 

does not wholly pafs it over, yet feems to lay no great 

ftrefs upon it. 
And, doubtlefs, the moft effectual way to gain a 

good memory is, its conftant and moderate exeicife. 
—In a word, the memory, like other habits, is 

ftrengthened and improved by daily ufe and practice. 
Wherefore thofe who have moft occafion for it, as 

orators, ihould not fufter it to lie idle, but conftantly 

employ it in treafuring up and frequently reviewing 

fuch things as may be of molt importance to. them,— 

For by this means it will be more at their command, Memory, 

and they may put greater confidence in it upon any 
emergent occafion. 

Another method of affifting the memory, is by form¬ 

ing certain words, the letters of which Ihall fignify the 

date or sera to be remembered. In order to this, the 

following feries of vowels, diphthongs, and confonants, 
together with their correfponding numbers, muft be 

ex3<Ctly learned; fo as to be able at pleafure to form a 

technical word that Ihall ftand for any number, or to 

refolve fuch a word already formed. 

a e i n u a oi | ei I ou y 
I 2 3 4 5 6 718 9 0 
h d t f l s p\* 1 * z 

The firft five vowels, in order, naturally reprefent r, 

2, 3, 4, 5; the diphthong au=6, as being compafed 

of a and «, or 1 + 5=6; and for the like reafon, oi — 7, 

and o?<=9. The diphthong ei will eafily be remember¬ 

ed for 8, as being the initials of the word. In like 

manner, where the initial confonants could conveni¬ 

ently be retained, they are made ufe of to fignify the 

number, as t for 3, f lor 4, s for 6, and »for 9. The 
reft were afligned without any particular reafon, unlafs 

that poflibly p may be more eafily remembered for 7 
or Jeptem, k for 8 or o*™, d for 2 or duo; b for 1, a9 

being the firft confonant; and /for 5, being the Roman 

letter for 50, than any others that could have been put 

in their places. 
It is to be farther obferved, that 2 and y being made 

ufe of to reprefent the cypher, where many cyphers 

meet together, as 1000, 1000000, &c. inftead of a 

repetition of a zy zy z y, &c. let g ftand for 100, th 

for a thoufand, and m for a million. Thus ag will be 

100> *g 3°°> oug 9°°> &c* at& 1000, am 1000000, 
lotim 59000000, &c. 

Fractions may be fet down in the following manner: 

let r fignify the line feparating the numerator and de¬ 

nominator, the firft coming before, the other after it; 

as iro J-, urp pourag &c. When the numera¬ 

tor is t or unit, it need not be expreffed, but begin 

the fraction with r; as re\, ri + ro &c. So in de¬ 

cimals, rag -r^, rath 

This is the principal part of the method which con- 

fifts in expreffing numbers by artificial words. The 

application to hiftory and chronology is alfo perform¬ 

ed by artificial words. The art herein confifts in ma¬ 

king fuch a change in the ending of the name ©f a 

place, perfon, planet, coin, &c. without altering the 

beginning of it, as ihall readily fuggeft the thing 

fought, at the fame time that the beginning of the 

word, being preferved, ihall be a leading or prompting 

fyllable to the ending of it fo changed. Thus, in or¬ 

der to remember the years in which Cyrus, Alexander, 

and Julius Celar, founded their refpeCtive monarchies, 

the following words may be formed; for Cyrus, Cysuts ; 
for Alexander, Alex/ta; for Julius Cefar, Julio/. Uts 

fignifies, according to the powers afligned to the let¬ 

ters before-mentioned, 536; ita is 331, and os is 46. 
Hence it will be eafy to remember, that the empire of 

Cyrus was founded 536 years before Chrift, that of 

Alexander 331, and that of Julius Cefar 46. This ac¬ 

count is taken from a treatife, entitled A New Method 

of Artificial Memory; where the reader will find feve¬ 

ral 



MEN 
Memphis ral examples in chronology, geography, Sec. of fucli 

!l artificial words difpofed in verfes, which muft be al- 
Menander. Jowe£J to contribute much to the'afiiftance of the me¬ 

mory, fince being once learned they are fcldom or ne¬ 

ver forgot. However, the author advife6 his reader to 

form the; words and verfes himfelf, in the manner de- 

feribed above, as he will probably remember thefe bet¬ 

ter than thofe formed by another. 

We (hall here give his table of the kings of England 

fince the conqueft; where 1000 being added to the 

italics in each word, exprefles the year when they be¬ 

gan their reigns. Thus, 

Will-con fau, RtiSkoi, Hen rag. 

Stephbi/Sc Henfec^a/j Richbein, }ann, Hethdas 8cEAd?id 

Edfe/>/, Edtar/f/, Rifetar, Hti'otcun, YLufifadque. 

Henlifed, Edquar/*r«z, Efi Rokt, Henfepfeil, Henocfyn. 
EdfexAr, Mary/W, Els/«i, Jamfyd, Caroprinye/. 

Carfecfok, Jam/eif Wilfeik, Anpyd, Geobo-doi. 

MEMPHIS, an ancient city, and the royal refi- 

dence of the kings in the Higher Egypt; diftant from 

the Delta to the fouth 15 miles, according to Pliny. 

Situate on the weft fide of the Nile, over-againft Ba¬ 

bylon. Famous for its pyramids, the burial-places of 

the kings. In Strabo’s time.it was flourifhing and po¬ 

pulous, and fecond to Alexandria. Called alfo Mopb 

and Noph, in feripture. 
MENAGE (Giles), in Latin Mgidius, a celebrated 

French writer, born at Angers in 1613. He finifhed 
his ftudies in that city, was mads advocate, and plead¬ 

ed for feme time at Angers, Paris, and Poi&iers; but, 

becoming at length difgufted with the. bar, turned ec- 

clefiaftic, and gave himfelf up entirely to the ftudy of 

polite literature. He at length entered into the fa¬ 

mily of the cardinal de Retz; but difagreeing with 

fome perfons belonging to his eminence, went to live 

in the cloyfter of Notre Dame, where he held an af- 

fembly of learned men every Wednefday. He read a 

great deal; had a prodigious memory; and was incef- 

fantly quoting in his converfation, verfes in Greek, La¬ 

tin, Italian, French, &c. on which account he was of¬ 

ten turned into ridicule by the wits, efpecially towards 

the end of his days. His great memory he retained 

even in his old age; and what is very rare,it returned 

to,him after fome interruption. The reputation of his 

works procured him a place in the academy della Cruf- 

ca at Florence. He might have been a member of the 

French academy at its firft inftitution, if it had not 

been for his Requejle det Dittionnaires: but when .that 

was forgot, he was propofed in 1684 to fill up a va¬ 

cant place in that academy, and was excluded only by 

the fuperior intereft of his competitor Mr Bergent; 

for there was not one member of all thofe who gave 

their votes againft him, but owned that he deferred 

the place. He would not fuffer bis friends to propofe 

him again. He died at Paris in 169.2, aged 79. He 

wrote a great number of books in profe and verfes the 
principal of which are, 1. Miscellaneous works. 2. The 

Origin of the French Language. 3. The Origin of 

the Italian Tongue; the heft edition of which is that 

of Geneva, in 1685, folio. 4. An edition of Mal¬ 

herbe’s Poems, with Notes. 5. An edition of Dio¬ 

genes Laertius, with Obfervations. 6. Remarks on 

the French Tongue. 7. Greek, Latin, Italian, and 

French poems. 

MENANDER, an ancient Greek poet, was bom 

MEN 
at Athens ir, the fame year with Epicurus, which was Menander, 

the third of the 109th olympiad. His bappinefs in in- Mena^~!lh- 

troducing the new comedy, and refining an art which 

had been fo grofs and licentious in former times, quick¬ 

ly fpread his name over the world. Pliny informs us, 

that the kings of Egypt and Macedon gave a noble 

teftimony of his merit, by fending ambaffadors to in¬ 

vite him to their courts, and even fleets to bring him 

over; but that Menander was fo much of a philofo- 

pher, as to prefer the free enjoyment of his ftudies to 

the promifed favours of the great. Of his works, 

which amounted to above 100 comedies, we have had 

a double lofa, the originals being not only varvifhed, 

but thegreateft part of them, when copied by Terence, 

having unfortunately periflied by Ihipwreck before they 

faw Rome. Yet the four plays which Terence bor¬ 

rowed from him before that accident happened, are 

ftill preferred in the Roman habit; and it is chiefly 

from Terence that moft people form their judgment 

of Menander, the fragments that remain of him not 

being fufficient to enable them to do it. The aucients 

have {aid high things of Menander; and we find the 

old matters of rhetoric recommending his works, as 

the true patterns of every beauty and every grace of 

public fpeaking. Quintilian declares, that a careful 

imitation of Menander only, will fatisfy all the rules he 

has laid down in his Inftitutions. It is in Menander 

that he would have his orator fearch for a copioufnefs 

of invention, for a happy elegance of expreffion, and 

efpecially for that univerfal genius which is able to ac¬ 
commodate itfelf to perfons, things, and afFeftions. 

But Julius Cefar has left the loftieft as well as the 

jufteft praife of Menander’s works, when he calls Te¬ 

rence only a Half-Menander. For while the virtues of 

the Latin poet are fo defervedly admired, it is impof- 

fible we fhould raife a higher notion of excellency, than 

to conceive the great original ftill fhining with half its 

luftre unrefle&ed, and preferring an equal part of its 

graces, above the power of the beft copier in the 
world. 

Menander died in the 3d year of the I22d olympiad, 

as we are taught by the fame old infeription from which 

we learn the time of his birth. His tomb, in Paufa- 

nias’s age, was to be feen at Athens, in the way from 

the Piraeus to the city, clofe by the honorary monu¬ 

ment of Euripides. Quintilian, in his judgment of 

Afranius the Roman comedian, who imitated him, cen- 

fures Menander’s morals as much as he commends his 

writings ; and his character, according to Suidas, is, 

that he was a very “ mad fellow after women.” Phae- 

drus has given him the gait and drefs of a raoft affec¬ 

ted fop: 

“ Unguento delibutus, veftitu adfluens, 

“ Veniebat greffu delicatulo & languido.” 

Lib. v. fab. 2. 

MENASSEH (Ben Ifrael), a celebrated rabbi, 

born in Portugal about the year 1604, was the fon 

of Jofeph Ben Ifrael, and followed his father into Hol¬ 

land, where he was educated by rabbi Iiaac Uziel, 

under whom, he in. a fhort time made fuch progrefs in 

the Hebrew tongue, that at 18 years of age he fuc- 

ceeded him in the fynagogue of Amfterdam, in which 

poft he continued feveral years, and married Rachel of 

the family of the Abarbanels, whom the Jews imagine 

to be defeended from king David*. He afterwards 
weutt 
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Mencke went to his brother Ephraim, a rich merchant, who 

Mendicants ^Ia<^ ^ett^e<^ at Bafil ; by whofe advice he entered -info 
__n ' trade. Some time after, the hopes of a more agree¬ 

able fettlement induced him to come into England, 

under the proteftorfhip of Cromwell 5 who gave him a 

very favourable reception, and one day entertained him 

at his table with feveral other learned divines. How¬ 

ever, he foon after palled into Zealand; and died at 

Middleburg about the year 1657. The Jews at Am- 

fterdam obtained his body, and interred it at their 

expence. He was of the fe& of the Pharifees; had 

a lively wit, a folid judgment, great learning, and all 

fthe virtues that can adorn private life. He wrote 
many works in Hebrew, Latin, Spanifh, and Eng¬ 

lish. The principal of thofe pubiifhed in Latin, are, 

I. His Conciliator; a learned and curious work, in 

which he reconciles thofe paflages of Scripture which 
’ feem to contradict each other. 2. Dc refurreftione mor- 

tuorum. 3. De termino vita. Dijfertatio de fragi- 

litate humana, ex lapfu Adami, deque Divino in bono 

tpere auxilio. 5. Spes Ifrael. Dr Thomas Pococke 

has written his life in Englifh. 

MENCKE (Lewis Otto), in Latin Menckenius, a 

learned profefTor of morality at Leipfic, was born at 
Oldenburg in Weftphalia in 1644. He (ludied in fe¬ 

veral univerfitiesof Germany; and became an able phi- 

lofopher, civilian, and divine. He was made profeffor 

of morality at Leipfic in 1668; and enjoyed that poft 

to his death. He was five times re&or of the univer- 
fity of that city, and feven times dean of the faculty of 

philofophy. He pubiifhed feveral works; but his moft 

confiderable, and what alone is fufficient to perpetuate 

his memory, is the Ada Eruditorum of Leipfic, of 
which he was the firft author, and in which he was en¬ 

gaged till his death. The firft volume was pubiifhed 
fit Leipfic, in 4to, in 1682. 

Mencke (John Burchard), fon to the preceding. 

After his ftudies he travelled into England and Hol¬ 
land ; and upon his return was appointed profefTor of 

hittory at Leipfic in 1699. He gained great reputation 

by his le&uresas well as his writings.. He died in 1732, 

aged 58. He wrote many pieces. His DeCharlataneriii 

eruditorum declamations duce, is an excellent fatire, 

defigned to expofe the artifices ufed by falfe fcholars 

to raife therafelves a name. As he named and point¬ 
ed at certain perfons, it exafperated them, and they 

procured his book to be feized ; but it fpread, and 

editions of it were multiplied. He likewife pubiifhed 

Methode pour etudier I'HiJloire, avec un catalogue des 

principattx hijlorietis, &c. He made a great many ad¬ 
ditions to Mr Lenglet’s book, efpecially with regard 
to the German hiftorians. 

MENDICANTS, or begging friars, feveral or- 
t ders of religious in Fopifh countries, who having no 

fettled revenues, are fupported by the charitable con¬ 
tributions they receive from others. 

This fort of friars began in the 13th century. The 

Waldenfes, who made profeffion of renouncing their 

eftates, and leading a life of poverty, gave occafion 

to this inftitution. Two of that fedt, Bernard and 
Durand of Ofca, fet up a congregation in the pro¬ 

vince of Tarragon, and called it The Poor Catho¬ 

lics. The fame year, Dominick de Guzman, with 

nine more of his companions, founded the order of 

Preaching Friars, called from, their founder Domini¬ 

cans. The other three Mendicant orders are, the Fran- Mendoza 

cifcans, Augujlins, and Carmelites. ft 

“ A great many have embraced this fevere order, Menes> 
(fays Puffendorf), out of an opinion of a particular 

holinefs and merit which they believed did belong to 

it, or rather an ecclefiaflic ambition; the pride of 

mankind being fo great and natural to fome, that 

they did not think the commands of God fufficient, 

but would receive heaven rather as a defert than a gift, 

and were ambitious of having a preference before 
others even in another life.” 

Buchannan tells us, the Mendicants in Scotland, un¬ 

der an appearance of beggary, lived a very luxurious 

life; whence one wittily called them, not Mendicant, 
but Manducartt, friars. 

MENDOZA (Juan Gonzales de), an Auguftan 

friar, of the province of Caftile, was made ambaffador 

from the king of Spain to the emperor of China. In 

1593, l,e was made bifhop of Liperi in Italy. In 
1607 he was made bifhop of Chiapa in New Spain, 

and the next year was removed to the fee of Papaian 

in the Weft Indies. He wrote a hiftory of China in 

Spanifh, which has been tranflated into feveral lan¬ 
guages. 

MENECRATES, a phyfician of Syracufe, who 

flouriflied about 360 B. C. is famous for his fkill in 

his profeffion, but much more for his vanity. He 

would always be followed by fome of the patients 

whom he had cured, one dreffed like Apollo, another 

like Efculapius, a third like Hercules, &c. As for 

himfelf, he would be called Jupiter. He wrote a let¬ 

ter to Philip the father of Alexander the Great, with 
this fuperfcription, “ Menecrates Jupiter to king Phi¬ 

lip, Health;” When that prince ridiculed him by re¬ 

plying, “ Philip to Menecrates, Health and Good 

Senfe.” Menecrates compofed a book of Remedies, 
which is loft. 

MENEDEMUS, a Greek philofopher, born at 

Erythreum, was the fon of Cal fthenes, and one of 

Phedo’s followers. He was in greaft efteem, and en¬ 

joyed feveral important pofts in his own country. He 

feveral times defended Erythreum with great bravery, 
and died of grief when Antigonns became mafter of 

it. A perfon one day faying to him, “ It is a great 

happinefs to have what we defire,” he replied, “ It is 

a much greater to defire nothing but what we have.” 
He flouriflied about 300 B. C. 

MENELAUS, the fon of Atreus, and the brother 

of Agamemnon, reigned at Sparta, when Paris de¬ 

prived him of his wife Helen. This, rape occafioned 
the famous war of Troy. See Helen. 

Menelaus, a mathematician in the reign of the 

emperor Trajan, wrote three books on the Sphere, 
which have been pubiifhed by father Merfenne. 

MENES, born at This, a town of Thebais in Up¬ 

per Egypt, was the founder of the Egyptian empire. 
He had three fons, viz. Athotis, whp ruled after him 

at This and Thebes; Curudes, who, in Lower Egypt 

founded the kingdom of Heiiopoli, which afterward 

was the kingdom of Diofpoli; and Necherophes, who 

reigned at Memphis. It is thought this Menes reign¬ 
ed 117 years after the birth of Phaleg, fon of Heber, 

which was the very year of the difperfion of the people 

throughout the whole earth. In building Memphis, 

he flopped the Nile near it, by the invention of a 

MENE- 
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Maneftrier caufeway 100 furlongs broad, and caufed it to run thro* 

, ® . the mountains. 
Mennonites MENESTRIER (John Baptift le), a native of 

Dijon, and one of the moft learned and curious 

French antiquaries of his time, wrote, 1. A treatife 

on the medals, money, and ancient monuments of 

the Roman empreifes, in folio. 2. The moft fa¬ 

mous medals of the ancient Roman emperors and em- 

prefles, in quarto. He died in 1634, aged 70. 

MENGRELIA, a province of Turky in Afia. See 

Mingrelia. 

MENIALS, domeftic or hojifehold fervants, who 
live under their lord or mailer’s roof. • 

MENINGES, or Menynges, in anatomy, a name 

given to the dura and pia mater of the brain. See A- 
NATOMV, n° 394. 

MENINX, an ifland in the Mediterranean, to the 

weft of the Syrtis Minor. Suppofed by Strabo and 

Polybius to be Homer’s country of the Lotophagi; 

and hence Ptolemy and Eratofthenes denominate the 

ifland Lotophagitis, with a cognominal town JVIeninx. 

The country of Yibius Gallus the emperor, and of 

Volufianus. Now called Gerbi and Zarbi. 

MENISPERMUM, moonseed; a genus of the 

decandria order, belonging to the dioecia dafs of 

plants. There are three fpecies, all of them climb¬ 

ing plants, riling 14 feet high, and natives of warm 

climates ; but noway remarkable for beauty. The 

feeds of a kind which grows in the Levant, being 
formed into a pafte, are regarded by the inhabitants as 

fpecific again ft lice and cutaneous eruptions. The 

lame pafte is likewife ufed for the purpofe of intoxi¬ 

cating fifties. 

MENOCHIUS, vulgarly Menochia, (James), a 

famous lawyer, meanly born at Pavia, but who became 

fo Ikilful in the law, that he was called the Baldus and 

Bartholus of his age ; all the princes of Italy folici- 

ting him to their univerfities. He read at Padua 23 

years together; and for love of his country removed to 

Pavia, and fucceeded Nicholas Gratiani. He hath 

got an immortal fame by his works, De recuperanda 

pojfiefione ; De adipifcenda pojfiefiione ;, De prafumtioni- 

bus ; De arbitrariis Judicum quejiionibus iff ca lifts con- 

ciliorum, tom. 13. &c. He died in 1607, aged 75. 

MENNITH, or Minnith, Judges xi. 33. a town 

near Helhbon, (Jerome), in Arabia Petrsea; in a di- 

ftrift named Ecof polls, or twenty-towns, (Cellarius). 

There is alfo a Minnith mentioned Ezekiel xxvii. as 

being in a good wheat country : but whether the 

fame with the foregoing is uncertain ; though fome 

think, that the firft Minnith lay in the country of Am¬ 

mon, (Wells). 

MENNONITES, a fed of baptifts in Holland, fo 

called from Mennon Simonis of Friezeland, who lived 

in the 16th century. This feft believe, that the New 

Teftament is the only rule of faith ; that the terms 

Perfon and Trinity are not to be ufed in fpeaking of 

the Father, Son, and Holy Ghoft ; that the firft man 

was not created perfect; that it is unlawful to fwear 

or to wage war upon any occafion ; that infants are 

not the proper fubjefts of baptifm ; and that mini- 

fters of the gofpel ought to receive no falary. They 

all unite in pleading for toleration in religion, and de¬ 

bar none from their aflemblies who led pious lives, 

and own the fcriptures for the word of God. The 

V01. VII. 2 

Mennonites meet privately; and every one in the af- Menology 

fembly has the liberty to fpeak, to expound the fcrip- fij 

tures, to pray and fing. They aflemble twice every ent ta* 

year, from all parts of Holland, at Rynfbourg, a vil¬ 

lage about two leagues from Leyden; at which time 

they receive the communion, fitting at a table, where 

the firft diftributes to the reft ; and all fefts are ad¬ 

mitted, even the Roman Catholics, if they pleafe to 
come. 

MENOLOGY, the Greek calendar, in which the 

lives of the faints in ftiort, or barely their names, are 

cited ; anfwering nearly to the Martyrology of the 

Latin church. 

MENSA, in law-books, a term that includes in it 

all patrimony, and neceflaries for livelihood. 

MENSALS, mensalia, in church-hiftory, fuch 

livings as were formerly united to the tables of reli¬ 

gious houfes, and hence called menfal benefices. See 
the article Benefice. 

MENSES, flugrs, Courfes, Catamenia, in medi¬ 

cine, the monthly evacuations from the uterus of wo¬ 

men not with child and not giving fuck. 

With regard to the caufes of this evacuation, the 

beft phyliologifts are entirely at a lofs.. It was long 

difputed whether the menftrual blood flowed from the 

uterus or vagina, but fome obfervations of retroverted 

uteri have determined in favour of the former opinion. 

—For the diforders which follow a fuppreflion, or too 

great a flow of the menfes, fee Medicine, n° 488, 

259—264. and p. 4871. 

MENSTRUUM, in chemiftry, any body which in 

a fluid or fubtilifed ftate is capable of interpofing its 

fmall parts betwixt the fmall parts of other bodies, fo 

as to divide them fubtilly, and form a new uniform 

compound of the two. 

MENSURATION, in general, denotes the aft or 

art of meafuring lines, fuperficies, or folids. See Geo¬ 

metry. 

MENTHA, mint; a genus of the gymnofpermla 

order, belonging to the didynamia clafs of plants. 

There are many fpecies; but not more than three are 

cultivated for ufe, namely, the viridis or common 

fpearmint, the piperita or peppermint, and the pule- 

gium or pennyroyal. All thefe are fo well known 

as to need no defcription ; and all of them are very 

eafily propagated by cuttings, parting the roots, or by 

offsets. 
Ufes. For culinary purpofes, the fpearmint is pre¬ 

ferable to the other two ; but for medicine, the pep¬ 

permint and pennyroyal have in fome places almoft en¬ 

tirely fuperfeded it. A conferve of the leaves is very 

grateful, and the diftilled waters both fimple and fpi- 

rituous are univerfally thought pleafant. The leaves are 

ufed in fpring fallads ; and the juice of them boiled 

up with fugar is formed into tablets. It has been ima¬ 

gined that cataplafms and fomentations of mint, would 

diffolve coagulations of milk in the breafts ; but Dr 

Lewis fays, that the curd of milk, digefted in a ftrong 

infufion of mint, could not be perceived to be any 

otherwife aflefted than by common water: however, 

milk in which mint-leaves were fet to macerate, did 

not coagulate near no foon as an equal quantity of the 

fame milk kept by itfelf. Dr Lewis fays, that dry 

mint digefted in reftified fpirits of wine, gives out a 

tinfture, which appears by day-light of a fine dark 

27 Ol green, 
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Mentha, green, but by candle-light of a bright red colour. The 
Mentz. that a fmaq qUant;ty 0f this tincture is greert 

either by day-light or by candle-light, but a large 

quantity of it feems impervious to common day-light; 

however, when held betwixt the eye and a candle, or 

betwixt the eye and the fun, it appears red. 

The virtues of mint are thofe of a warm fto¬ 

mach and carminative : in lofs of appetite, naufea, 

and continual reaching to vomit, there are few fimples 

of equal efficacy. In colicky pains, the gripes trf 

which children are fubjedt, lienteries, and other im¬ 

moderate fluxes, this plant frequently does good fcr- 
vice. It likewife proves beneficial in many hyfteric 

cafes, and affords an ufeful cordial in languors and 

other weaknefl'es confequent upon delivery. The beft 

preparation in thefe cafes is a ftrong infufion of the 

dried herb in water, (which is much fuperior to the 

green), or rather a tinfture or extraft prepared with 

rectified fpirit. Thefe poflefs the whole virtues of the 

mint; the effential oil and diftilled water contain only 

the aromatic part; the expreffed juice only the aftrin- 

gency and bitterifhnefs, together with the mucilagi¬ 

nous fubftance common to all vegetables. The pep¬ 

permint is much more pungent than the others. 

Pennyroyal has the fame general characters with the 

mint, but is more acrid and Iefs agreeable when taken 

into the ftomach. It has long been held in great 

efteem, and not undefervedly, as an aperient and de- 
obftruent, particularly in hyfteric complaints and 

fuppreffions of the menfes. For thefe purpofes the 

diftilled water is generally made ufe of, or, what is of 

equal efficacy, an infufion of the leaves. It is obfer- 

vable, that both water and rectified fpirit extraCt the 

virtues of this herb by infufion, and likewife elevate 

the greateft part of them by diftillation. The ex- 

preffed juice with a little fugar, is not a bad medicine 

in the chincough. 

MENTZ, an archbifhopric and electorate in Ger¬ 

many. It lies on the banks of the river Mayne, be¬ 

tween the electorate of Triers on the weft, the Pala¬ 

tinate on the fouth, Franconia on the eaft, and the 

Wetteraw on the north. It is about 60 miles in 

length from north-eaft to fouth-weft, and about 50 

in breadth. A confiderable part of the elector’s reve¬ 

nue arifes from the toll on the Rhine and the Mayne, 

and from the tax on the excellent wines produced in 

this country. The chief towns of any trade are, 

1. Mentz, on the Rhine* near its confluence with the 

Mayne. This city claims a right to the invention 

of the art of printing, (fee Hijlory of Printing.) 

Here is a very beautiful quay along the river, de¬ 

fended by feveral works well fortified with can¬ 

non. That part of the city which extends towards 

the river is moft populous. The beft vineyards for 

Rheniffi wine being in this neighbourhood, Mentz 

has a flouriftiing trade in that commodity more par¬ 

ticularly ; and its commerce is the brifker, by rea- 

fon that all the merchandize which paffes up and 

down the Rhine ftops in its harbour to change bot¬ 

toms. In this neighbourhood is Hockhera, fo cele¬ 

brated for good wines, that the beft Rhenifli is from 

thence called old hock. 2. Bingen is a pleafant fmall 

town, which ftands in the diftridt called Rhingaw, 

which is fo populous, that it looks like one entire 

town, intermixed with gardens and vinegards. The 

rifing grounds about it produce wines that are efteem* 
ed preferable to thofe of Baccharac, fo much in vogue 

heretofore. 3. Elfeld, five miles weft from Mentz, is 

a ftrong fortified town, on the north fide of the Rhine, 

and the chief of the Rhingaw.—Here is Roderheim, 

a place noted for the growth of the beft wines in thefe 

parts. 4. Weifbaden lies between fix and feven leagues 

from Frankfort, and about five or fix miles north of 
Mentz : it is the metropolis of a country belonging to 

the branch of Naflau-Saarbrack, and is famous for its 

mineral waters. 

MENYANTHES, Marsh-trefoil, or Buck- 

bean ; a genus of the monogynia order, belonging to 

the pentandria clafs of plants. This plant grows wild 

in moift rnarlhy places in many parts of Britain. It 

has three oval leaves (landing together upon one pe¬ 

dicle, which iffues from the root; their tafte is very 

bitter, and fomewhat naufeaus. According to Mr 

JLightfoot, the flowers of this plant are fo extremely 

beautiful, that nothing but their native foil could ex¬ 

clude it from a place in every garden. They grow in 

an elegant fpike; are white, daftied with pink, and 

fringed internally with hairs. The highlanders efteem 

an infufion or tea of the leaves as good to ftrengthen 

the ftomach. According to Mr Withering, an infu¬ 

fion of the leaves is preferibed in rheumatifms and 

dropfies ; a dram of them in powder purges and vo¬ 

mits, and is fometimes given to deftroy worms. In a 

fcarcity of hops, the plant is ufed in the north of Eu¬ 

rope to bitter the ale. The powdered roots are fome- 

times ufed in Lapland inftead of bread, but they are 
unpalatable. §ome people fay, that fheep will eat it, 

and that it cures them of the rot; but from the Up- 

fal Experiments it appears, that though goats eat if, 

(heep fometimes will not. Cows, horfes, and fwir, *, 

refufe it—As to its medical virtues, Dr Lewis informs 

us, that it is an efficacious aperient and deobftruent; 

promotes the fluid fecretions; and, if liberally taken, 

gently loofens the belly. It has of late gained great 

reputation in fcorbutic and fcrophulous diforders 5 and 

its good effedts in thofe cafes have been warranted by 

experience. Inveterate cutaneous difeafes have been 

removed by an infufion of the leaves, drank to the 

quantity of a pint a-day, at proper intervals, and con¬ 

tinued for fome weeks. Boerhaave relates, that he 

was relieved of the gout by drinking the juice mixed 

with whey. 
MENZINI (Benedict), a celebrated Italian poet, 

born at Florence, was profeffor of eloquence at the 

college Della Sapienza at Rome, where he died in 

1704. He wrote, 1. The art of poetry. 2. Satires, 

elegies, hymns, and the Lamentations of Jeremiah. 

3. Academia Tufculana, a work in verfe and profe, 

which pafles for his mafterpiece. 
MEOTIS, or Palus Meotis, a fea of Turky, 

which divides Europe from Afia ; extending from 

Crim Tartary to the mouth of the river Don or 

Tanais. 

MEPHITIC, a name expreffing any kind of noxi¬ 

ous vapour ; but generally applied to that fpecies of 

vapour called fixed air. See Air, Fixed Air, Gas, 

&c. 

MERCATOR (Gerard), one of the moft cele¬ 
brated geographers of his time, was born at Rure- 

monde in 1512. He applied himfelf with fuch in- 
duftry 

Menyaii- 
thes 

II ■ 
Mercator. 



M E R [ 4897 ] M E R 
Mercator, duftry to geography and mathematics, that he is faid 
Merchant. to have frequently forgot to eat and drink. The em- 

peror Charles V. had a particular efteem for him, and 

the duke of Juliers made him his cofmographer. He 

compofed a chronology, fome geographical tables, an 

Atlas, &c. engraving and colouring the maps him- 

felf. He died in 1594. His method of laying down 

charts is ftill ufed, and bears the name of Mercator's 

charts. 
Mercator (Nicholas), an eminent mathematician 

in the 17th century, was born at Holftein in Den¬ 

mark; and came to England about the time of the re- 

ftoration, where he lived many years. He was fellow 

of the Royal Society; and endeavoured to reduce a- 

ftrology to rational principles, as appeared from a 

MS. of his in the.poffeffion of. William Jones, Efq ; 

He publifhed feveral works, particularly Cofinogra- 

phia. He gave the quadrature of the hyperbole by an 

infinite feries; which was the firft appearance in the 

learned world of a feries of this fort drawn from the 

particular nature of the curve, and that in a manner 

very new and abftrafted. 

Mercator’/ Sailing, that performed by Merca¬ 

tor’s chart. See Navigation. 

MERCHANT, a perfon who buys and fells com¬ 

modities in grofs, or deals in exchanges ; or that traf¬ 

fics in the way of commerce, either by importation 

or exportation. Formerly every one who was a buyer 

or feller in the retail way was called a merchant, as 

they ftill are both in France and Holland ; but here 

fhopkeepers, or thofe who attend fairs or markets, 

have loft that appellation. 

Previous to a perfon’s engaging in a general trade, 

and becoming an univerfal dealer, he ought to treafure 

up fuch a fund of ufeful knowledge, as will enable him 

tc carry it on with eafe to himfelf, and without rifk- 

ing fuch Ioffes as great ill-concerted undertakings 

wordd naturally expofe him to. A merchant (hould 

therefore be acquainted with the following parts of 

commercial learning. 1. He (hould write properly and 

correftly. 2. Underftand all the rules of arithmetic 

that have any relation to commerce. 3. Know how 

to keep books of double and fingle entry, as journals, 

a leger, &c. 4. Be expert in the forms of invoices, 

accounts of fales, policies of infurance, charter-par¬ 

ties, bills of lading, and bills of exchange. 5. Know 

the agreement between the money, weights and mea- 

fures of all parts. 6. If he deals in filk, woollen, 

linnen, or hair manufactures, he ought to know the 

places where the different forts of merchandizes are ma¬ 

nufactured, in what manner they are made, what are 

the materials of which they are compofed, and from 

whence they come, the preparations of thefe materials 

before working up, and the places to which they are 

fent after their fabrication. 7. He ought to know the 

lengths and breadths which filk, woollen, or liair-ftuffs, 

linen, cottons, fuftians, &c. ought to have accord¬ 

ing to the feveral flatutes and regulations of the places 

where they are manufactured, with their different pri¬ 

ces, according to the times and feafons ; and if he can 

add to his knowledge the different dyes and ingredients 

which form the various colours, it will not be ufelefs. 

8. If he confines his trade to that of oils, wines, &c. 

he ought to inform himfelf particularly of the appear¬ 

ances of the fucceeding crops, in order to regulate his 

difpofing of what he has on hand ; and to learn as ex- Merchant. 

aCtly as he can, what they have produced when got in, ---- 

for his direction in making the neceffary purchafes and 

engagements. 9. He ought to be acquainted with the 

forts of merchandize found more in one country than 

another, thofe which are fcarce, their different fpecies 

and qualities, and the propereft method for bringing 

them to a good market either by land or fea. 10. To 

know which are the merchandizes permitted or prohi¬ 

bited, as well on entering as going out of the king¬ 

doms or ftates where they are made. 11. To be ac¬ 

quainted with the price of exchange, according to the 

courfe of different places, and what is the caufe of its 

rife and fall. 12. To know the cuftoms due on im¬ 

portation or exportation of merchandizes, according to 

the ufage, the tarifs, and regulations, of the places to 

which he trades. 13. To know the beft manner of 

folding up, embaling, or tunning, the merchandizes for 

their preservation. T4. To underftand the price and 

condition of freighting and infuring (hips and mer¬ 

chandize. 15. To be acquainted with the goodnefs 

and value of all neceffaries for the conftruftion and re¬ 

pairs of (hipping, the different manner of their build¬ 

ing ; what the wood, the mafts, cordage, cannons, 

fails, and all requifites, may coll. 16. To know the 

wages commonly given to the captains, officers, and 
failors, and the manner of engaging with them. 

17. He ought to underftand the foreign languages, or 

at lead as many of them as he can attain to ; thefe 

may be reduced to four, viz. the Spanifh, which is 

ufed not only in Spain, but on the coaft of Africa, 

from the Canaries to the Cape of Good Hope : the I- 

talian, which is underftood on all the coafts of the 

Mediterranean, and in many parts of the Levant: the 

German, which is underftood in almoft all the northern 

countries ; and the French, which is now become al¬ 

moft univerfally current. 18. He ought to be ac¬ 

quainted with the confular jurifdiftion, with the laws, 

cuftoms, and ufages of the different countries he does 

or may trade to ; and in general all the ordinances 

and regulations both at home and abroad that have 

any relation to commerce. 19. Though it is not ne¬ 

ceffary for a merchant to be very learned, it is proper 

,that he (hould know fomething of hiftory, particular¬ 

ly that of his own country; geography; hydrography, 

or the fcience of navigation ; and that he be acquaint¬ 

ed with the difcoveries of the countries in which trade 

is eftabliftied, in what manner it is fettled, of the com¬ 

panies formed to fupport thofe eftablifhments, and of 
the colonies they have fent out. 

All thefe branches of knowledge are of great fer- 

vice to a merchant who carries on an extenfive com¬ 

merce; but if his trade and his views are more limited, 

his learning and knowledge may be fo too: but a 
material requifite for forming a merchant is, his hav¬ 

ing on all occafions a drift regard to truth, and his 

avoiding fraud and deceit as corroding cankers that 

mud inevitably deftroy his reputation and fortune. 

Trade is a thing of fo univerfal a nature, that it is 

impoffible for the laws of Britain, or of any other 

nation, to determine all the affairs relating to it: 

therefore all nations, as well as Great Britain, (hew a 

particular regard to the law-merchant, which is a law 

made by the merchants among themfelves: however, 

merchants and other ftrangers are fubjeft to the laws 
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Merchct, 0f the country in which they refide. Foreign mer- 

Mercia' chants are to fell their merchandize at the port where 

they land, in grofs, and not by retail; and they are 

allowed to be paid in gold or filver bullion, in foreign 

coin or jewels, which may be exported. If a diffe¬ 

rence arifes between the king and any foreign Rate, 

the merchants of that Rate are allowed fix months 

time to. fell their effe&s and leave the kingdom; du¬ 
ring which time they are to remain free and unmolefted 

in their perfons and goods. See the articles Com¬ 

merce, and Mercantile Law. 
MERCHET (Merchetum), a fine or compofition 

paid by inferior tenants to the lord, for liberty to dif- 

pofe of their daughters in marriage. No baron, or 

military tenant, could marry his foie daughter and 

heir, without fuch leave purchafed from the king, pro 

rnaritanda jilia. And many of our fervile tenants 
could neither fend their fons to fchool, nor give their 

daughters in marriage, without exprefs leave from the 

fuperior lord. See Kennet’s GlofTary in Maritagiuin. 

See alfo Marchet. 

MERCIA, the name of one of the feven kingdoms 

founded in England by the Saxons. Though the 

lateft formed, it was the largeft of them all, and grew 

by degrees to be by far the molt powerful. On the north 

it was bounded by the Humber and the Merfey, which 
feparated it from the kingdom of Northumberland; 

on the eaft by the fea, and the territories of the Eaft- 

Angles and Saxons; on the fouth by the river Thames; 
and on the weft by the rivers Severn and Dee. It 
comprehended well nigh 17 of our modern counties, 

being equal in fize to the province of Languedoc in 

France; very little, if at all, lefs than the kingdom of 

Arragon in Spain; and fuperior in fize to that of Bo¬ 

hemia in Germany. 
Penda is regarded as its firft monarch; and the 

kingdom is thought to derive its name from the Saxon 

word mere, which fignifies a march, bound, or limit, 

becaufe the other kingdoms bordered upon it on every 

fide; and not from the river Merfey, as fome would 

perfuade us. Penda affumed the regal title A. D. 626, 

and was of the age of 50 at the time of his acceifion; 

after which he reigned near 30 years. He was of a 

moft furious and turbulent temper, breaking at diffe¬ 

rent times with almoft all his neighbours, calling in the 

Britons to his affiftauce, and Ihedding more Saxon blood 

than had been hitherto fpilled in all their inteftine 

quarrels. He killed two kings of Northumberland, 
three of the Ea ft-Angles, and compelled Kenwall 

king of the Weft-Saxons to quit his dominions. He 

was at length flain, with moft of the princes of his 

family, and a multitude of his fubjefts, in a battle 

fought not far from the Leeds, by Ofwy king of 

Northumberland. This battle, which the Saxon 

chronicle tells us was fought at Winwidfield, A. D. 

655, made a great change in the Saxon affairs, which 

the unbridled fury of Penda had thrown into great 
confufion. He had the year before killed Anna king 

of the Eaft-Angles in battle,, whofe brother Ethelred 
notwithftanding took part with Penda. On the other 

hand, Peada the eldeftfon of Penda, to whom his father 

had given the ancient kingdom of the Mid-Angles, 
had two years before married the natural daughter of 

king Ofwy, and had been baptized at his court. At 

that time it fhould feem that Ofwy and Penda were 

upon good terms; but after the latter had conquered Mercia. 
the Eaft-Angles, he refolved to turn his arms againft-- 

the kingdom pf Northumberland. Ofwy by no means 

had provoked this rupture; on the contrary, Bede tells 

us that he offered large fums of money, and jewels of 
great value, to purchafe peace: thefe offers being re¬ 

jected, he was reduced to the needfity of deciding 

the quarrel by the fword. The river near which 

the battle was fought overflowing, there were more 

drowned than killed. Amongft thefe, as the Saxon 

chronicle fays, there were 30 princes of the royal line, 

fome of whom bore the title of kings; and alfo Ethel- 

red king of the Eaft-Angles, who fought on the fide 
of Penda againft his family and country. 

His fon Peada, who married the daughter of that 

conqueror, became a Chriftian, and was not long after 

murdered as is faid by the malice of his mother. His 

brother Wolfher becoming king of Mercia, embraced 

in procefs of time the faith of the Gofpel, and proved1 

a very victorious and potent monarch; and is, with no 

fewer than feven of his immediate fucceffors, commonly 

ftyled king ofthe Anglo-Saxons, though none of them are 

owned in that quality by the Saxon chronicle. “But 

though poffibly none of them might enjoy this ho¬ 

nour, they were undoubtedly very puiffant princes, 

maintaining great wars, and obtaining many advan¬ 

tages over the fovereigns of other Saxon ftates, and 

efpecially the Eaft-Angles, whom they reduced. The 
extent of the Mercian territories was fa ample as to 

admit, and fo fituated as to require, the conftituting 

fubordinate rulers in feveral provinces ; to whom,*efpe- 

cially if they were of the royal line, they gave the title of 

kings; which occafions fome confufion in their hiftory. 

BeTides the eftablilhing epifcopal fees and convents, 

the Saxon monarchs took other methods for improving 

and adorning their dominions; and as Mercia was the 

largeft, fo thefe methods were moft confpicuous there¬ 
in. Coventry, as being fituated in the centre, was 

ufually, but not always, the royal refidence. Penda, 

who was almoft continually in a ftate of war, lived as 

his military operations dire&ed, in fome great town 

on the frontiers. Wolf her built a caftle or fortified 
palace for his own refidence, which bore his name. 

—Offa kept his court at Sutton Walls near Here¬ 
ford. 

In each of the provinces there refided a chief magi- 
ftrate; and if he was of the royal blood, had ufually 

the title of king. Peada, at the time he married Of- 

wy’s daughter, had the title of king of Leicejler.— 

Ethelred made his brother Merowald king of Here¬ 

ford; who, dying without iffue, bequeathed it to his 

younger brother Mercelm. The like honours were 
fometimes conferred upon the princeffes; and hence, 

in Mercia efpecially, we occaftonally read of vice- 

queens. By thefe means the laws were better executed, 

the obedience of the fubjeCts more effectually fecured, 

and the fplendor o. thefe refidences conftantly kept up 
and augmented. 

At length, the crown devolving fometimes on mi¬ 

nors, and fometimes on weak princes, inteftine fac¬ 
tions alfo prevailing, the force of this hitherto mighty 

kingdom began fenfibly to decline. This falling out 

in the days of Egbert, the moft prudent as well as 

the moft potent monarch of the Weft-Saxons, he 

took advantage of thefe circumftances; and having 
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encouraged the Eaft-Angles to make- an attempt for 
the recovery of their independence, he, in a conjunc¬ 

ture every way favourable to his defign, broke with 

the Mercians, and after a fhort war obliged them to 

fubmit. But this was not an abfolute conqueft, the 

kings of Mercia being allowed by him and his fuc- 

ceffors to retain their titles and dominions, till the 

the iuvafion of the Danes put an end to their rule, 

when this kingdom hadfubfifted above 250 years; and 

when the Danes were afterwards expelled by the Weft- 

Saxons, it funk into a province, or rather was divided 

into many. 

MERCURIAL, fomething confiding of, or rela¬ 

ting to, mercury. 
MERCURIALIS (Jerom), an eminent Italian 

phyfician, born at Forli in 1530, where he firft prac- 

tifed; but afterwards was profeffor of medicine fuc- 

ce(lively at Padua, Bologna, and Pifa. His writings 

in phyfic are very numerous; befides giving an edi¬ 

tion of Hippocrates in Greek and Latin, with notes, 

which, however, did not anfwer the expeditions of 

the learned. He died in 16065 and in 1644 f°me 

feledt pieces of his were publifhed at Venice in one 

volume folio. 

MERCURIALIS, Mercury; a genus of the en- 

neandria order, belonging to the dicecia clafsof plants. 

There are three fpecies. 1. The annua, or French 

mercury, with fpiked flowers, male and female. This 

is an annual plant, with a branching (talk about a foot 

high, garnifhed with fpear-fhaped leaves of a pale or 

yellowifh green colour. The male plants have fpikes 

of herbaceous flowers, growing on the top of the ftalks: 

thefe fall off footi; but the female plants, which have 

tefticulated flowers proceeding from the fide of the 

ftalks, are fucceeded by feeds, which, if permitted to 

fcatter, will produce plenty of plants of both fexes. 

2. The perennis, mountain or dog’s mercury, with 

fpiked and tefticulated flowers, grows under hedges 

and in woods, in many parts of Britain. This hath a 

perennial root, which creeps in the ground; the ftalks 

are Angle, and without branches, riling ten or twelve 

inches high, garnifhed with rough leaves, placed by 

pairs at each joint, of a dark green colour, indented on 

their edges: thefe have their male flowers growing in 

fpikes, upon different plants from thofe which produce 

feeds. 3. The tomentofa, or (hrubby hairy mercury, 

is a native of the fouth of France, Spain, and Italy. 

It hath a ihrubby branching (talk, growing a foot and 

an half high, garnifhed with oval leaves placed by pairs, 

and covered with a white down on both fides. The 

male flowers grow in fhort fpikes from the fide of the 

ftalks upon different plants from the firft. All the fpe¬ 

cies are earfily propagated by feeds, and are apt to be¬ 

come troublefome weeds where they have once got a 
footing. 

Properties. The perennis, according to Mr Light- 

foot, is of a foporific deleterious nature, noxious both 

to man and bead. There are inftances of thofe who 

have eaten it by miftake iirftead of chenopodium, bo¬ 

nus Henricus, or Englifh merGiiry, and have thereby 

flept their la ft. In the ifle of Skye, it is called lus- 

glen-bracadale; and an infufion of it is fometimes taken 

to bring on a falivation ; but our author knows not 

how the experiment anfwers. Tournefort informs us, 

that the French make a fyrup of the juice of the annua, 

two ounces of which is given as a purge; and that they 

ufe it in peflaries and clyfters, mixing one quantity of 

honey, to one and a half of the juice. Mr Withering 

differs greatly from Lightfoot concerning the quali¬ 

ties of the perennis. “ This plant, (fays he), drtffed 

like fpinach, is very good eating early in the fpring, 

and is frequently gathered for that purpofe ; but It 

is faid to be hurtfol to fheep. Mr Ray relates the 

cafe of a man, his wife, and three children, who expe¬ 

rienced highly deleterious effedts from eating it fried 

with bacon; but this was probably when the fpring 

was more advanced, and the plant become acrimonious. 

Steeped in water, it affords a fine deep blue colour. 

Sheep and goats eat it; cows and horfes refufe it. 

MERCURY, in natural hiftory. See Chemistry, 

n° 153, 205, 250, 214. See alfoMetallurgy, and 
Quicksilver. 

The ufe of mercury in medicine feems to have been 

little known before the 15th century. The ancients 

looked upon it as a corrolive poifon, though of itfelf 

perfedtly void of acrimony, tafte, and fmell; there arc 

examples of its having been lodged for years in cavi¬ 

ties both of bones and flefhy parts, without its having 

injured or affedted them. Taken into the body in its 

crude ftate, and undivided, it paffes through the intef- 

tines unchanged, and has not been found to produce 

any confiderable effedl. It has indeed been recom¬ 

mended in afthmasand diforders of the lungs; but the 

virtues attributed to it in thefe cafes have not been war¬ 
ranted by experience. 

Notwithftanding the mildnefsand inactivity of crude 

quickfilver undivided ; when refolved by fire into the 

form of fume, or otherwife divided into very minute 

particles, and prevented from re-uniting by the inter- 

pofition of proper fubftances, or combined with mine¬ 

ral acids, it has very powerful effedts; affording the 

mod violent poifons, and the molt excellent remedies, 
that we are acquainted with- 

The mercurial preparations, either given internally 

or introduced into the habit by external application, 

feem to liquify all the juices of the body, even thofe in 

the minuted and moil remote veffels; and may be fo 

managed as to promote excretion through all the emunc- 

tories. Hence their common ufe in inveterate chronic 

diforders proceeding from a thicknefs and fluggifhnefs 

of the humours, and obftinate obftrudtions of the ex¬ 

cretory glands; in fcrophulous and cutaneous difeafes; 

and in the venereal lues. If their power is not reft rain¬ 

ed by proper additions to certain emunftories, they 

tend chiefly to affedt the mouth ; and, after having fu- 

fed the juices in the remoter parts, occafion a plentiful 
evacuation of them from the falival glands. 

The falutary effedts of mercurials do not depend on 

the quantity of fenfible evacuation. This medicine may 

be gradually introduced into the habit, fo as, without 

occafioning any remarkable drfcharge, to be produc¬ 

tive of very happy effedts. To anfwer tin's purpofe, it 

fhould be given in very fmall dofes, in conj'undf ion with 

fuch fubftances as determine its adtion to the kidneys 

or the pores of the Ikin. By this method inveterate 

cutaneous and venereal diftempers have been cured, 

without any other fenfible excretion than a gentle in- 

creafe of perfpiration or urine. Where there are ul¬ 

cers in any part, they difcharge for fome time a very 

fetid matter, the quantity of which becomes gradually 

Mercury. 
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■Mercury, lefs, and at length the ulcer kindly heals. If the mer- 

~ cury (hould at any time, from cold or the like, affeft 

the mouth, it may be reftrained by omitting a dofe, 

and, by warmth or fuitable medicines, promoting the 

perfpiration. 
Mercury, in the heathen mythology. See Hermes. 

Mod of the afliom and inventions of the Egyptian 

Mercury have likewife been afcribed to the Grecian, 

who was faid to be the fon of Jupiter anAMaia, the 

daughter of Atlas. No one of all the heathen divini¬ 

ties had fo many fun&ions allotted to him as this god: 

he had conftant employment both day and night, ha¬ 

ving been the common minifter and meffenger of the 

whole Pantheon ; particularly of his father Jupiter, 

whom he ferved with indefatigable labour, and fome- 

times indeed in a capacity of no very honourable 

kind. Lucian is very pleafant upon the multitude of 

his avocations; and, according to the confefiion of the 

emperor Julian, Mercury was no hero, but rather one 

who infpired mankind with wit, learning, and the or¬ 

namental arts of life, than with courage. The pious 

emperor, however, omits fome of his attributes ; for 

this god was not only the patron of trade, but alfo of 

theft and fraud. 
Amphion is faid, by Paufanias, to have been the firft 

that ere&ed an altar to this god; who, in return, in- 

vefted him with fuch extraordinary powers of mufic 

(and mafonry), as to enable him to fortify the city of 
Thebes iu Boeotia, by the mere found of his lyre. 

Horace gives us the beft part of his charadter. 

Thou god of wit, from Atlas fprung. 
Who by perfunlive power of tongue, 
And graceful exercife, refin’d 
The favage race of human kind, 
Hail! winged meflenger of Jove, 
And all th’ immortal pow’rs above. 
Sweet parent of the bending lyre. 
Thy praife (hall all its founds infpire. 

Artful and cunning to conceal 
Whate’er in fportive theft you (leal, 
When from the god who gilds the pole, 
E’en yet a boy, his herds you ftole; 
With angry voice the threat’ning pow’r 
Bad thee thy fraudful prey reftore ; 
But of his quiver too beguil’d, 
Pleas’d with the theft, Apollo fmil’d. 

You were the wealthy Priam’s guide, 
When fafe from Agamemnon’s pride, 
Through hoftile camps, which round him fpread 
Their watchful fires, his way he fped. 
Unfpotted fpirits you confign 
To blifsfnl feats and joys divine; 
And, pow’rful, with thy golden wand, 
The light, unbodied crowd command: 
Thus grateful does thy office prove 
To gods below, and gods above. Francis. 

This ode contains the fubftance of a very long hymn 

to Mercury, attributed to Homer. Almoft all the an¬ 

cient poets relate the manner in which the. Grecian 

Mercury difeovered the lyre ; and tell us that it was 

an inftrument with feven firings; a circumftance which 

makes it effentially different from that faid to have been 

invented by the Egyptian Mercury, which had but 

three. However, there have been, many claimants be- 

fides Mercury to the feven-ftringed lyre. See Lyre. 

His moft magnificent temple was on mount Cylene, 

in Arcadia. He is deferibed by the poets as a fair 
beardlefs youth, with flaxen hair, lively blue eyes, and 

a fmiling countenance. He has wings fixed to his cap 

and fandals, anti holds the cadueeus (or ftaff furround- Mercury 

ed with ferpents with two wings on the top) in his II 

hand ; and is frequently reprefented with a purfe, to Mtr°us~ _ 
fhow that he was the god of gain. The animals fa- 

cred to him, were the dog, the goat, and the cock. In 

all the facrifices offered to him, the tongues of the vic¬ 

tims were burnt; and thofe who efcaped imminent dan¬ 

ger, facrificed to him a calf with milk and honey. 

Mercury, $ in aftronomy. See Astronomy, 

n° 4, 20, 44, 108, 112. 

Mercury, in heraldry, a term ufed in blazoning by 
planets, for the purple colour ufed in the arms of fo- 
vereign princes. 

MERCY-seat, in Jewiih antiquity. See Propi¬ 
tiatory. 

MERGANSER. See Mergus. 

MERGUS, in ornithology, a genus of birds of the 

order of anferes; diftinguiihed by having the beak of 

a cylindrical figure, and hooked at the extremities, and 

its denticulations of a fubulated form. There are fix 

fpecies. 
1. The cucullatus, or crefted diver of Catefby, has 

a globular creft, white on each fide ; and the body js 

brown above, and white below. It is a native of A- 

merica. See Plate CLXXVI. fig. 4. 

2. The merganfer, or goofander, is a native of Eu¬ 

rope. Thefe birds frequent our rivers and other fre(h 

waters, efpecially in hard winters; they are great di¬ 

vers, and live on fifh. They are never feen in the 

fouthern parts of Great Britain during fummer; when 

they retire far north to breed; for in that feafon they 

have been (hot in the Hebrides. They are uncommon¬ 

ly rank, and fcarce eatable. The male weighs four 

pounds: its length is two feet four inches; the breadth, 

three feet two. The bill is three inches long, narrow, 

and finely toothed or ferreted; the colour of that and 

of the irides is red. The dun diver, or female, is lefs 

than the male: the head and upper part of the neck is 

ferruginous; the throat white: the feathers on the hind 

part are long, and form a pendent creft: the back, the 

coverts of the wings, and the tail, are of, a deep a(h- 

colour: the greater quill-feathers are black, the leffer 

white; the bread and middle of the belly are white, 

tinged with yellow. 

3. The ferrator, or redbreafted merganfer, weighs 

about two pounds : the length is one foot nine inches, 

the breadth two feet feven ; the bill is three inches 

long; the lower mandible red; the upper du(ky; the 

irides a purplifti red : head and throat a fine change¬ 

able black and green : on the former a long pendent 

creft of the fame colour; the tail (hart and brown; 

the legs orange-coloured. The head and upper part of 

the female are of a deep ruflv-colour, and the tail a(h- 

coloured. Thefe birds breed in the northern parts of 

Great Britain. 

4. The cafter has a crefted afh-coloured head, a 

white throat, and a black bill and legs. It inhabits 

the fouth of Europe. 
5. The albellus, or fmew, weighs about 34 ounces: 

the length 18 inches, the breadth 26; the bill is 

near two inches long, and of a lead colour; the head 

is adorned with a long creft, white above, and black 
beneath: the head, neck, and whole under part of 

the body, are of a pure white; the tail is of a deepafh- 

colour, the legs a bluifti grey. The female, or lough- 

diver, 
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Meridian diver, is lefs then the male ; the back, the fcapulars, 

II, and the tail are duiky ; as, alfo. the tailthe belly 

Mcr*in‘ white. 

6. The minutus, or redheaded fmew, weighs about 

15 ounces ; the length one foot four inches, the 

breadth one foot eleven : the bill is of a lead colour ; 

the head {lightly crefted, and of a ruft colour: the 

hind part of the neck is of a deep grey, the fore¬ 

part clouded with a lighter colour of the fame kind : 

the back and tail are of a duiky alb-colour, the legs 

of a pale afh-colour.-—It is a native of Europe. 

MERIDIAN, in geography, a great circle fup- 

pofed to be drawn through any part on the furface of 

the earth, and the two poles ; and to which the fun 

is always perpendicular at noon.—In aftronomy, the 

circle is fuppofed to be in the heavens, and exa&ly 

perpendicular to the terreftrial one. 

MERIONETHSIRE, a county of North-Wales, 

on the fouth has the county of Cardigan, on the 

north thofe of Carnarvon and Denbigh, on the eaft 

thofe of Montgomery and Denbigh, and on the 

weft the Irilh fea. Its length is about 35 miles, its 

breadth 35, and its circumference 108 ; containing 

between 4 and 50,000 acres, 637 parilhes, 3 towns, 

26 rivers, and about 17000 inhabitants. The air of 

this county, which is more encumbered with moun¬ 

tains than any other in Wales, is exceeding lharp and 

bleak; and would be very unwholefome, if the va¬ 

pours from the Irilh fea were not in a great meafure 

difperfed by the high winds to which this county is 

fubjeft. The foil is very rocky and barren; except 

in the valleys, which yield good corn, and pafture 

for cattle and Iheep. As the country is fo moun¬ 

tainous, the inhabitants apply themfelve6 chiefly to 

grazing, keeping vaft flocks of Iheep, deer, and goats, 

in the mountains, and living much upon butter, 

cheefe, fowl, and filh, efpecially herrings. They have 

but little corn, and their black cattle are generally 

fold to the Englilh. The chief rivers of the county 

are the Dyffi or Tovy, the Avon, the Drwrydh, 

and the Dee, which laft runs through the lake called 

Lhyn Tigid or Pimble Meer, without mixing its waters 

with thofe of the lake, as is fuppofed : for the falmon, 

with which the river abounds, are never taken out of 

the main ftream ; and the givineads, a filh peculiar to 

the lake, are never found in it. This lake is very large; 

and winds, it is pretended, will make it overflow, 

but land-floods never. The filh in the lakes, and the 

herbs on the rocks and mountains here, like thofe in 

Caernarvonlhire and other hilly parts of Wales, are 

faid to be much the fame as thofe of the Alps. This 

county lies in the diocefe of Bangor: it fends no 

member to parliament, except a knight of the Ihire ; 

for it has no towns of any note.—Dr Campbell is of 

opinion that this county is capable of much improve¬ 

ment, if the inhabitants underftood their own intereft 

and were induftrious. 

MERIT, fignifies defert. This term is more par¬ 

ticularly applied to fignify the moral goodnefs of the 

a&ions of men, and the rewards to which thofe adlions 

intitle them. 

MERLIN (Ambrofe), a famous Englilh poet, and 

reputed prophet, flourilhed at the end of the 5th cen¬ 

tury. Many furprifing and ridiculous thing are re¬ 

lated of him. Several- Englilh authors have repre- 

fented him as the fon of an incubus, and as tranfport- Merlin 

ing from Ireland to England the great ftones which II 

form Stonehenge on Salifbury plain. Extravagant Merrnaid> 

prophecies and other works are alfo attributed to him, 

on which fome authors have written commentaries. 

Merlin, in ornithology. See Falco. 

MERLON, in fortification, is that part of a pa¬ 

rapet which is terminated by two embrafures of a 
battery. 

MERMAID, or Merman, a fea-creature fre¬ 

quently talked of, fuppofed half human and half a filh. 

However naturalifts may doubt of the reality of 

mermen or mermaids, we have teftimony enough to 

eftablilh it; though, how far thefe teftimonies may 

be authentic, we cannot take upon us to fay. In the 

year 1 * 87, as Laray informs us, fuch a monfter was 

filhed up in the county of Suffolk, and kept by the 

governor for fix months. It bore fo near a confor¬ 

mity with man, that nothing feemed wanting to it 

but fpeech. One day it took the opportunity of 

making its efcape; and, plunging into the fea, was 

never more heard of. Hift. de Angleterre, P. I. p. 403. 

In the year 1430, after a huge tempeft, which 

broke down the dikes in Holland, and mad^ way fdr 

the fea into the meadows, &c. fome girls of the town 

of Edam in Weft-Freezeland, going in a boat to milk 

their cows, perceived a mermaid embaraffed in the mud, 

with a very little water. They took it into their 

boat, and brought it with them to Edam, dreffed it 

in womens apparel, and taught it to fpin. It fed like 

one of them, but could never be brought to offer at 

fpeech. Some time afterwards it was brought to 

Haerlem, where it lived for fome years, though Hill 

fhowing an inclination to the water. Parival relates 

that they had given it fome notion of a Deity, and 

that it made its reverences very devoutly whenever it 

paffed by a crucifix. Delices de Hollande. 

In the yeir 1560, near the ifland of Manar, on the 

weftern coaft of the ifland of Ceylon, fome filhermen 

brought up, at one draught of a net, feven mer men 

and maids ; of which, feveral Jefuits, and among the 

reft F. Hen. Henriques, and Dimas Bofquez phyfi- 

cians to the viceroy of Goa, were witneffes. The 

phyfician, who examined them with a great deal of care, 

and made diffe&ion thereof, afferts, that all the parts 

both internal and external were found perfeftly con¬ 

formable to thofe of men. See the Hijl. de la coni- 

pagnie de Jefus, P. II. T. IV. n° 276. where the re¬ 
lation is given at length. 

We have another account of a merman, near the 

great rock called Diamond, on the coaft of Martini- 

co. The perfons who faw it, gave in a precife deferip- 

tion of it before a notary. They affirmed that they 

faw it wipe its hand over its face> and even heard it 
blow its nofe. 

Another creature of the fame fpeciee was caught in 

the Baltic in the year 1531, and fent as a prefent to 

Sigifmond king of Poland, with whom it lived three 

days, and was feen by all the court. Another very 

young one was taken near Rocca de Sintra, as related 
by Damian Goes. 

The king of Portugal and the grand matter of the 

order of St James, are faid to have had a fuit at law to 

determine which party thefe monfters belong to. 

In Pontopidan’s Natural Hittory of Norway, alfo, 

WS: 
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Merns we have accounts of mermaids ; but not morerernark- 

N able or any way better attefted than the above. 

er e' MERNS, or Kincardinshire, a county of Scot¬ 

land, ftretching 27 miles in length, and 20in breadth, 

is bounded on the eaft by the German ocean, on the 

fouth by the river of North Elk, on the weft by An¬ 

gus, and on the north by the river Dee and Aber- 

deenfhire. The country is pretty plain and level, 

fruitful in corn and pafturage, producing an infinite 

number of fir-trees, befides a great number of agree¬ 

able plantations; and along the fea-coafts there arc 

many convenient creeks and harbours,—The people 

are Lowlanders, civil, hofpitable, and induftrious.— 
The name Merns is by fome derived from that of a 

valiant nobleman, who, fubduing the country, recei¬ 

ved it in reward from Kenneth II. Cambden fuppofes 

it to retain part of the ancient name of Vernicones. 

The other name is derived from Kincardin, its ancient 

capital, now an inconfiderable village. The ftocking- 

trade employs the natives from the banks of the Dee 

* to Stone-hive ; from thence to the Northelk they are 

wholly employed in weaving. 

MEROE, (anc. geog.), an ifland of Ethiopia be¬ 

yond Egypt, in the Nile; with a cognominal town, 

the metropolis of the Ethiopians. Here the lhadow 

is faid to decreafe twice a-year, viz. when the fun is 

in the 18th degree of Taurus and in the 14th of Leo, 

(Pliny). Jofephus fays, that its ancient name was 

Saba ; but changed to Meroe by Cambyfes, either af¬ 

ter his After or after his confort, who died there, 

(Strabo), All the ancients reprefent Meroe as an 

ifland, but in modern times it is a peninfula; to which 

greater credit is to be given, as more accurate than the 
ancient accounts. 

MEROPS, in ornithology, a genus belonging to 

the order of picse. The bill is crooked, flat, and 

carinated ; the tongue is jagged at the point ; and 

the feet are of the walking kind. There are fix fpecies, 

viz. 1. The apiafter, or bee-eater, has an iron-colour¬ 

ed back ; the belly and tail are of a bluifh green ; and 

the throat is yellow. It inhabits the fouth of Europe. 

2. The viridis, or Indian bee-eater, is green, with 

a black belt on the breaft 5 and the throat and tail are 

black. 3. The congener is yellowifh, with a green 

rump. It inhabits the fouth of Europe. 4. The fu- 
perciliofus is green, with a white line both above and 

below the eyes, and a yellow throat. It is found" in 

Madagafcar. 5. The cinereus is variegated with red 

and yellow, with the two longeft quill-feathers of the 
tail red. It is a native of America. 6. The cafer 

is grey, with a very long tail, • It is a native of E- 
thiopia. 

MERSE, a county of Scotland, called alfo Ber- 

».wickjbire. This laft name it derives from the town of 

Berwick, which was the head of the (hire before it fell 

into the hands of the Engli(h, and obtained the appel¬ 

lation of Mers or March, becaufe it was one of the 

borders towards England. It is walhed on the fouth 

and eaft by the river Tweed and the German Ocean, 

bounded on the weft by Tvveedale, and on the north 
by Lothian. It extends 24 miles from eaft to weft, 

and the breadth amounts to 16. The face of the 

country is rough and irregular, exhibiting hills, moors, 

and modes, with intermediate valleys, which are plea- 

Xast and fruitful. It is watered by many dreams; and 

particularly by the famous Tweed, which, rifingfrom Merfenhe, 

the fame hills that gave birth to the Clyde and Annan, 

runs with a rapid courfe thro’ Tweedale Foreft and 

Teviotdale, and after a qourfe of 50 miles difein- 

bogues itfelf into the German Ocean. Notwithftand- 

ing the length of its courfe, it is not navigable above 

Berwick, where there is a noble bridge over it, con¬ 

fiding of 15 arches : there was another at Melrofs, 

where nothing but the piers now remain. A third, of 

five arches, is maintained at Peebles; and a fourth has 

fome time ago been built at Kelfo. The (hire of Ber¬ 

wick is generally diftinguifhed into the three divifions of 

Mers, Lammermuir, and Lauderdale. The Mers is low, 

pleafant, and tolerably fruitful in corn. Lammermuir 

is a hilly country, abounding with game, and yield¬ 

ing good pafturefor (heep and black cattle. Lauder- 

dale is a traft of land lying on each fide of the river 

Lauder, agreeably varied with hill, dale, and foreft, 

producing good (lore of corn and pafturage, and gi¬ 

ving the title of earl to the family of Maitland : but 

the moft fruitful and populous parts of Berwickfhire, 

are thofe that lie along the Tweed, and on both fidea 

of the lefier rivers White Water, Black Water, and 

Eye. The feats of noblemen and gentlemen abound 

in this county. Berwick was the chief town until it 

fell into the hands of the Englifh, and was annexed 

to their monarchy in the reign of King Edward IV. 

At prefent the principal town is Duns. 

MERSENNE (Marin), in Latin Merfennus> a 

learned French author, born at Oyfe, in the province 

of Maine, anno 588. He ftudied at La Fleche at the 

fame time with Des Cartes ; with whom he contrac¬ 

ted a ftriA friendfhip, which lafted till death. He 

afterwards went to Paris, and ftudied at the Sorbonne, 

and in 1611 entered himfelf among the Minims. He 

became well (killed in Hebrew, pnilofophy, and Ma¬ 

thematics. He was of a tranquil, fincere, and enga¬ 

ging temper ; and was univerfally efteemed by perfons 

illuftrious for their birth, their dignity, and their 
learning. He taught philofophy and divinity in the 

convent of Nevers, and at length became fuperior of 

that convent; but being willing to apply himfelf to 

ftudy with more freedom, he refigned all the pofts he 

enjoyed in his order, and travelled into Germany, I- 

taly, and the Netherlands. He wrote a great num¬ 

ber of excellent works ; the principal of which are, 

1. Quajliones celeberrtmte in Geneftm. z.Harmoniconon 

libri. 3. De fonorum naturd, taufiSy & effeBibus. 

4. Cogitata phyjico-niathematica. 5. La verite des 

Sciences. 6. Les quejlions innouies. He died at Pa¬ 
ris in 1648. He had the reputation of being one 

of the beft men of his age. No perfon was more 

curious in penetrating into the fecrets of nature, 

and carrying all the arts and fciences to their ut- 

moft perfection. He was in a manner the centre of 

all the men of learning, by the mutual correfpcndence 

which he managed between them. He omitted no 

means to engage them to publilh their works; and the 

world is obliged to him for feveral excellent difcoveries, 

which, liad it not been for him, would perhaps have 
been loft. 

MERULA (George), an Italian of extraordinary 

parts and learning, born at Alexandria in the duchy 
of Milan about the year 1420. He taught youth at 

Venice and Milan for 40 years, and laboured abundant- 

b 
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Meruk ]y ;n reftoting and correfting ancient authors. He are universally very thick, fucculent, flefhy; and of 

wrote, and addrefled to Lewis Sforza, Antiquitates many various fhapes, Situations, and directions; while 

anthemiim. Vicecomitum; or “ The aft ions of the Dukes of Mi- fome are curioufly punftured, or dotted with tranfpa- 
-_lan,” in 10 books; with fome other things in the fame rent points, and fome have pellucid pimples, as already 

way. His death, in 1494, is faid not to have grieved mentioned: they afford a very agreeable variety, at all 

any body; as he lived in a {late of war with, and abu- times in the year, and merit a place in every colleftion. 

fed, almoft all his cotemporary Scholars. They are green-houfe plants, and are propagated by 

MERULA (Paul), born at Dort in Holland, a fa- cuttings of their flalks and branches, 

mous lawyer, hiftorian, and linguift, was profeffor of MESENTERY, in anatomy. See there, n° 35 

hiftory in the univerfity of Leyden after Lipfius. He MESENTERITIS, or Inflammation 0/the Mesen- 

wrote, 1. Commentaries on Ennius, t. The life of *ery. See Medicine, n° 296. 

Erafmus and Junius. 3. A cofmography. 4. A trea- MESOCOLON, in anatomy. See there, n° 355, 

tife of law; and died in 1607. c. 

MERUS, (anc. geog.), a mountain of the Hither MESOLOGARITHMS, according to Kepler, are 

India, hanging over the city NyfTa, built by Bacchus, the logarithms of the co-fines and co-tangents; the 

and fituated between the rivers Coplien and Indus, former of which were called by Lord Napier anti-logd- 

The name, denoting the thigh, gave rife to the fable rithms, and the latter differentials. 

of Bacchus being inferted into Jupiter’s thigh, and MESOPOTAMIA, the ancient name of the pro¬ 

being born twice ; becaufe in this mountain he and his vince of Diarbeck, in Turkey in Afia. It is fituated 

army are faid to have been preferved, when difeafe and between the rivers Euphrates and Tigris ; having Af- 

peftilence raged in the plains below. fyria on the eaft, Armenia on the north, Syria on the 

MERA-de-Asta, formerly a large town of An- weft, and Arabia Deferta with Babylonia on the fouth. 

dalufia, feated on the river Guadaleta, between Arcos In Scripture it is called Padan Aram. 

and Xeres de la Frontera ; but now only a large heap MESOPTERYGIUS/ in ichthyology, a term ap-> 

of ruins. Here the Arabs conquered Roderick the laft plied to fuch fifties as have only one back-fin; and that 

king of the Goths, and by that viftory became mafters fituated in the middle of the back, 

of Spain in 713. MESPILUS, the Medlar; a genus of the penta- 

MESCHED, a confiderable town of Perfia, and gynia order, belonging to the icofandria clafs of plants- 

in the province of Khoraflan ; fortified with feveral There are feven fpecies, viz. 

towers, and famous for the magnificent fepulchre of 1. The Germanica, German mefpilus, or common 

Iman Rifa, of the family of Ali, to whom the Per- medlar, rifes with a deformed tree-ftem, branching ir* 

fians pay great devotion. It is feated on a mountain regularly 15 or 20 feet high; fpear-fhaped leaves, 

near this town, in which are fine turquoife-ftones; in downy underneath; and large clofe-fitting, white flow- 

E. Long. 59. 25. N. Lat. 37. o. ers, fmgly from the fides of the branches; fucceeded by 

MESEMBRYANTHEMUM, Fig-marigold; a large roundifh brown fruit, the fize of middling apples, 

genus of the pentagynia order, belonging to the pen- which ripen in Oftober, but are not eatable till begin- 

tandria clafs of plants. There are between 40 and 50 ning to decay. The varieties are, common great Ger- 

fpecies; all African plants, from the Cape of Good man medlar—-fmallerNottingham medlar—pear-fhaped 

Hope; near 40 of which are retained in our gardens Italian medlar. This fpecies and varieties are all cuL 

for variety. Of tliefe only one is annual, and the moft tivated in the Englifh gardens for the fruit: but the 

remarkable of them all. It is called the cryjlallium, German or Dutch medlar, and the Nottingham kind, 

diamondficoides, or ice-plant. It rifes with a fhort, thick, are the moft common; and the latter of which two, 

fucculent (talk, dividing low into many trailing, very though a fmaller fruit, is rather preferable for richnefs 

fpreading, fucculent branches, befpangled all overwith and poignancy of flavour. Thefe kinds of fruit are never 

icypimples; very pellucid and glittering; oval, undu- eatable until they begin to rot; for when firm and found, 

late, alternate, papulofe or pimply, glittering leaves; they are of a Angularly auftere difagreeable tafte; yet 

and from the Tides of the branches, numerous, almoft having lain fome time after being gathered, till they 

clofe fitting, white flowers, tinged with red or crimfon; begin to aflume a ftate of decay and become foft, they 

fucceeded by plenty of feed in autumn. This fingu- acquire a delicious flavour, extremely agreeable to 

lar and curious plant, being clofely covered with large many, though to others altogether unpalatable, 

pellucid pimples, full of moifture ftiining brilliantly All the forts ripen in the latter end of Oftober, or 

like diamonds, is in great efteem. It is a very tender beginning of November; when being gathered, fome 

plant while young ; and is raifed annually from feed ftiould be laid in moift bran, in feveral layers, to for- 

by means of hot-beds. In June it will endure the open ward their decay; others on draw in the fruitery: thofe 

air till Oftober, when it perifhes; but if placed in a in the bran will begin to be ready for life in about a 

hot-houfe in autumn, it will often live all winter. It fortnight, and thofe laid on draw will come gradually 

is commonly planted in pots for the conveniency of re- forward in fuccefiion. 

moving from place to place; but if “planted in the full 2. The arbutifolia, arbutus-leaved mefpilus, hath a 
ground, it grows confiderably ftronger, even to luxu- fhrubby Item, branching ereftly five or fix feet high j 

riance : however, when confined in pots, it flowers lanceolate, crenated, alternate leaves, downy under- 

more abundantly. neath ; and from the fides and ends of the branches. 

The other fpecies are moftly durable in ftem and fo- fmall white flowers in chillers ; fucceeded by fmall, 

liage. Some are Ihrubby; others pendulous, with roundifh, purple fruit, like haws, 

loofe draggling ftems, and branches inclining to the 3. The amelanchier, or ftirubby medlar, with black 

ground; while others have no ftalks at all: their leaves fruit, rifes with feveral fhrubby, llender, hairy ftems, 
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Mefpilus, branching moderately about four feet high, having 

' purplifh branches; oval, ferrated leaves, downy under¬ 

neath ; and fmall white flowers, in clutters at the ends 

of the branches; fucceeded by fmall black fruit. 

4. The chamae-mefpilus, or dwarf medlar, commonly 

called baftard quince, hath a fhrubby, {lender, fmooth 

Item, branching weakly four or five feet high, having 

purplifh branches; oval, ferrated, fmooth leaves, on 

long foot-ftalks; and from the axillas, purple flowers, 

colleded into round heads, with narrow, purplifh, de¬ 

ciduous bradeae; fucceeded by fmall red fruit. 

5. The cotoneafter, commonly called dwarf quince, 

rifes with a fhrubby, fmooth ftem, branching fonr or 

five feet high, the branches (lender and reddifh ; oval 

entire leaves on fhort foot-ftalks; and from the axillas, 

fmall clofe-fitting purple flowers, two or three toge¬ 

ther; fucceeded by fmall, roundifh, bright-red fruit. 
6. The Canadenfis, Canada fnowy mefpilus, hath a 

fhrubby, fmooth ftem, branching four or five feet high, 

with fmooth, purplifh branches ; oval-oblong, ferra¬ 

ted, fmooth leaves, on long footftalks ; and all the 

branches terminated by clutters of fnowy-white flowers; 

fucceeded by {mail, purplifh fruit, like haws. 
3. The pyracantha, or ever-green thorn, rifes with 

a fhrubby, fpinous ftem, branching diffufely 12 or 14 

feet high, the branches (lender and flexible, with a 
dark-greenifh bark, armed with long fharp fpines ; 

fpear-fhaped-oval, crenated, ever-green leaves; and all 

the fhoots terminated by numerous clufters of whitifh 
flowers ; fucceeded by large bunches of beautiful red 

berries, remaining all winter, and exhibiting a very or¬ 
namental appearance. 

All thefe feven fpecies of mefpilus are of the tree 

and fhrub kind ; the firft fix forts are deciduous, the 

feventh an ever-green : the leaves are univerfally Ample; 

thofe of the mefpilus Germanica very large, the others 
moftlyof moderate fize, and which in moft of the forts 

grow upon fhort foot-ftalks. They all flower abun¬ 

dantly every fummer, the flowers univerfally hermaphro¬ 

dite, and confifting each of five large roundifh petals, 

20 ftamina, and five ftyles. They are all very hardy, 

and fucceed in any common foil and fituation, and their 

propagation and culture is very eafy. 

The firft fort and varieties are cultivated as fruit- 

trees, principally as ftandards, fometimes alfo as efpa- 

liers for variety. The other fpecies are very proper 

furniture for any ornamental plantation, where they 

■will make an agreeable variety with their different fo¬ 

liage; and their flowers make a fine appearance, as alfo 
their fruit in autumn and winter, which, if not devour¬ 

ed by birds, remain long on the branches, and afford a 

fine variety in thofe feafons. The pyracantha, being 
rather of flexible growth, is mod commonly trained 

againft walls or the fronts of houfes, both for the fup- 

port of its flexible branches, and that it may exhibit 
its berries more ornamentally. 

When it is defigned to have any of the common 
medlars as fruit-trees, they may be trained either as 

dwarfs, for dwarf ftandards, or for efpaliers, or trained 

as half or full ftandards ; and managed in either of 

thofe modes of training nearly as other fruit-trees, par¬ 

ticularly the apple and pear ; and are raifed either by 
feed, by grafting, or by budding, but either of the two 

latter methods are the moft certain for continuing the 

forts without variation: obferving,,after fhortening their 

firft fhoots from the graft or bud, where it (hall feem 

neceffary to force out a proper fupply of wood to form 

a head, to train the branches afterwards principally at_ 

full length, and let the ftandards branch out in their 

own way. 
MESS, in a military fenfe, implies a number of fol- 

diers, who, by laying away a certain proportion of their 

pay towards provifions, mefs together: fix or eight is 

generally the number of each mefs. Experience proves, 

that nothing contributes more to the health of a fol- 

dier, than a regular and well-chofen diet, and his be¬ 

ing obliged every day to boil the pot: it correds drun- 

kennefs, and in a great meafure prevents gaming, and 
thereby defertion. 

MESSANA, (anc. geog.), the firft town of Sicily 

on eroding over from Italy, fituate on the ftrait now 

called the Faro, (Italicus). Anciently called Zancle, 

according to Diodorus Siculus, from king Zanclus; 

or, according to others, from the Sicilian term Zan- 

clon, denoting a fickle, alluding to the curvity of the 

coaft: a name appropriated by the poets; and hence 

Zanclai, the people, (Herodotus, Paufanias). The 

other name Meffana is from the Mejfenii of Pelopon- 

nefus, (Strabo). Thucydides aferibes its origin to 

Anaxilas the Mcffeuian, tyrant of Rhegium, who re¬ 

ceived all comers, calling the town after the name of 

his country. The Greeks always call it Mejfene; the 

Romans Meffana conftantly, to diftinguifh it from 

Meffene of Peloponnefus. Now Messina. 
MESSENA, or Messene, an inland town, and 

the capital of Meffenia, a country of Peloponnefus; 

erroneoufly placed by Ptolemy on the coaft. It was 

built by Epanainondas, who recalled all the Meffenian 

exiles, and gave the town the name of Meffene. A place 

vying in point of ftrength and fituation with Corinth, 

according to Strabo; and therefore Demetrius Pharius 

advifed Philip, father of Perfeus, that if he wanted to 

have Peloponnefus in his power, he fhould make him- 

felf matter of thefe two towns, as thus he would have 

the ox by both horns. 

MESSENIA, a country in the fouth of Pelopon¬ 

nefus, moftly maritime, fituate between Elea to the 
weft, and Laconica to the eaft. Anciently a part of 

Laconica under Meuelaus, and called Meffene by Ho¬ 

mer ; interpreted by the fcholiaft, Meffencea Regia. 

Mejfenii, the people, reduced to a ttate of flavery 

and fubjedion by the Spartans; Meffetiius, the epi¬ 

thet. 
This country is famous in hiftory, on account of 

the refiftance made by the Meffenians againft the 
Spartans, and the exploits of their hero Ariftomenes. 

The firft hoftilities commenced about the year 652 

B. C. on what occafion is uncertain. Though the 

Meffenians were inferior in the knowledge of the art 

of war to the Spartans; yet, by keeping for fome 

time on the defenfive, they improved fo much, 

that in three years time they found themfelves in a 

capacity of giving battle to their enemies in the open 

field; nor did they appear to be in any degree infe¬ 

rior either in courage or condud: the war was there¬ 

fore protraded, with various fuccefs, on both fides. 

At laft, both confulted the oracle at Delphi; and re¬ 

ceived for anfwer, “ that whoever fhould firft dedicate 

100 tripods in the temple of Jupiter at Ithome, a 

ftrong-hold of the MeiTenians, fhould be matters of 

Mefs 

Meffenia. 
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Mcflenia. the country/* The inhabitants of Meffenia, on hear- 

ing this, having no nioney-to make the tripods of 

brafs, fell to cutting them out in wood; but before 

this could be accomplifhed, a Spartan having got into 

the city by ftratagem, dedicated loo little tripods of 
clay: which threw the Meffenians into fuch defpair, 

that they at laft fubmitted to the Spartans. 

The new fubjefts of Sparta were treated with the 

utmoft barbarity by thefe cryel tyrants; fo that in 

685 B. C. a new war commenced under Ariftomenes, 
a man of unconquerable valour, and enthufiaftically 

fond of liberty. He perceived that the Argives and 

Arcadians, who were called the allies of the Lacedae¬ 

monians, adhered to them only through fear of their 

power; but that in reality they hated them, and wifhed 

to revenge the injuries they had done them. To 

thefe Ariftomenes applied; and receiving an anfwer 

conformable to his wilhes, he engaged his countrymen 

unanimoufty to take up arms. About a year after 

the revolt began, and before either party had received 

any auxiliaries, the Spartans and Meffenians met at a 

village called Dene, where an obftinate engagement 

enfued. Ariftomenes was conceived to have performed 

more than mortal atchievements: in gratitude there¬ 

fore, refpeft being alfo had to his royal defcent, his 

countrymen unanimonfly faluted him king; which title 

he modeftly waved, alleging, that he took up arms to 

fet them free, and not to make himfelf great: he con- 

fented, however, to accept the title of general, with a 

power of doing whatfoever he thought requifrte for 

the fervice of the public. Knowing well the foper- 

ftition of the age in which he lived, he refolved to in¬ 

timidate the Spartans, by fhowing them what he was 

fure they would take for an ill omen. Difguifing 

himfelf therefore, he went privately to the city, where, 

in the night, he hung up a fhield on the wall of the 

temple of Minerva, with this infcription: Ariftomenes 

dedicates this, out of the fpoils of the Spartans, to the 
goddefs. It was eafily perceived that this war would 

be both long and bloody; the Lacedaemonians there¬ 

fore fent deputies to Delphi, to inquire of the oracle 

concerning its event: the anfwer they received was. 

That it behoved the Spartans to feek a leader from 

Athens. The Athenians, naturally envious of the 

Spartans, granted their requeft indeed, but in fuch a 

manner as manifefted their fpite; for they fent them 

for a general Tyrtaeus, a fchoolmafter and poet, lame 

of one foot, and who was fufpefted to be a little 

out of his wits. But here their fkill failed them; for 

this captain, notwithftanding his defpicable appear¬ 

ance, proved of great confequence to Sparta, teaching 

them how to ufe good, and how to bear up under evil 

fortune. 

In the mean time, Ariftomenes had drawn together 

a mighty army, the Eleans, Argives, Sicyonians, and 
Arcadians, having fent troops to his afliftance; the 

Spartans in this, as in the former war, having no ally 

but Corinth. The SpaTtan kings, according to the 

cuftom of their city, no fooner took the field, than, 

notwithftanding their inferiority in number, they of¬ 

fered the enemy battle, which Ariftomenes readily ac¬ 

cepted.—It was long, obftinate, and bloody; but in 

the end the Melfenians were victorious, and the Lace- 

’ daemonians put to flight, with a great flaughter. It 

is fcarce to be conceived how much the Spartans were 

ftruck with this defeat: they grew weary of the war, Meffenia, 

diffatisfied with their kings, diffident of their own ““ 

p6wer, and, in a word, funk into a ftate of general 

uneafinefs and want of fpirit. It was now that the 

Athenian general convinced them, that he was ca¬ 

pable of fulfilling all the promifes of the oracle; he 

encouraged them by his poems, direfted them by his 

counfels, and recruited their broken armies w ith eho- 

fen men from among the Helotes. Ariftomenes, on 

the other hand, afted with no lefs prudence and vi¬ 

gour. He thought it not enough to reftore the repu¬ 

tation of the Meffenians, if he did not alfo reftore 

their wealth and power: he therefore taught them to 

aft offenfively againft their enemies j and, entering 

the territories of Sparta, he took and plundered Pharae, 

a confiderable borough in Laconia, putting all fuch as 

made any refiftance to the fword, carrying off at the 

fame time an immenfe booty. This, however, was 

an injury which the Spartans could not brook with 

patience; they therefore fent immediately a body of 

forces to overtake the Meffenians, which accordingly 

they did: but Ariftomenes routed thefe purfuers, and 

continued to make a mighty flaughter of them, till 

fuch time as he was difabled by having a fpear thru ft: 

in his fide, which occafioned his being carried out of 

the battle. His cure, which took up fome time, be¬ 

ing finifhed, he refolved to carry the war even to the 

gates of Sparta; and to that purpofe raifed a very 
great army: but, whether he found his defign im- 

prafticable, or was really diverted by fome dream, he 

gave out, that Caftor and Pollux, with their fifter 

Helena, had appeared to him, and commanded him to 

defift. A fhort time after this retreat, going with a 

fmall party to make an incurfion, and attempting to 

take prifoners fome women who were celebrating re¬ 

ligious rites near Egila, a village in Laconia, thofe 

zealous matrons fell upon him and his foldiers with 

fuch fury, that they put them to flight, and took hint 

prifoner: however, he foon afterwards made his efcape, 

and rejoined his forces. In the third year of the war, 

the Spartans, with a great force, entered Meffenia, 

whither Ariftocrates king of Arcadia was come, with 

a great body of troops, to the afliftance of his allies: 

Ariftomenes therefore made no difficulty of fighting 

when the Spartans approached 5 but they entering 

privately into a negociation with Ariftocrates, en¬ 

gaged him with bribes and promifes to betray his 

confederates. When the battle began, the deceitful 

Arcadian reprefented to the forces under his com¬ 

mand, the mighty danger they were in, aHd the great 

difficulty there would be of retreating into their own 

country, in cafe the battle fhould be loft: he then 

pretended, that the facrifices were ominous; and, 

having terrified his Arcadians into the difpofition of 

mind fitted to ferve his purpofe, he not only drew 

them off from both w’ings, blit, in his flight, forced 

through the Meffeniau ranks, and put them too in 

confufion. Ariftomenes and his troops, however, drew 

themfelves into clofe order, that they might defend 

themfelves the belt they could: and indeed they had 

need of all their valour and fkill; for the Lacedaemo¬ 

nians, who expefted this event, immediately attacked 

and furrounded them on all fides. Fortune was, on 

this occafion, too powerful either for the courage or 

the conduft of the Meffenians; fo that, uotwithftand- 
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Meffenia. Jng their utmofl efforts, moft of their army were cut 

to pieces, and, amongft them, the chief of their no¬ 

bility. Ariftomenes, with the poor remains of his 

(hattered forres, retired as well as he could; and, per¬ 

ceiving that it was now impofiible to maintain the war 

againft the Lacedaemonians upon equal terms, he ex¬ 

horted his countrymen to fortify mount Era, and to 

make the beft difpofitions pofiible for a long defence. 

He likewife placed garrifons in Pylus and Methone 

on the fea-coafts; and to tliefe three places he ga¬ 

thered all the inhabitants, leaving the reft of Meffenia 

to the mercy of the Spartans. They, on the other 

hand, looked on the war as now in a manner finifhed; 

for which reafon they divided the lands among their 

citizens, and caufed them to be carefully cultivated, 

while they befieged Era. But Ariflomeiies quickly 

convinced them that the war was far from being over : 

he chofe out of all the Meffenians 300 men, with 

whom he ravaged all the adjacent country; carried off 

a prodigious booty; and, when Meffenia could no 

longer fupply the wants of his garrifon, penetrated 

into Laconia, and bore away corn, wine, cattle, and 

whatever elfe was neceffary to the fubfiftence of his 

countrymen fhut up in Era: fo that at laft the Spar¬ 

tans were conftrained to iffue a proclamation, forbid¬ 

ding the cultivation, not only of the Meffenian terri¬ 

tory in their hands, but alfo of Laconia in its vici¬ 

nity; whereby they diftreffed themfelves more than 

their enemies, inducing at laft a famine in Sparta it- 

felf, which brought with it its ufual attendant, fedi- 

tion. Here again all things had gone wrong, if the 

wifdom of the poet Tyrtaeus had not fupported the 

Spartan courage; nor was it without much difficulty 

that he influenced them to continue the blockade of 

Era, and to maintain a flying camp for the fecurityof 

the country. 

Ariftomenes, in fpite of all thefe precautions, com¬ 

mitted terrible depredations with his finall corps of 

300 men. Amongft other places which lie plundered,* 

the city of Amyclse was one; from whence he carried 

not only a great quantity of riches, but alfo many 

carriages laden with provifions. The king3 of Sparta 

lying with their troops in its neighbourhood, as foon 

as they heard of this expedition, marched after Arifto¬ 

menes with the utmoft diligence; and, as the Meffe- 

nians were incumbered with their booty, came up with 

them before he could reach Era. In this fituation of 

things, Ariftomenes, prompted rather by defpair than 

prudence, difpofed his troops in order of battle; and, 

notwithftanding they were fo few, made a long and 

vigorous refiftance againft the whole Lacedaemonian 
army. At length, however, numbers prevailed: the 

greateft part of the Meffenians were flain on the fpot; 

and Ariftomenes, with about 50 of his men who fur- 

vived the flaughter, were taken prifoners; that chief 

having received fo many wounds, that he was fenfelefs 

when they carried him away. The Lacedaemonians 

expreffed the loudeft joy at the fight of this illullrious 

captive; who, for fo many years, by his fingle abilities, 

had enabled his exhaufted country todefend itfelf againft 

the whole force of Sparta. When he was recovered of 

his wounds, they decreed him and all hisfellow-prifoners 
to be thrown together into a deep cavern, which was 

the common punifliment of the loweft kind of offenders. 

This judgment was executed with the utmoft feverity, 

excepting that Ariftomenes had leave to put on his Meffenia. 

armour. Three days he continued in this difmal 
place, lying upon, and covered over with, dead bodies. 

The third day, he was almoft famifhed through want 

of food, and almoft poifoned with the ftench of cor¬ 

rupted carcafes, when he heard a fox gnawing a body 

near him. Upon this he uncovered his face, and per¬ 

ceiving the fox juft by him, he with one hand feized 

one of its hind-legs, and with the other defended his 

face, by catching hold of its jaw when it attempted 

to bite him. Following as well as he could his drag¬ 

gling guide, the fox at laft thruft his head into a little 
hole; and Ariftomenes then letting go his leg, he 

foon forced his way through, and opened a paffage to 

the welcome rays of light, from which the noble 

Meffenian had been fo long debarred. Feeble as he 

was, Ariftomenes wrought himfelf an outlet with his 

nails; and travelling by night with all the expedition 
he could, at length arrived fafe at Era, to the great 

joy and amazement of his countrymen. When this 

news was firft blazed abroad, the Spartans would have 

had it pafs for a fiction : but Ariftomenes foon put 

the truth of it out of douDt, by falling on the polls of 

the Corinthians, who, as allies of the Spartans, had a 

confiderable body of troops before Era. Moft of 

their officers, with a multitude of private men, he 

flew; pillaged their camp; and, in Ihort, did fo much 

mifchief, tnat the Spartans, under the pretence of an 

approaching feftival, agreed to a ceffation of arms for 

40 days, that they might have time to bury their 
dead. On this occafion, Ariftomenes for the fecond 

time celebrated the hecatomphonia, or the facrifice ap¬ 

pointed for thofe who had killed 100 of the enemy 

with their own hands. He bad performed the fame 

before and after his fecond battle ; and he lived to do 

it a third time: which mull appear wonderful to the 

reader, when he is informed, that, notwithftanding this 

truce, certain Cretan archers in the fervice of the Spar¬ 

tans, feized Ariftomenes as he was walking without 

the walls, and carried him away a pvifoner. There 

were nine of them in all; two of them immediately 

flew with the news to Sparta, and feven remained to 

guard their prize, whom they bound, and conducted 

to a lone cottage inhabited only by a widow and her 

daughter. It fo fell out, that the young woman dreamt 

the night before, that (lie faw a lion without claws, 

bound, and dragged along by wolves ; and that (he 

having loofed his bonds, and given him claws, he im¬ 

mediately tore the wolves to pieces. As foon as Ari¬ 
ftomenes came into the cottage, and her mother, who 

knew him, had told her who he was, (he inftantly con¬ 

cluded that her dream was fulfilled; and therefore plied 

the Cretans with drink, and, when they were afleep, 

took a poniard from one of them, cut the thongs with 

which Ariftomenes was bound, and then put it into his 

hands. He prefently' verified her vifion, by putting 

all his guards to death; and then carried her and her 

mother to Era, where, as a reward for her fervice, 

he married the young woman to his fon Gorgus, then 
about 18 years of age. 

When Era had held out near eleven years, it fell 

into the hands of Sparta by an accident: the fervant 

of one Empiramus, a Spartan commander, driving 

his matter’s cattle to drink at the river Neda, met 

frequently with the wife of a Meffenian, whom he 
engaged 
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Meffenia. engageeHn an amour. This woman gave him notice, 

~ that her hufband’s houfe was without the wall; fo 

that he could come to it without danger, when the 

good man was abroad; and (he likewife gave him in¬ 
telligence when her h 11 (hand was upon duty in the 

garrifon. The Spartan failed not to come at the time 

appointed; but they had not been long in bed before 

the huihand returned, which put the houfe into great 

confufion : the woman, however, fecured her gallant; 

and then let in her hufband, whom fhe received, in 

appearance, with great joy, inquiring again and again 

by what excefs of good fortune (he was bleffed with 

his return. The innocent Meffenian told her, that 

Ariftomenes being detained in his bed by a wound,, 

the foldiers, knowing that ’ he could not walk the 

rounds, had a grant to retire to their houfes, to avoid 

the inclemency of the feafon. The Spartan no fooner 

heard this, than he crept foftly out of doors, and 

haftened away to carry the news to his mailer. It To 

happened, that the kings were at this time abfent from 

the camp, and Empiranus had the chief command 

of the army. As foon as he received this information, 

he ordered his army to begin its march, though it 

rained exceflively, and there was no moon-light. The 
fellow guided them to the ford, and managed matters 

fo well that they feized all the Meffenian polls : yet, 

after all, they were afraid to engage ; darknefs, an 

high wind, heavy rain, together with the dread of 
Ariftomenes, keeping them quiet in the places they 

had feized. As foon as it was light, the attack be¬ 

gan ; and Era had been quickly taken, if only the 

men had defended it ; but the women fought with 

fuch fury, and, by their mingling in the fray, brought 

Inch an acceffion of numbers, as made the event doubt¬ 

ful. Three days and two nights this defperate en¬ 

gagement lafted i at laft, all hopes of preserving the 

city being loft, Ariftomenes drew off his wearied 

troops. Early the fourth morning, he difpofed the 

women and children in the centre, the Meffenian youth 

in the front and rear, the lefs able men in the main 

body: himfelf commanded the van ; the rear-guard 

was brought up by Gorgus and Manticlus, the for¬ 

mer the fon of Ariftomenes, the latter of Theocles, a 

Meffenian of great merit, who fell with much glory 

in this attack, fighting valiantly in the caufe of his 

country. When all things were ready, Ariftomenes 
caufed the laft barrier to Be thrown open; and, bran- 

diihing his fpear, marched direftly towards the Spar¬ 

tan troops, in order to force a paffage. Empiramus, 

perceiving his intent, ordered his men to open to the 

right and left, and fairly gave them a paffage; fo that 

Ariftomenes marched off in triumph, as it were, to 

Arcadia. 

The Arcadians, when they heard that Era was 

taken, were very defirous of fuccouring their old con¬ 

federates in this deep diftrefs: they therefore in- 

treated their king Ariftocrates to lead them into 

Meffenia. But he, corrupted by the Lacedaemonians, 

perfuaded them that -it was too late ; that the Meffe- 

nians were all cut off; and that fuch a ftep would only 

expofe them to the fury of the conquerors. When 

the thing appeared to be otherwife, and it was known 

that Ariftomenes was on the frontiers of Arcadia, 

they went in crowds to carry him provifions, and to 

ieftify their readinefs to afford him and thofe under 

his command all the affiftance in their power. Ari- Meffenia, 

ftomenes defired to be heard before a general affembly; Mefl*ngei'-S«- 

which being accoidingly convoked, he there opened ' 

one of the boldeft and beft-laid fchemes recorded in 

hiftory: he faid, that he had yet 500 undaunted 

foldiers, who, at his command, would undertake any 

thing ; that it was very probable moft of the Spar¬ 

tans were employed in pillaging Era, and that there¬ 

fore he determined to march and furprife Sparta ; 

which appeared fo fenfible, that all the affembly loud¬ 

ly fcommended his great capacity and unftiaken cour¬ 

age. Ariftocrates, however, took care to betray 

him ; having, by various pretences, retarded the exe¬ 

cution of the projedl. The Arcadians, who began to 

fufpeft him, waited for and furprifed the meffengers 

as they came back. They took the letters from him, 

and read them openly in the affembly. The purport 

of them was, that they acknowleged his great kind- 

nefs both now and in the battle ; and promifed, that 

the Lacedaemonians would be grateful. As foon as 

the letters were read, the Arcadians fell to ftoning 

their king, frequently calling upon the Meffenians to 

afiift them ; which, however, they did not, waiting 

for Ariftomenes’s orders ; who, far from triumphing 

in this fpeftacle, flood ftill, with his eyes fixed oiv 

the ground, which he wet with his tears, his foul 

pierced with forrow to fee a crowned head fo ftiame- 
fnlly and fo defervedly put to death, The Arcadians 

afterwards exefled a monument over him, with an in- 

fcription to perpetuate his infamy. As for the Mef¬ 

fenians under the command of Gorgus and Manticlus, 

they paffed over into Sicily; where they founded the 

city of Meffene, one of the moft famous in the illand. 

Ariftomenes remained, however, in Greece; where 

he married all his daughters, except the youngeft, to 

perfon3 of great rank. A prince of Rhodes, inquiring 

of the oracle at Delphi whom he fhould efpoufe, that 

his fubje&s might be happy under his posterity, was 

diredled to marry the daughter of the moft worthy of 

the Greeks; which aufwer was immediately under- 

ftood to point at the virgin daughter of Ariftomenes. 

Her therefore he demanded, and received; Ariftome¬ 

nes accompanying him back to his dominions, where 

he formed a fcheme of uniting the Lydians and Medes- 

againft the Spartans, refolving, with this view, to go 

into Media, and to the court of Sardis : but while he 
meditated thefe great things, death furprifed him, 

and thereby freed Lacedaemon from the moft for¬ 

midable enemy fhe ever had. 

MESSENGERS, are certain officers chiefly em¬ 

ployed under the direction of the fecretaries of fiate, 

and always in readinefs to be fent with all kinds of 

difpatches foreign and domeftic. They alfo, by virtue 

of the fecretaries warrants, take up perfons for high 

treafon, or oth^r offences again ft the ftate. Tne 

prifoners they apprehend are- ufually kept at their own 

houfes, for each of which they are allowed 6s. 8d. per 

day, by the government : and when they are fent 

abroad, they have a ftated allowance for their journey, 

viz. 30I. for going to Paris, Edinburgh, or Dublin 

25 1. for going to Holland, and to other places in the 

fame proportion; part of which money is advanced, 

for the expence of their journey. Their Handing 

falary is 451. p&r annum; and their pofts, if purchafed* 

are efteemed worth 300I. The meffengers wait 2.0, 
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Mcflingfrs, at a time, monthly, and are diftributed as follows, 

TVleffiah. vjz> four at court, five at one fecretary’s office, five at 

another, two at the third for North Britain, three at 

the council-office, and one at the lord chamberlain’s 

of the houfehold. 
Messengers, in Scotland. See Law, n° clviii. 16. 

Messengers of the Exchequer, are four officers who 
attend the exchequer, in the nature of purfuivants, 

end carry the lord treafurer’s letters, precepts, &c. 

Messenger of the Prefs, a perfon who, by order 

of the court, fearches printing-houfes, bookfellers 

ffiops, &c. in order to difcover the printers or pu- 

blilhers of feditious books, pamphlets, &c. 

MESSIAH, a word fignifyingone anointed, or in- 
ftalled into an office by undiion. It was ufual among 

the Jews to anoint kings, high-priefts, and fometimes 

prophets, at the defignation or inftallment of them, 
to fignify emblematically the mental qualifications ne- 

ceffary for difcharging thefe offices. Saul, David, 

Solomon, and Joafh, kings of Judah, received the 

royal undiion. Aaron and his fons received the fa- 

cerdotal, and Eliftia the difciple of Elijah received the 

prophetic, ur.dlion.—The name Messiah, Anointed, 

or Chrif (xpiroj), was given to the kings and high- 

priefts of the Jews. The patriarchs and prophets 

are alfo called by the name of Mefliahs or the LorcPj 

anointed. See 1 Sam. xii. 3, 5. 1 Chron. xvi. 22. 
Pf. cv. 15. 

But this name Messiah was principally and by 
way of eminence given by the Jews to their exped- 

ed great Deliverer, whofe coming they’ftill vainly 
wait; and is a name the Chriftians apply to Jesus 

Chrijl, in whom the prophecies relating to the Mef- 

fiah were accompliflied. The fum of thefe prophecies 
is, That there ftiould be a glorious perfon, named 

Mejfah, defcended from Abraham, Ifaac, and Jacob, 
who ftiould be horn at Bethlehem, of a virgin of the 

family of David, then in its decline, before the Jews 

ceafed to be a people, while the fecond temple was 
Handing, and about 500 years after Ezra’s time; 

who, though appearing in mean circumftances, ftiould 

be introduced by a remarkable forerunner, whofe 

bufinefs it ftiould be to awaken the attention and ex- 
pedation of the people. That this illuftrious perfon 

called Mejfiah, ftiould himfelf be eminent for the piety, 

wifdom, and benevolence of his charader, and the 

miraculous works he ftiould perform: yet that, not- 

METAL 

ETALLURGY, according to Boerhaave, com¬ 

prehends the whole art of working metals, from 
the glebe or ore, to the utenfil; in which fenfe, effay- 

ing, fmelting, refining, parting, fmithery, gilding, 

&c. are only branches of metallurgy. But, in the 
prefent work, Gilding, Parting, Purifying, Refining, 

Smithery, See. are treated under their proper names. 

With others, therefore, we have chofen to reftrain 

Metallurgy to thofe operations required to feparate 

metals from their ores for the ufes of life. Thefe opera¬ 
tions are of two kinds: the fmaller, or Eflaying; and 

the larger, or Smelting. But a particular deferip- 

withftandirfg all this, he ftiould be rejeded and put to ^ffoage 
death by the Jews; but ftiould afterwards be raifed || 

from the dead, and exalted to a glorious throne, on Metals, 

which he ftiould through all generations continue to ~ 

rule, at the fame time making intercefiion for finners. 

That great calamities ftiould for the prefent be brought 

on the Jews for rejeding him : whereas the kingdom 

of God ftiould by his means be ereded among the 
Gentiles, and difperfe ftfelf even unto the ends of the 

earth; wherever it came, deftroying idolatry, and 

eftablilhing true religion and righteoufnefs. In a 

word, That this glorious Perfon ftiould be regarded by 

all who believed in him, as a divine teacher, an 

atoning facrifice, and a royal governor: by means of 

whom God would make a covenant with his people, 

very different from that made with Ifrael of old ; in 

confequence of which they ftiould be reftored to, and 

eftablifhed in, the divine favour, and fixed in a ftate 

of perpetual happinefs. See Jesus Chrift, and Chri¬ 

stianity. 
MESSUAGE, Messuagium, in law, a dwelling- 

houfe, with fome land adjoining affigned for its ufe. 

By the name of mejfuage may a garden, ftiop, mill, 

cottage, chamber, cellar, or the like, pafs.—In Scot¬ 
land, mejfuage denotes what is called in England the 

manor-houfe; viz. the principal dwelling-houfe within 

any barony. 

METACARPUS, in anatomy. See there, n054* 

METALEPSIS. See Oratory, n° 59. 

- METALLIZATION, the natural procefs by 
which metals are formed in the bowels of the earth. 
See Metallurgy, fed. i. 

METALS. See Metallurgy ; and Chemistry, 

n° 43* I4°>< l92> 236, 278, 332, 348. 
Metal, in heraldry. There are two metals ufed 

in heraldry, by way of colours, viz. gold and filver, 

in blazon called or and argent. 

In the common painting of arms thefe metals are 

reprefented by white and yellow, which are the natu¬ 

ral colours of thofe metals. In engraving, gold is 

expreffed by dotting the coat, &c. all over; and fil¬ 
ver, by leaving it quite blank. 

It is a general rule in heraldry, neveir to place me¬ 

tal upon metal, nor colour upon colour : fo that if the 

field be of one of the metals, the bearing muft be of 

fome colour ; and if the field be of any colour, the 

bearing muft be of one of the metals. 

L U R G Y. 

tion of the ores themfelves feemed likewife neceffary 

to be given ; and to this place, too, we have refer¬ 

red a general account of metals, metallization, mines, 

and ores, as a proper introdudion to the fubjed. 

Hence the following divifion into three parts. The 
firft treating, 1. Of metals and metallization. 2. Of 

mines and ore3 in general. 3. Of the pyrites. 4. Of 

the eflaying of ores in general. The fecond. Of the par¬ 
ticular ores, and the methods of eflaying them. The 

third. Of fmelting of ores, or the methods of ex- 

trading metals from large quantities of ores for the 

purpoka of commerce or manufadure. 

’PART 
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PART I. 

Sect. I. Of Metals and Metallization. 

UNDER the general name metal, we comprehend 

here not only the metals properly fo called, but 

alfo the femimetals, or all matters which have the ef- 
fcntial metallic properties, which we (hall here recount. 

Thus the word metal and metallic fubftance will be fy- 

nonimous in this article. 

Metallic fubdances form a clafs of bodies, not very 

numerous, of very great importance in chemiftry, me¬ 

dicine, arts, and the ordinary affairs of life. Thefe 

fubdances have very peculiar properties, by which they 

differ from all other bodies. 

The natural bodies from which metals differ the leaf! 

are, earthy and pyritous matters, on account of their 

folidity and denfity. Metals and (tones are, neverthe- 

lefs, very different; the heavieft Hones which are un- 

metallic being much lighter than the lighted metals. 

A cubic foot of marble weighs 252 pounds ; and an 

equal bulk of tin, the lighted of metals, weighs 516 

pounds. The difference is much greater when the 

weight of fuch a done is compared with that of gold, 

a cubic foot of which is 1326 pounds. 

Opacity is another quality which metals pofTefserry- 

nently, the opacity of metals being much greater than 

that of any unmetallic fubftance. 

This great opacity of metals is a confequence of their 
denfity; and thefe two properties produce a third, pe¬ 

culiar alfo to metals, namely, a capacity of refleding 

much more light than any other body: hence metals 

whofe furfaces are polifhed, form mirrors reprefenting 

the images of bodies more clearly than any other 
matter. Thus looking-glades produce their reflexion 

merely by the filvering, which is a covering of 

metal upon their furfaces. To this reflective proper¬ 

ty metals owe their peculiar ludre, called the metallic 

luftre. 
Although the feveral metallic fubdances differ con- 

fiderably in hardnefs and fufibility, we may fay in ge¬ 

neral, that they are lefs turd and lefs fufible than pure 

earths. 
Metals cannot unite with any earthy fubdance, not 

even with their own earths, when thefe are deprived 

of their metallic date: hence, when they are melted, 

they naturally run into globes, as much as the abfo- 

lute gravity of their mafs, and their predure upon the 

containing vedels, will allow. Accordingly, the fur- 

face of a metal in fufion is always convex. A metal in 

that date always endeavours to acquire a fpherical form, 

which it does more perfedl'y as the mafs is lefs. This 

effed is very fenfible in quickfilver, which is nothing 

but a metal habitually fluid or fufed. A mafs of feve¬ 

ral pounds of mercury, contained in a (hallow wide- 

monthed vedd, is fo fpread out, that its upper furface 

is almoft flat, and the convexity is not very fenfible 

but at its circumference: on the contrary, if we put 

very fmall mades of mercury into the fame vedd, as, 

for inftance, mades weighing a grain each, they be¬ 

come fo round as to feem perfed globes. This effed 
is partly occafioned by the inaptitude of metals to unite 

with the vedels containing them when in fufion, by 

which quality the whole affinity which fubfifts betwixt 

the integrant parts of thefe metals is capable of ading; 

and partly alfo by this affinity, which difpofes the in¬ 

tegrant parts to come as near to each other as they 

can, and eonfeqnently to form a fphere. 

This property is not peculiar to melted metals, but 

to all fluids, when contiguous to bodies folid or fluid, 

with which they have no tendency to unite. Thus, 

for indance, mades of water upon oily bodies, or oily 

mades upon bodies moidened with water, adume al¬ 

ways a form fo much nearer to the fpherical as they 

are fmaller. Even a large drop of oil poured upon a 

watery liquor, fo that it fhall be furrounded with this 

liquor, becomes a perfed fphere. 

All metals are in general foluble by all acids; but 

often thefe folutions require particular treatment and 
circumftatices, which are mentioned under Chemistry, 

fed. iv. With acids, they form a kind of neutral 

falts, which have all more or lefs canfticity. The af¬ 

finity of metals is lefs than of abforbent earths and al¬ 

kaline falts to acids ; and therefore any metal may be 

feparated from any acid by thefe earthy and faline al¬ 

kalis. 
Alkaline falts are capable of ading upon all metallic, 

fubdances, and of keeping them didolved by proper 

management. 

Metals may in general be united with fulphur and 

liver of fulphur. With fulphur, they form compound* 

refembling the peculiar fubdance of ores, which are 

generally nothing elfe tli3n natural combinations of 

fulphur and metal. Metals have lefs affinity with ful¬ 

phur than with acids; hence fulphur may be fepara¬ 

ted from them by acids. Some exceptions from thefe 

general rules, concerning the affinity of metals to ful¬ 

phur and liver of fulphur, and concerning their fepara- 

tion from fulphur by acids, may be feen under the ar¬ 

ticles of the feveral metals. But thefe exceptions do 

probably take place, only becaufe we have not yet 

found the method of furmounting fome obdacles which 

occur in the ordinary methods of treating certain me¬ 

tals. 
All metah may in general be united with each other,, 

with which they form different allays which have pe¬ 

culiar properties; but this rule alfo is not without 

fome exceptions. 
Metals have drong. affinity with the inflammable 

principle,, and are capable of receiving it fuperabun- 

dantly. 
Laftly, oily fubdances feem to be capable of ading 

upon all metals. Some metals are eafily and copiouf- 

ly.diffolved by oils; and perhaps they might all be 

found to be entirely foluble in oils, if the methods 

known in chemiftry were tried for the accomplilhment 

of thefe folutions. 
The properties abovementioned agree in general to 

all metallic fubdances : but, befides the properties pe¬ 

culiar to each metal, fome properties are common to. 

a certain number of them; and hence they have been 

divided into feveral elaffes. 
Thofe metallic matters which, when ftruck by a 

hammer, or ftrongly compreffed, are extended, length¬ 
ened,. 
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ened, and flattened, without being broken, (which 
property i3 called ductility or malleability'), and which 

alfo remain fixed in the mod violent and long conti¬ 

nued fire, without diminution of weight, or other fen- 

fible alteration, are called perfcd metals. Thefe per¬ 

fect metals are three; gold, filver, platina. 

The metallic matters which are dudile and fixed in 

the fire, to a certain degree, but which are deftroyed 

by the continued action of fire, that is, changed into 

an earth deprived of all the ctyaraderiftic properties of 

metals, are called imperfell metals. Of this kind are 
four ; copper, iron, tin, lead. 

The metallic fubftances which, as well as the im¬ 

perfed metals, lofe their metallic properties by expo¬ 
sure to fire, but which alfo have no dudility nor fixi¬ 

ty, are diftinguifhed from the others by the name of 

femi-metals. Of this clafs are five ; regulus cf anti¬ 

mony, bifmuth, zinc, regulus of cobalt, and regulus of 
arfenic. - 

Laftly, mercury, which has all the general proper¬ 

ties of metals, makes a clafs feparate from the others; 

becaufe in purity and gravity it is fimilar to the per- 
fed metals, and in volatility to the femi-metals. Its 

fufibility alfo fo far furpafles that of any other metallic 

matter, that it is fufficient to diftinguifh it from all, 

and to give it a diftind clafs. „ We have enumerated, 

therefore, in all, 13 metallic fubftances; two of which 

only were unknown to the ancients, namely, platina 

and regulus of cobalt. We have reafon to wonder that 

thefe two metallic bodies, and particularly platina, 
which is a perfed metal, fhould have remained un¬ 
known till lately. 

This may give us caufe to hope, that if natural hi- 

ftory and chemiftry be carefully cultivated, as they 

have been fince the renovation of the fciences, we 

may dill make eflential difcoveries in this way. Mr 

Cronftedt has given, in the Swedifh Memoirs, a de- 

fcription of a metallic matter, which, as he fays, ap¬ 

pears to be a new femimetal diftind from the others. 

In that cafe, this would be the fourteenth metallic mat¬ 

ter known, and the third lately difcovered: but as, 

fince the Memoir of Mr Cronftedt, this new femimetal 

has not been examined by chemifts, it is yet but little 

known; and therefore further experiments feem requi- 

fite to decide whether it ought to be admitted as a new 
femimetal (a). 

As chemifts can only know compound bodies by be¬ 
ing capable of feparating the principles of fuch bodies, 

and even of re-uniting their- principles fo as to repro¬ 
duce fuch compounds as they were originally; and as 

hitherto they have not been able to accomplifh any 

fuch decompofition upon the perfed metals; hence, if 

all the other metallic fubftances were equally unalter¬ 
able, we (hould be very far from having certain notions 

concerning metals in general: but if we except gold, 

filver, and platina, all the other metallic matters are 

fufceptible of decompofition and of recompofition, at 

leaft to a certain degree; and the experiments of this 

kind made by chemifts, and chiefly by the modern 

chemifts, have thrown much light on this important 
fubjed. 

We may obferve, that even if we had not been able 

l u r G r. Sea. r. 
to decompofe any metallic fnbftance, tve might ftill, by 

refleding on the eflential properties of metals, difeover 
fufficiently well the nature of their principles. 

The folidity, the confiftence, and efpecially the gra¬ 

vity, which they poffefs in a degree fo fuperior to all 

other bodies, would not have allowed us to doubt that 

the earthy element, of which thefe are the charaderi- 

ftical properties, enters largely into their compofition, 
and makes their bafis. 

The facility with which they combine with almofl: 

all inflammable matters, and with all thofe which have 

great affinity with phlogifton, fuch as acids; joined to 
their incapacity of being allayed with meagre matters 

that are purely earthy or purely watery, which have 

no difpofition to unite with phlogifton ; would alfo 

have furnilhed very ftrong motives to believe, that the 

inflammable principle enters largely into the compofi¬ 

tion of metals. 

We muft acknowledge, however, that thefe confi- 

derations would only have furnifhed concerning the 

exiftence of the inflammable principle in metals, but a 
Ample probability, very far from the complete proof 

we now have: but the combuftibility of all metals ca¬ 
pable of decompofition by this method, and of the fub- 

fequent redudion, with all their properties, by the re- 

jundion of the inflammable principle, furnifhes the 

cleared and the moft fatisfadory demonftration that 

we have in chemiftry. We fhall now mention what is 

known upon this fubjed, and the confequences necef- 
farily refulting. 

The deftrudible metals prefent exadly the fame 

phenomena as all other bodies containing the inflam¬ 

mable principle do, in the ftate of combuftion. When 

expofed to fire, without accefs of air, that is, in clofe 

veflels, they become red-hot, melt, or fublime, accord¬ 

ing to their nature: but they receive no alteration in 

their compofition from fire applied in this manner, and 

they are afterwards found to be exadly in the fame 

ftate as before. In this refped, they refemble perfedly 

all bodies which contain no other inflammable matter 
than pure phlogifton. 

But when imperfed metals are expofed to fire, with 

accefs of air, as, for inftance, under a muffle in^a fur¬ 

nace which is made very hot, then they burn more or 

lefs fenfibly, as their inflammable principle is more or 

lefs abundant, or more or lefs combined. Some of them, 

as iron and zinc, burn with a very lively and brilliant 

flame ; but this flame is of the fame nature as that of 

charcoal, of fulphur, of all bodies, the combuftible 

principle of which is pure phlogifton, and is not in an 

oily ftate, that is, furnifhes no foot capable of black¬ 
ening. 

Alfo the imperfed metals detonate with nitre, when 

all the circumftances which that detonation requires are 

united *. Their phlogifton is confumed by this me- * See Eteh- 
thod much more quickly and completely than by or- nation. 

dinary calcination or combuftion. Their flame is alfo 
much more lively and brilliant; and fome of them, as 

iron and zinc, are ufed in compofitions for fireworks, 
from their very vivid and beautiful flame. 

Nitre is alkalifed by thefe metallic detonations ex¬ 

adly in the fame manner as in its detonation by coals. 

Laftly, 

(a) See Nickel. Mr Jufli pretends that he has difcovered a new metallic fubftance contained in yellow mica. 
This, he fays, was of a blackifh grey colour; but when mixed with gold heightened the luflre, without deftroying 
the malleability of that metal, though itfelf is brittle. 
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Of Metal- Laftly, imperfeft metals being treated with acids When metallic earths have loft but little of their 

hzation. which have an affinity with phlogifton, that is, with pldogifton, and are expofed to ftrong fire, they melt, 

the vitriolic and nitrous acids, are deprived alfo by and are reduced to compadl mafles, ftill heavy and 

thefe acids of a more or lefs confiderable part of their opake, although much lefs fo than the metals, and al- 

inflammable principle : they give a fulphureous quality ways brittle and abfolutely urimalleable. If the calgi- 

to vitriolic acid, and are even capable of furnilhing ful- nation has been more perfedl, the metallic earths at® 

phur with that acid. ftill fufible by fire, but lefs eafily, and convertible into 

Although the experiments now mentioned were the brittle and tranfparent mafles poffefled of all the pro- 

only proofs of the exiftence of an inflammable principle perties of glafs, and are accordingly called metallic 

in metallic fubftances, thefe would be fufficient to efta- glajfes. Thefe glafles do not poffefs any of the pro- 

blifh it inconteftably. But we fhall fee, when we con- perties of their metals, excepting that they are fpeci- 

tinue to examine the phenomena attending the decom- fically heavier than other glafles, that they are capable 

pofition of metals, that thofe are not the only proofs, of being attacked by acids, and that the glafles of the 

If the inflammable matter which (hews itfelf fo evi- femimetals are fomewhat lefs fixed than unmetallic 
dently in the burning of metals, is really one of their glafles. Laftly, when the calcinaton of metals has 

conftituent parts, their eflential properties muft be al- been carried to its greatefl height, their earths are ab- 

tered in proportion to the quantity of it taken from folutely fixed, and unfufible in the fire of our furnaces, 

them : and this evidently happens upon trial; for the and poffefs no longer the folubility in acids by which 

refiduum of metallic matters, after calcination, departs metals are chara&erifed. 

from the metallic chara&pr, and approaches to the na- Thefe are the principal changes which metals fuffer 

lure of mere earth. The opacity, brilliancy, du&ility, by lofing their phlogifton. They are thus changed 

gravity, fufibility, volatility, in a word, all the pro- into fubftances which have no properties but thofe of 

perties by which metallic fubftances differ from fimple earth. This is a certain proof that the inflammable 

earths, diminiffi or entirely difappear, by taking from principle is one of their conftituent parts. But we have 

them their inflammable principle; fo that when their alfo other proofs of this important truth. The reduc- 

calcination has been carried as far as is poffible, they tion of metallic calxes into metal, by the addition of 

refemble mere earths, and have no longer any thing in phlogifton alone, completes the proof; and the whole 

common with metals. Thefe earths can no longer be forms one of the cleared and moft fatisfa&ory demon- 

combined with acids or with metals, but are capable of ftrations in all the fcienCes. This reduction is effected 
uniting with pure earths. They are then called calxes in the following manner. 

or metallic earths. See Chemistry, n° 44, 45. If the earth of a metal be mixed with any inflam- 

We muft obferve concerning the decompofition of mable matter, which either is or can be changed into 

■metals, 1. That wheft only a fmall quantity of inflam- the date of coal, together with fome fait capable of 

mable principle is taken from metals, a fmall quantity facilitating fufion, but which, from its quantity or qua- 

only of calx is formed, and the remaining part conti- lity, is incapable of receiving the inflammable principle; 

nues in the metallic date: hence, as the portion of cal- and if the whole be put into a crucible, and the fufion 

cined metal can no longer remain united with the un- promoted by a fire gradually raifed; then an efferve- 

deftroyed metal, it feparates in form of feales from the fcence will happen, accompanied with a hiffing noife, 

furface of the metal when the calcination has been which continues a certain time, during which the fire 

performed without fufion, as generally happens to iron is not to be increafed; afterwards, when the whole has 

and to copper; or thefe feales float upon the furface been well fufed, and the crucible taken from the fire 

of the melted matter when the calcination is performed and cooled, we (hall find at the bottom, upon break- 

during fufion, becaufe the calx is fpecifically lighter ing it, the metal, the earth of which was employed for 

than the metal; as happens to the very fufible metals, the operation, poffefled of all the properties which it 

as tin, lead, and moft of the femimetals. had before calcination and reduftion. See Reduc- 

2. The imperfeft metals'are not all equally eafily tion. 

and completely calcinable. In general, as much of We cannot doubt that this wonderful transformation 

their phlogifton may be eafily taken from them, as is of an earthy fubftance into a metal, is folelycaufed by 

fufficient to deprive them of their metallic properties; the phlogifton palling from the inflammable matter to 

but the remaining portion of their pldogifton cannot the metallic earth : for, firft, in whatever manner and 

be fo eafily driven,from them. Some of them, as cop- with whatever fubftance metallic earths be treated, 

per, refill the firft calcination more than the reft; and they cannot be ever reduced into metals without a con- 

others, as lead and bifrnuth, may be very eafily calci- currence of fome fubftance containing phlogifton. 

ned, but only to a certain degree, and retain always 2dly, The nature of the fubftance which is to furnifh 

obftinately the laft portions of their inflammable prin- phlogifton is quite indifferent, becaufe this principle is 

ciple; laftly, others, as tin and regulus of antimony, the fame in all bodies containing it. 3dly» If, after 

may not only be eafily and quickly calcined, but alfo the operation, the fubftance furnilhing the phlogifton 

much more completely; All the other metals partake be examined, we (hall find that it has loft as much of 

more or lefs of thefe properties relating to their calci- that principle as the metallic earth has received, 

nation. In general, if we except the labours of alche- The fatfts related concerning the decompofition and 

mills, which are not much to be depended upon, we the recompofition of metals prove inconteftably, that 

have not yet made all the proper efforts to arrive at a they are all compofed of earth and phlogifton. But 

perfetft calcination of the feveral metallic fubftances; w’e do not, yet certainly know whether thefe two be 

which, however, is abfolutely neceffary, before we can the only principles of metals. We might affirm this, 

arrive at a complete knowledge of the nature of their if we could produce metals By combining phlogifton 

earths, as we fhall afterwards fee. with fome matter which is certainly known to be fimple 
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Of Metal- earth. But this hitherto has not been accomplilhed; 
lization. for ^ we try tQ treat any earth, which has never been 

metallic, with inflammable matters, we (hall perceive 

that the Ample earths are not combinable with phlogi- 

fton fo as to form metals. We (hall even perceive that 

the metallic earths refift this combination, and are in¬ 

capable of redu&ion into metal, when they have been 

fo much calcined as very nearly to approximate the na¬ 

ture of Ample earths. 

Thefe confiderations,' added to this, that we cannot 

eafily conceive how, from only two certain principles, 

fo many very different compounds as the feveral me¬ 

tallic fubftances are, (hould refult, are capable of indu¬ 

cing a belief that fome other principle is added to thefe 

two already mentioned in the compofltion of metals. 

Many great chemifts, and particularly Beeher and 

Stahl, feem to be convinced of this opinion; and chiefly 

from the experiments concerning the mercnriflcation of 

metals, they believe that this third principle exifts co- 

pioufly in mercury ; that it is of a mercurial nature ; 

that it alfo exifts in marine acid, to which it gives its 

fpeciflc chara&er; that by extra&ing this mercurial 

principle from marine acid, or any other body contain¬ 

ing it copioufly, and by combining it with Ample earths, 

thefe may acquire a metallic charafler, and be render¬ 

ed capable of receiving phlogifton, and of being com¬ 

pletely metallifed. 
Thefe chemifts admit alfo, and with probability, a 

different proportion of metallic principles in the feveral 

metals; and believe, that particularly the principle 

which they call mercurial earth, exifts more copioufly 

and fenflbly in certain metals than in others. The moft 

mercurial metals, according to them, are mercury, fil- 

ver, lead, and arfenic. Moft chemifts diftinguifli from 

the other metals, fllver, mercury, and lead; which they 

call white metals, lunar metals, or mercurial metals. 

All thefe confiderations being united, and others too 
many to be mentioned, give fome probability to the 

exiftence of the mercurial principle in metals- We mull 

however acknowledge, that the exiftence of this prin¬ 

ciple is only merely probable; and, as Stahl obflrves, 

is not nearly fo well demonftrated as that of the inflam¬ 

mable principle: we may even add, that we have ftrong 

motives to doubt of its exiftence. 

To produce metals artificially has juftly been reckon¬ 

ed one of the moft difficult problems in chemiftry. The 

reflections we (hall add upon this fubjeCt will be fuffi- 

cient demonftration to every fenflble perfon, that great 

knowledge is reqniflte in that fpience, to attempt with 

any hopes of fuccefs the production even of the moft 

impeded, femimetal. Even if we were certain that it 

depends only on the intimate combination of the in¬ 

flammable principle with a matter Amply earthy, we 

(hould labour by chance, and without atty reafonable 

expectation of fuccefs, if we were to attempt that com¬ 

bination without having more knowledge than we now 

poffefs, concerning the true nature of the earthy prin¬ 

ciple which enters into the compofltion of metals; for 

we muft acknowledge that chemiftry has made but 

little progrefs in this matter. 
Metallic fubftances, although they referable each 

other by the general properties mentioned in the be¬ 

ginning of this article, differ neverthelefs from each 

other very evidently by the properties peculiar to each. 

Do thefe differences proceed from the different propor- 
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tion, and from the more or lefs intimate connexion of Of MctaL- 

the inflammable principle with the earthy principle; llzatlon~ 

fuppoflng that this latter (hould be effentially the fame 

in all metals? or ought they to be attributed to the 

difference of earths, which in that cafe would be di- 

ItinCt and peculiar to each metal? or, laftly, do metals 

differ from each other, both by the nature of their 

earths, and by the proportion and intimacy of connec¬ 

tion of their principles ? All thefe things are entirely 

unknown ; and we may eafily perceive, that till they 

are known, we cannot difcover what method to purfue 

in our attempts to accomplilh the combinations we are 
now treating of. 

The moft effential point then is, to arrive at a know¬ 

ledge of the true nature of the earths which are in 

metals; and the only method of arriving at this know¬ 

ledge is, to reduce them to their greateft Amplicity by 

a perfect calcination. But this cannot be accomplifti- 

ed but by long and difficult operations. We have feen 

above, that all metals are not calcinable with equal 

eafe ; that the perfeCt metals have not been hitherto 

calcined truly by any procefs; and that in general, the 

laft portions of phlogifton adhere very ftrongly to cal¬ 

cinable metals. 

Some metals, however, as tin and regulus of anti¬ 

mony, may be eafily calcined fo as to be rendered irre¬ 

ducible. By carrying the calcination (till further by 

the methods known in chemiftry, we might obtain their 

earths fo pure, that all their effential properties may 

be difcovered, by which they might be eafily compa- 

red together. This comparifon would decide whether 
their nature be effentially different or not. 

If they were found to be compofed of earths effen- 

tially the fame, we might next proceed to compare me¬ 

tallic with unmetallic earths. If the former were found 

fimilar to fome of the latter kind, we (hould be then 

affured that the earth of metals is not peculiar to them* 

and that ordinary unmetallic earths are fufteptible of 
metallifation. 

The greater the number of metals operated upon* 

the more general and certain the confequences refult- 

ing from thefe would be: fo that, for inftance, if the 

operation were extended to all calcinable metals;. and 

if the refult of each of thefe operations were, that the 

calxes, when perfectly dcphlogifticated, do not differ 

from each other, and are fimilar to earths already 

known ; we might conclude from analogy, and we 

(hould be almoft certain, that the earths of the perfect 
metals are alfo of the fame nature. 

They who know the extent and difficulties of che¬ 

mical operations, will eafily perceive that this would 

be one of the moft confiderable. Neverthelefs, after 

having determined this effential point, we (hould only 

have done half our work. For a knowledge of the 

nature of the earth of metals, and where it is to b<? 

found, would not be fuflficient; we muft further en¬ 

deavour to find a method of combining with this earth 
a fulficient quantity of phlogifton, and in a manner 

fufficiently intimate, that a metal might be formed by 

fueh a combination. But this fecond.difficulty is per¬ 
haps greater than the former- 

We muft obferve here, that fome famous chemical 

proceffes have been confidered by many as metallifa- 

tions,. but which are really not fo. Such is Becher’s 

famous experiment of the minera. arenaria perpetual 

by 
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Of Metal- by which that chemift propofed to the States General 
lizatioo. t0 extradt gold from any kind of faud. Such alfo is 

the procefs of Becher and of Geoffrey, to obtain iron 

from all clays by treating them with linfeed oil in elofe 

Yeflels. In thefe, and many other fuch proceffes, we 

do only obtain metal that was already formed. Every 

earth and fand, as the intelligent and judicious Cra¬ 

mer obferves, contain fome particles of gold. Clays 

do not commonly contain iron ready formed; but all 

of them contain a ferruginous earth, naturally dif- 

pofed to metallifation. See Clay. Accordingly we 

mult conclude, that, by Mr Geoffrey’s experiment, 

iron is only reduced or revived, but is not produced. 

The great difficulties which occur in attempting to 

give a metallic quality to fimple earths have induced 

a belief, that the nature of metals ready formed 

might be more eafily changed, and the lefs perfeft 

brought to a more perfect ftate. To effeft this, 

which is one of the principal obje&6 of alchemy, and 

is called tranfmutation, numberlefs trials have been 

made. As we have not any certain knowledge of 

what occafions the fpecific differences of metallic fub- 

ftance9, we cannot decide whether tranfmutation be 

poffible or not. In faft, if each metallic fubflance 

have its peculiar earth, effentially different from the 

earths of the others, and confequently if the differences 

of metals proceed from the differences of their earths; 

then, as we cannot change the effential properties of 

any fimple fubflance, tranfmutation of metals muft be 

impoffible. But if the earths and other principles of 

metals be effentially the fame, if they be combined in 
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concerning the poflibility of tranfmntation ; and if the Ot Mctafc- 

poffibility fhould be affirmed, we (hall then begin to *'zat!on- 
difcover the road which we ought to purfue. 

We have no reafon to believe that any other prin¬ 

ciple enters into the compofition of metals than thofe 

above-mentioned: no veftige is perceptible of either air 

or water. Some cliemifts have neverthelefs advanced 

that they contain a faline principle. If that were true, 

they would alfo contain a watery principle. But 

all the experiments adduced to prove this opinion 

are either falfe, or only fhow the prefence of fome 

faline particles extraneous to the metals, or contained 

unknown to the chemifts in the fubflances employed 

in the experiments. For metals perfedly pure, fub- 

je&ed to all trials with fubftance3 which do not con¬ 
tain and which cannot produce any thing faline, do 

not difcover any faline property. We mutt however 

except arfenic, and even its regnlus, thefe being An¬ 

gular fubflances, in which the faline are as fenfible as 

the metallic properties. 

Arfenic feems to be one of thofe intermediate fub- 

ftances which nature has placed in almofl all its pro¬ 

ductions betwixt two different kinds, and which par¬ 

take of the properties of each kind. Arfenic thus placed 

betwixt metallic and faline fubflances has properties 

common to both thefe kinds of fubftanees, without be¬ 

ing either entirely a metal or fait. See Arsenic, 

As water feems toaCl to a certain degree upon iroff, 

even without the concurrence of air, as the operation 

of martial ethiops fliews, we might thence fufpefl 
fomething faline in that metal. Neverthelefs, what 

different proportions only, and more or lefs ftridly happensin thatoperation has not been fo well explained, 

united, and if this be the only caufe of the fpecific 

difference of metals, we then fee no impoffibility in 

their tranfmutation. 

Whatever be the caufe of the differences of metals, 

their tranfmutation feems to be no lefs difficult than 

the produ&ion of a new metallic fubflance; and per¬ 

haps it is even more difficult. Alchemifts believe that 

tranfmutation is poffible, and they even affirm that 

they have effe&ed it. They begin by fuppofing that 

all metals are compofed of the fame principles; and 

that the imperfeCl metals do not differ from gold and 

filver, but becaufe their principles arc not fo well 

combined, or becaufe they contain heterogeneous mat¬ 

ters. We have then only thefe two faults to remedy, 

which, as they fay, may be done by a proper co&ion, 

and by feparating the pure from the impure. As we 

have but very vague and fuperficial notions concerning 

the caufes of the differences of metals, we confefs that 

we cannot make any reafonable conjedlure upon this 

matter; and we (hall only advife thofe who would 

proceed upon good principles, to determine previoufly, 

if metals have each a peculiar earth, or only one com¬ 

mon to them all. In the fecond place, if it fhould be 

demonftrated that the earthy principle is the fame in 

all metals, aud if that be demonftrated as clearly as 

the identity of the inflammable principle in metals is 

proved ; they mull then determine whether thefe two 

be the only principles in metals, whether the mercu¬ 

rial principle exifts, and whether it be effential to all 

metals or to fome only, and what is the proportion 

of thefe two or three principles in the feveral metallic 

fubflances. When we fhall clearly underftand thefe 

principal objects, we may then be able to determine 

that any certain confequences can be deduced. 1. The 

water employed ought to be perfectly pure ; that 

is, diftilled rain-water. 2. The iron employed ought 

alfo to be perfectly pure, and fuch is very difficultly 

to be procured. 3. The operation ought to be per¬ 

formed in a bottle accurately clofed, that we may be 

allured that the air contributes nothing to the aftion 

upon the iron. 4. After the water has remained a 

long time, fuppofe a year, upon the iron, the water 

ought to be carefully filtrated and examined, to af- 

certain whether it really has diffolved any part of the 

metal. ^ 

In the mean time, we may conclude that metals do 

not feem to contain 3ny faline principle. And when 

we confider well their general properties, they feem 

to be nothing elfe than earths combined more or lefs 
intimately with a large quantity of phlogifton. Al¬ 

though we can demonftrate that their inflammable 

principle is not in an oily ftate, and that it is pure 

phlogifton, they have neverthelefs an oily appearance, 

in this circumftance, that they adhere no more than 

oils to earthy and aqueous fubflances, and that they 

always affume a globular figure when fupported by 

thefe fubflances entirely free from phlogifton. 

This refemblance is fo fenfible, that chemifts, be¬ 

fore they knew the nature of phlogifton, believed that 

metals contained an oily and fat matter 5 and even 

now many perfons, who talk of chemiftry without 

underftanding it, fpeak of the oil or fat of metals i 

exprefiions, which do not found well to genuine che¬ 

mifts. The caufe of this quality of -metals is the 

quantity of phlogifton which they contain. Sulphur, 

phofphorus, oils, and even fats, have this appearance 
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merely from the inflammable principle which enters 

into their corflpofition : for this property is communi¬ 

cated by that principle to every compound which 
contains a certain quantity of it. See Phlogiston. 

When the phlogifton combines copioufly and in¬ 

timately with earthy matters fo as to form metals, 

it probably fo difpofes them, that the primitive inte¬ 

grant parts of the new compound, that is, of the 

metal, approximate and touch each other much more 

than the integrant parts of Ample earths can. This 

is proved by the great denfity or fpecific gravity, and 

other general properties, of metals. 

In faCt, as we cannot conceive that a body fhould 

be tranfparent, unlefs it have pores and Miterftices 

through which rays of light can pafs j therefore the 

more denfe a body is, that is, the fewer fuch inter- 

Jlices it has, the lefs tranfparent it will be ; fo that the 

denfeft bodies ought to be the moft opake, as in metals. 

The difpofition of the pores of bodies contributes alfo 

much to their greater or lefs tranfparency 5 and bodies, 

the pores of which are continued and ftraight, are 
more tranfparent than thofe whofe pores are inter¬ 

rupted, tranfverfe, or oblique; fo that a body may 

be much more tranfparent than another which is lefs 

denfei as we fee that glafs is more tranfparent than 
charcoal. But when other circumftances are equal, 

the denfeft bodies are the moft opake. Therefore the 

opacity of bodies is proportionable to their denfity, 

and to the deviation of their pores from right and pa¬ 

rallel lines. 
From the great opacity of metals, they probably 

poffefs both thefe qualities in an eminent degree. We 

have feen, at the beginning of this article, that the 

luftre of metals, and their property of reflecting light 

much better than any other fubftance, are neceffary 

confequences of their opacity. This is alfo felf- 

evident, becaufe the fewer rays any body can tranf- 

mit, the more it mu ft refleCt. 

Laftly, the duCtility of metals proceeds alfo from 

their denfity, and from the difpofition of their pores. 

Phlogifton alfo appears to communicate duCtility to moft 

of the bodies containing it; as we fee in fulphur, and 

in unCtuous bodies, as refins, wax, &c. all which are 

more or lefs duCtile, at leaft when heated to a certain 

degree. .Laftly, the foftnefs, fufibility, and volatility, 

of which all metals partake more or lefs, and which 

many of them poffefs in a fuperior degree, being pro¬ 

perties entirely contrary to thofe of the earthy prin¬ 

ciple, probably proceed from the inflammable prin¬ 
ciple. In general, if we reflect on the effential pro¬ 

perties of the earthy and inflammable principles, we 

fhall eafily perceive that thefe properties, being com¬ 

bined and modified by each other, ought to produce 

the properties of metals. 
The order in which metals compared with each 

other poffefs moft eminently their principal proper¬ 

ties, is the fame as that in which they are here enu¬ 

merated, according to Mr Macquer, beginning al¬ 

ways with that metal in which the property is moft 

confiderable. 

1. Specific gravity or denfity. Gold, platina, mercury, 

lead, filver, copper, iron, and tin. 

2. Opacity. We cannot well compare metals with 

each other in this refpeCt, becaufe it is fo confiderable 

in all, that, it feema- complete. If, however, they 
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differ in this refpeCt, the fame order will ferve for opa- Of Metal- 

city as for denfity. 

3. Metallic hifire or brilliancy. The fame obftrva- ~ 

tion which was made concerning the laft-mentioned 
property is applicable to this alfo. We mud how¬ 

ever obferve, that as by polifh bodies are rendered 

brighter, and that as whitenefs contributes much to 

the reflexion of light, the whiteft and hardeft metals 

therefore reflect belt. Hence, according to Mr Mac¬ 

quer, platina ought to be placed firft; and then iron, 

or rather fteel, filver, gold, copper, tin, lead. 

Hardnefs of metals may contribute much to the du-_ 

ration of their polilh ; but certainly foft metals, if their 

texture be equally "ompaCt, are no lefs capable of re¬ 
ceiving a polilh than hard metals. Some hard metal¬ 

lic allays have been found to be lefs liable to taruilh 

than fofter compounds, and have for this reafon alfo 

been chiefly ufed for fpeculums. The property of re¬ 

flecting light feems chiefly to depend on the clofenefs 

of the particles, or on the denfity, on the fmoothnefs 

of the furface, and on the colour being moft fimilar to 

the colour of the light to be reflected. The white me¬ 

tals, filver, mercury, tin, refleCt light more abundant¬ 

ly than others. Gold, being the denfeft metal, and 

perhaps becaufe the colour of folar light has a flightly- 

yellowifh tinge, does alfo refleCt light very copioufly. 

Hence fpeculums made of leaf-gold have teen found 

to be very effectual. Iron or fteel reflects much lefs 

light than any of the above-mentioned metals, altho’ 

Mr Macquer has confidered it as capable of a greater 
refleCiive power. Platina is generally in fo fmall grains, 

that its refleCtive power cannot eafily be determined. 

The precife degrees of that power which ought to be 

affigned to each of the above-mentioned metals, can¬ 

not without accurate experiments be aijertained. Per¬ 

haps, however, their refleCtive powers^ will be found to 

be more nearly in the following order, than in that 

abovementioned from Mr Macquer. Silver, quickfit- 

ver, tin, gold, copper, iron, lead. 

4. Duhility. Gold, filver, copper, iron, tin, lead. 

The duCtility of mercury and that of platina are not 

yet determined. 
5. Hardnefs. Iron, platina, copper, filver, gold, 

tin, and lead. 

6. Tenacity. By tenacity we underftand the force 

with which the integrant parts of metals refill their 

feparation. This force appears to be in a compound 
ratio of their duftility and hardnefs. The compara¬ 

tive tenacity of metals is meafured by the weight 

which wires of the fame diameter, made of the feveral 

metals, can fuftain without breaking. Gold is the 

moft tenacious, then iron, eopper, filver, tin, lead. 

Tue tenacity of mercury is unknown : that of pla¬ 

tina is not yet determined, but is probably confider¬ 

able. 
7. Fufibility. Mercury, tin, lead, filver, gold, 

copper, iron, and laftly platina, which cannot be fu- 

fed by the greateft fire of our furnaces, but only by 

the folar focus, as Meffrs Macquer and Beaume have 

determined. 

Sect. II. Of Mines and Ores in general. 

The fubftances found naturally combined with me¬ 

tals, in the earth, are, particularly, fulphur and.ar- 

fenic, fometimes feparately, but generally conjointly.. 

Me-- 
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O* Ores. Metals combined with thefe fubffances are Called me- 

~~ tals mineralifed by fulphur, or by arfenic, or by fulphur 

and arfenic ; and thefe matters are called mineralifng 

fubllances. 
Befides the fulphur and arfenic with which me¬ 

tals are ftriftly combined in the mineral ftate, they 

are alfo pretty intimately combined with earthy fub- 

llances, of different natures, and more or lefs di¬ 

vided. 
Thefe different matters united together form mafles 

which are compaft, heavy, brittle, and frequently pof- 

feffed of much metallic luftre. Thefe fubllances are 
properly called ores, or the matter of mines. 

Thefe ores are found in earths and Hones of different 

kinds, as fands, flints, cryftals, Hates, indurated clays, 

according to the ground in which they are contained. 

But two kinds of tlones in particular feem to accom¬ 

pany ores; and. have therefore been confidered by fe- 

veral mineralogifts as matrixes, in which metals are 

formed. One of thefe Hones is a kind of cryflal, ge¬ 

nerally white, milky, and femi-opake, flriking fire 

with Heel, and of the clafs of verifiable earths. It is 

called Quartz. 
The other Hone is lefs hard, wljich does not ffrike 

fire with Heel, and is fometimes milky like quartz; 

fometimes tranfparent and diverfely coloured, confid¬ 

ing of rhomboidal cryfials, which are compofed of 

plates and faces. This Hone becomes more foft and 

friable by being expofed to fire. It is called fpar. 

Spar is more like to gypfeous Hones than to any 

other, but it differs from gypfeous Hones in pof- 

fefling a much greater denfity. Some fpars are fo 

heavy, that they exceed in this refpedl all other 

Hones. See Spar. 

Thefe earthy and Hony fubffances form the matrix 

ef the ore. 

Ores are natural compounds, containing metals al¬ 

layed with different fubffances. 

Excepting gold, and a very fmall quantity of each 

of the other metals found in fome places fo pure as to 

poffefs all their charadleriffic properties, nature exhi¬ 

bits to 11s metals and femimetals differently allayed not 

only with each other, but alfo with feveral heteroge¬ 

neous fubllances, which fo alter and difguife their qua¬ 

lities, that in this Hate they cannot ferve for any of the 

purpofes for which they are proper when they are fuf- 

ficiently pure. 

Ores confiff, I. Of metallic fubffances calcined; or, 

2. Of thefe fubffances combined with other matters, 

with which they are faid to be mineralifed. 

Calcined metallic fubffances, or calciform ores, are 

metallic fubffances deprived of phlogifton, and in the 

ftate of a calx or metallic earth. Such are all ferru¬ 

ginous ochres, which are Galxes of iron- 

Mineralifed ores, are, I. Simple, containing only 

one metallic fubftance: or, 2. Compound, containing 

two or more metallic fubllances. 

Of the Ample, and alfo of the compound ores, four 

kinds may be diffinguiftied. 

1. Ores confifting of metallic fubffances mineralifed 

by fulphur. Such is the lead-ore called galena, com¬ 
pofed of lead and fulphur. 

2. Ores confifting of metallic fubffances mineralifed 

by arfenic. Such is the awhite pyritis,. containing iron 
and arfenic. 
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3. Ores confifting of metallic fubffances mineralifed 

by fulphur and by arfenic. Such i3 the red fiver-ore,' 
containing lilver, arfenic, and fulphur. 

4. Ores confifting of metallic fubffances mineralifed 

by faline matters. Such are the native vitriols. Such 

alio is probably the corneous fiver-ore, which, accord¬ 

ing to Mr Cronftedt’s opinion, is a luna cornea, or fil- 

ver combined with marine acid. Of this kind of ores, 

or native metallic falls, is perhaps the fedative fait of 

borax, which from Mr Cadet’s experiments, publilhed 

in the Memoirs of the Royal Academy for the year 

J766, is conjeftured to be copper combined with ma¬ 

rine acid, and which has been faid to be found native. 

To this clafs alfo may be referred the fiver mineralifed 

by an alkaline fubfance, which Mr Von Jufti pretends 

to have difeovered. 

Henckel, and after him Cramer, and the author of 

the Diftionary of Chemiftry, pretend, that in minera-; 

lifed ores, befides the above-mentioned metallic and 

mineralifing fubffances, are alfo contained a metallic 

and an unmetallic earth. But Wallerius affirms, that 

the exiftence of fueh earths cannot be fhewn, and that 

fulphur is incapable of diffolving unmetallic earths, and 

even the calxes of all metallic fubffances, excepting 

thofeofkad, bifmuth, and nickel. 

Having thus defined and diftinguilhed the feveral 

general claffes of ores, we proceed to (hew how they 

are lodged, and where they are found. 

Metals and metalliferous ores are found, in various 
places. 

I. They are found under •water; in beds of rivers, 

lakes, and feas, and chiefly at the flexures of thefe : fuch 

are the auriferous and ferruginous fands, grains of native 

gold, ochres, and fragments of ores walked from mines. 

II. They are found diffolved in water: fuch are the 

vitriolic waters containing iron, copper, or zinc. 

III. They are found upon the furface of the earth. 

Such are many ochres ; metalliferous Hones, fands, 

and clays; and lumps of ores- Mr Gmelin fays, that 

in the northern parts of Alia ores are almoft always 

found upon or near the furface of the ground. 

IV. They are found under the furface. of the earth. 

When the quantity of thefe collefted in one place is 
confiderable, it is called a mine. 

Subterranean metals and ores are differently difpo- 
fed in different places. 

1. Some are infixed in fiones and earths, formed no¬ 

dules or fpots diverfely coloured. 

2. Some are equably and uniformly diffufed through 

the fubfance of earths, andfonts, to which they give co¬ 

lour, denfity, and other properties. Such are the; 

greateft part of thofe earths. Hones, fands, clays, cry¬ 

ftals, flints, gems, and flnors, which are coloured. 

3. Some form frata in mountains. Such are the 

dates containing pyrites, copper-ore, lead-ore, filver- 

ore, or blend. Thefe lie in the fame direction as the 

flrata of Hones betwixt which they are placed; bub 

they differ from the ordinary ftrata in this circum- 

ftance, that the thicknefs of different parts of the fame 

metalliferous ftratum is often very various; whereas the 

thicknefs. of the ftony flrata is known to be generally 

very uniform. . t 

4. Fragments of ores are frequently found accu¬ 

mulated in certain fubterranean cavities, in fiffures of 

mountains, or interpofed betwixt the ftrata of the 

earth. 

49I5: 
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earth. Thefe are loofe, unconne&ed, frequently In¬ 

volved in clay, and not accreted to the contiguous 
rocks or ft rata Immediately, nor by intervention of 

fpar or of quartz, as the ores found in veins are. 

Tin and iron mines are frequently of the kind here de- 
feribed. 

5. Large entire maffes of ores are fometimes found 

in the ftony ftrata of mountains. Thefe are improperly 

called cumulated, veins, becaufe their length, relatively 

to their breadth and depth, is not confiderable. 

6. Some inftances are mentioned of entire mountains 

corififting of ore. Such is the mountain Taberg in 

Smoland ; and fuch are the mountains of Kerunavara 

and Luofavara in Lapland, the former of which is 

1400 perches long and 100 perches broad. Thefe 
mountains conlift of iron-ore. 

9. Laftly, and chiefly, metals and ores are found in 

oblong trafts, forming maffes called veins, which lie 

in the ftony ftrata compofing mountains. 

The direction of veins greatly varies ; fome being 

ftraight, and others curved. Their pofition alfo re- 

fpe&ing the horizon is very various; fome being per¬ 
pendicular, fome horizontal, and the reft being of the 

intermediate degrees of declivity. 

The dimenfions, the quality, and the quantity of 

contents, and many other circumftances of veins, are 

alfo very various. Miners diftinguifh the feveral kinds 

of veins by names expreflive of their differences. Thus 

veins are faid to be deep; perpendicular ; horizontal, 

or hanging, or dilated; rich; poor; mornings noon, 
evening, and night veins, by which their direction to¬ 

wards that point of the compafs where the fun is 

at any of thefe divifions of the natural day, is fig- 

nifled. 
The ftratum of earth or ftone lying above a vein is 

called its roof: and the ftratum under the vein is call¬ 

ed its floor. 
Some parts of veins are confiderably thicker than 

others. Small veins frequently branch out from large 

veins, and fometimes thefe branches return into the 

trunk from which they iffued. Thefe veins from which 

many fmaller veins depart, have been obferved to be 

generally rich. 

Veins are terminated varioufly : r. By a gradual di¬ 

minution, as if they had been comprefled, while yet 

■foft, by fuperincumbent weight ; or by fplitting and 

dividing into feveral fmaller veins. Or, 2. They are 

terminated abruptly, together with their proper ftrata 

in which they lie. This abrupt termination of veins 

and ftrata is occafioned by their being croffed by new 

ftrata running tranfverfely to the dire&ion of the for¬ 

mer; or by perpendicular fiffures through the ftrata; 

which fiffures are frequently filled with alluvial mat¬ 

ters, or with water, or are empty. Thefe perpendi¬ 

cular fiffures feem to have been occafioned by fome 

rupture or derangement of the ftratum through which 

the vein paffes, by which one part of it has been raifed 
or depreffed, or removed afide from the other, proba¬ 

bly by earthquakes. Where the veins are terminated 

abruptly, it does not ceafe, but is only broken and 

disjoined ; and is often recovered by fearching in the 

analogous parts of the oppofite fide of the deranged 

ftratum. A principal part of the art of miners conlifts 

in difeovering the mode3 of thefe derangements from 

external marks, that they may know where to fearch 
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The contents of veins are metals an3 metalliferous -* 
minerals; as, the feveral kinds of ores, pyrites, blends, 

guhrs, vitriols; the feveral kinds of fluors, fpars, 

quartz, horn-blend, in which the ores are generally 

embedded, or inveloped, and to which therefore the 

name matrix of the ore is applied; ftalaftite3; cry- 

ftallizations of thefe metalliferous and ftony fubftan- 

ces encrufting the fmall cavities of the circumjacent 
rock ; and laftly, water, which flows or drops through 

crevices in that rock. 

In a vein, ores are found fometimes attached to the 
rock or ftratum through which the vein runs, but more 

frequently to a matrix which adheres to the rock; and 

fometimes both thefe kinds of adhefion occur in the 

fame vein at different places. Frequently betwixt 

the matrix and the rocjk.is interpofed a thin cruft 

of ftone or of earth, called by authors the fimbria of 

the ore. 

The matrix or the ftone in which the ore lies inve¬ 

loped is of various kinds in different veins. And fome 

kinds of ftone feem better adapted than others to give 

reception to any ore, or to the ores of particular me¬ 

tals. Thus quartz* fpar, fluors, and hornblend, give 

reception to all offes and metals; but flates, chiefly to 

copper and filver, and never to tin ; calcareous and 

fparry matrixes, to lead, filver, and tin; and mica 

to iron. 

Veins lie in ftrata .of different kinds of ftone ; but 

more frequently in fome kinds of ftone than in others. 

Thu3 of the Ample or uncompounded ftones which 

compofe ftrata, the following are metalliferous: Cal¬ 

careous Jlones ; flatyfand-Jlone (cos fiffilis arenofus Wal- 

lerii) ; feltfpar (fpatum pyrimaclium five fcintillans) ; 

quartz; fometimes jafper; frequently flates; and 

chiefly micaceous or tally ftones; and hornblend, (lapis 

corneus Wallerii; bolus indurata particulis fquamofis 

Cronftedt). No veins have been found in gypfeous or 

in filiceous ftrata, although cbertz and flints frequently 

contain metallic particles, and fome inftances have been 

obferved of ores of filver and of tin in alabajler. Of 

compound ftones, thofe are faid to be chiefly metalli¬ 

ferous which confift of particles of hornblend. Veins 

have alfo been found in the red granite ; but feldom, 

if ever, in any other granite^ or in porphyry. In gene¬ 

ral, veins are more frequently found in foft, fifiile, and 

friable ftrata, than in thofe which are compact and 
hard. 

A vein fometimes paffes from one ftratum into the 

inferior contiguous ftratum. Sometimes even the veins 

of one ftratum do fo correfpond with thofe of an in¬ 

ferior ftratum, the contiguity of which with the for¬ 

mer is interrupted by a mafs of different matter thro’ 

which the veins do not pafs, that they feem originally 

to have been continued from one ftratum to the other. 

Thus in the mines of Dcrbylhire, where the veins lie 

in ftrata of limeftone, the contiguity of which ftra¬ 

ta with each other is interrupted in fome places by a 

blue marie or clay, and in other.places by a com¬ 

pound ftone called toadftone ; the veins of one ftratum 
frequently correfpond with the veins of the inferior 

ftratum of limeftone, but are never continued through 

the interpofed clay or toadftone. But we tmift ob- 

ferve, that thefe interpofed maffes, the blue marie, 

clay, and toadftone, have not the uniform thicknefs 
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Formation obfervable in regular ftrata, but are (efpecially the 
of Mines, toadftone) in fome places a few feet in depth, and in 

others fome hundreds of yards. The above difpofition 

feems to indicate, that thefe feveral ftrata oflimeftone 

have been originally contiguous ; that the veins now 

disjoined have been once continued ; that thefe ftrata 

of limeftone have been afterwards feparated by fome 

violent caufe, probably by the fame earthquakes which 

have in a Angular manner ihattered the ftrata of this 

mountainous country; that the interftices thus form¬ 

ed between the feparated ftrata have been filled with 

fuch matters as the waters could infinuate, probably 

with the mixed comminuted ruins of fhattered ftrata ; 

or with the lava of neighbouring volcanoes, of which 

many veftiges remain. 

To the above hiftorical fketch of mines, we fhall 

add fome conje&ural remarks concerning their forma¬ 

tion. 
Thofe ores which are found under water (I.) ; up¬ 

on the furface of the earth (III.) ; in Allures of moun¬ 

tains and fubterraneous cavities, accumulated, but not 

accreted to the contiguous rocks, (IV. 4.); feem from 

their loofe, unconnected, broken appearances, to have 

been conveyed by alluvion. 

All martial ochres have probably been feparated 

from vitriolic ferruginous waters (II.) either fponta- 

neoufly or by calcareous earth 5 and thefe waters feem 

to have acquired their metallic contents by diffolving 

the vitriol which is produced by the fpontaneous de- 

compofition of martial pyrites. The ochres of copper, 

zinc, and perhaps of feveral other metals, have pro¬ 

bably been precipitated from vitriolic waters by fome 

fubftance, as calcareous earth, more difpofed to com¬ 

bine with acids ; and thefe vitriolic waters have pro¬ 

bably been rendered metalliferous, by diffolving the vi¬ 

triols produced by a combuftion of cupreous pyrites 

and of the ore of zinc called blend; for thefe minerals 

are not, as martial pyrites is, fufceptible of decompo- 

fition fpontaneoufly, that is, by air and moifture. 

The metalliferous nodules and fpots (IV. I.) feem 

to have been infixed in ftones while thefe were yet foft. 

Perhaps the metalliferous and lapideous particles were 

at once diffolved and fufpended in the fame aqueous 

menftruum, and during their concretion cryftallized 

diftinftly, as different falts-do when diffolved in the 

fame fluid. 

The earths and ftones uniformly coloured by metals 

(IV. 2.) were alfo probably in a foft date while 

they received thefe tinges. The opake-coloured ftones 

feem to have received their colour from metallic calxes 

mixed and diffufed through the foft lapideous fubftance; 

and the tranfparent-coloured ftones have probably re¬ 

ceived their colours from vitriolic falts, or from metal¬ 

lic particles diffolved in the fame water which foftened 

er liquefied the ftony fubftance ; which metallio falts 

and particles were fo much diffufed, that they could 

not be diftinftly" cryftallized. That all ftones have 

been once liquid and diffolved in water, appears pro¬ 

bable not only from their regular cryftallized forms, 

but alfo the folubility of fome ftones, as of gypfeous 

and.calcareous earths, in water; and from the water 

which we know is contained in the hardeft marbles, as 

well as in alabafters; to which water thefe ftones owe 
the cryftallization of their particles. 

The veins*called cumulated (IV. j-), and the en- 
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tire metalliferous mountains (IV. 6.), are believed Formation 

by Wallerius to be analogous to the nodules (IV. I.) of MmfS- 

Thefe metalliferous fubftances feem to have been ori¬ 

ginally formed or concreted in the places where they 

are found. 

The metalliferous ftrata (IV. 3.) have probably 

been infinuated between the lapideous ftrata,. after the 

feparation of thefe from each other by fome violent 

caufe; in the fame manner in which we fuppofed that 

the clay and toadftone have been infinuated betwixt 

the feveral ftrata of lime-ftone in Derbydiire. The 

matters thus infinuated may have been either fluid,, 

which would afterwards cryftallize and form entire 

regular maffes; or they may have been the ruins of 

fluttered ftrata and veins brought by waters, and' 

there depofited; in which cafe they will appear broken 

and irregular. The metalliferous ftrata, although 

frequently confounded with the horizontal or dilated 

veins, may be diftinguiftied, according to Wallerius, 

from thefe by the following properties; 1. They are 

generally thinner and much broader than the veins 

called dilated. 2. They are feldom found at a greater 

depth than 100 perches, and gene4rally in the neigh¬ 

bourhood of veins from which they probably have 

received their contents. 3. From their want of the 

thin encruftations called fimbria; which, w e obferved, 

are frequently interpofed betwixt the rock and the ore 

or its matrix; and from their want of the other pro¬ 

perties of veins. 

But in veins properly fo called, the ftrongeft marks 
exift of ores having* been there concreted, and not 

carried thither and depofited in their prefent date. 

Their regular, unbroken appearance; their accretion* 

to the contiguous rock, either immediately, or by 

intervention of a matrix; the regular appearance of 

this matrix inveloping the ore; the frequent cryf¬ 

tallization of the ore, and of the other contents of 

the vein, indicate that ores, as well as the other foil'd 

contents, have been there concreted from a fluid to a 

folid ftate. 

Moft authors believe that veins, and the perpendi¬ 

cular clefts in the ftony ftrata of mountains, called 

fijfures, have been produced by the fame caufe; or 

rather, they confider veins only as fiffnres filled with 

metalliferous matters. They further believe, that fif- 

fures have been occafioned by the exficcation of ftrata,. 

while thefe were palling from a fluid to a folid fiate. 

Wallerius thinks, that fiffures have been formed from 

exficcation; but that veins were channels made through 

the ftrata, while yet foft and fluid, by water, or by 

the more fluid parts of the ftrata penetrating and 

forcing a paffage through the more folid parts. He 

thinks, that thefe fluid parts conveyed thither their 

metalliferous and ftony contents, which*' were there 

coagulated or concreted. He fupports his opinion by 

obferving, that all the veins of the fame ftratum ge¬ 

nerally run parallel to each other; that they fre¬ 

quently bend in their courfe ; that the fame vein is 
fometimes contra&ed,. and fometimes dilated ; that 

veins are frequently terminated by being fplit, or * 

divided into inferior veins ; that veins are frequently 

wider at bottom than at top, whereas fiffures are 

always wideft at top, and are very narrow below; 

all which appearances, he thinks, could not have 

been produced by exficcation. From thefe rea- 
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Formation fons, fifTures appear to have had a different, and, 
of Mines. fr0m the disjunction and rupture of veins croffed by 

fifTures, they feem to have had a later origin than 

veins. Whether fifTures could have been produced by 

the very gradual exficcation of thefe large mafias of 

ftrongly coherent matter; or whether they have been 

produced by the fame violent caufes, namely, earth- 

-quakes, by which the ftrata in which fifTures are ge¬ 

nerally found have been broken and deranged, and by 

which metalliferous mountains themfelves have been 

formed, or their ftrata raifed above their original level, 

as fome authorshave with great probability conjeftured, 
we do not pretend to determine. 

Veins are feldom, if ever, found bnt in mountains. 

The reafon of which may not improbably be, that in 

metalliferous mountains we have accefs to the more 

ancient ftrata of the earth, which in plains are covered 

with fo many depofited, alluvial, and other later ftrata, 

that we can feldom, if ever, reach the former. That 

thefe mountains confift of ftrata which have been ori¬ 

ginally lower than the upper ftrata of adjacent plains, 

appears from an obfervation which has been made, 

that the ftrata of mountainous countries dip with 

more or lefs declivity as they approach the plains, till 

they gradually fink tinder the feveral ftrata of thofe 

plains, and are at laft immerfed beyond the reach of 

miners. This leading fad in the natural liiftory of 

the earth has been obferved by a fagacious philofopher, 

Mr Mitchell, in his Cotijedures concerning Earthquakes, 

Phil. Tranf. 1760. 

That the inferior ftrata of the earth contain large 

■quantities of pyritous, fulphureous, and metalliferous 

matters, appears, 1. From the fubterranean fires in 

thofe inferior ftrata, which produce volcanoes, and 

probably earthquakes, as Mr Mitchell ingenioufly 

conje&ures. 2. From the obfervation, that all kinds 

of mountains are not equally metalliferous; but that 

veins efpecially are only found in thofe mountains 

which, being compofed of very ancient ftrata, are 

called primcevfil, which form the chains and extenfive 

ridges on the furface of the earth, which dirett the 
courfe of the waters, and which confift of certain 

ftrata, the thicknefs of each of which, its generic 

qualities, and itspofition relatively to the other ftrata, 

are, in different parts of the chain of mountains where 

that ftratum is found, nearly uniform and alike, not- 

withftanding that the numbers and the inclinations 

of the ftrata compofing contiguous mountains, or 

even different parts of the fame mountain, are often 

very various; and therefore that veins are feldom, if 

ever, found in the mountains called by authors diluvial 

and temporary, which are Angle, or detached, which 

confift not of ftrata uniformly difpofed, but of alluvial 

maffes, in which fragments of ores may be fometimes, 

but veins never, found. Neverthelefs, fingle and 

feemingly detached mountains, in fmall ifiands, have 

fometimes been found to be metalliferous. But we 
muft obferve, that thefe mountains confift of uniform 

ftrata; that ifiands themfelves, efpecially fmall ifiands, 

may be confidered as eminent parts of fub-marine 

ranges of mountains, and that the mountains of fuch 

ifiands may be confidered as apices or tops only of in¬ 
ferior mountains. 

Thofe mountains are faid to be molt metalliferous 

which have a gentle afcent, a moderate height, and a 
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broad bafis, the ftrata of which are nearly horizontal, Formation 

and not much broken and disjoined. In thefe moun- of Mines* 

tains at leaft the veifis are lefs interrupted, more ex¬ 

tended, and confequently more valuable to miners, than 

the veins in lofty, craggy, irregular, and (hattered 
mountains. 

Authors difpute concerning the time in which ores 
have been formed; fome referring it to the creation of 

the world, or to the firft fubfequent ages; and others 

believing that they have been gradually from all times, 

and are now daily, formed. From the accretion of 

ores and of their matrices to their proper rocks, and 

from the infertion of metalliferous nodules and ftrias 

in the hardeft (tones, we are inclined to believe that 

the matter of thefe veins and nodules are nearly coeval 

with the rocks and (tones in which they are inveloped. 

Neverthelefs, we cannot doubt that fmall quantities at 

leaft of ores are (till daily formed in veins, fifTures, 

and other fubterranean cavities. Several well-attefted 

inftances confirming this opinion are adduced by au¬ 

thors: Cronftedt mentions an incruftation of filver-ore 

that was found adhering to a thin coat of lamp-black 

or of foot, with which the fmoke of a torch had foiled 

a rock in a mine at Koningfberg in Norway; and 

that this incruftation of filver-ore had been formed by 

a metalliferous water pafiing over the rock. Lehman 

affirms, that he poffefles fome filver-ore attached to 

the ftep of a ladder found in a mine in Hartz, which 

had been abandoned 200 years ago; and that feveral 

fteps of ladders fimilarly incrufted had been found. 

Many other inftances are mentioned by authors, of 

galena, pyrites, filver-ores, and other metalliferous 

fubftances, having been found adhering to wood, to 

foffil-Coal, to ftalaftitical incruftations, to oyfter- 
(hells, and other recent fubftances. From thefe, and 

from fimilar inftances, it is probable, that not only 

ochres and fragments of ores may, with other alluvial 

matters, be now daily depofited, but alfo that fmall 

quantities of mineralized ores are recently formed; 

although manyhlftories mentioned by Becher, Barba, 

Henckel, and other authors, of the entire renovation 

of exhaufted veins, and efpecially thofe of the growth 

and vegetation of metals and of ores, appear to be at 

leaft doubtful. 

Various opinions have been publilhed concerning 

the formation of mineralized ores. According to fome, 

thefe ores were formed by congelation of the fluid 

maffes found in mines, called Guhrs. Other authors 

believe, that ores have been formed by the condenfa- 

tion of certain mineral, metallic, fulphureous, and ar- 

fenical vapours, with which they fuppofe that mines 

abound. Some have even affirmed, that they have 

feeu this vapour condenfe, and become in a few days 

changed into gold, filver, and other metallic matters. 

It has been above obferved, that from feveral appear¬ 

ances which occur in veins, there is great reafon to 

believe, that ore3 have not been carried thither and 

depofited in their prefent date, but have been there 

concreted and cryjiallized; that is, changed from a fluid 

to a folid (late. But the fluidity of the metalliferous 

matters at the time of their entrance into veins, may 

have been occafioned either by their having been dif- 

folved in water, if they were capable of fuch folution, 

or by their having been raifed in form of vapour by 

fubterranean' fires. For the difpofition to cryftallize 

is 
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Of Pyrites, is acquired by every homogeneous fubftance that is 

'—-fluid, whether it has received its fluidity by being 

melted by fire, or by being diffolved in a liquid men- 
ftruum, or by being reduced to the (late of vapour. 

Thus cryftals of fulphur have been obferved to be 

daily formed by the fulphureous vapours which exhale 

in the neighbourhood of volcanoes. The volatility of 

the two mineralifing fubftances fulphur and arfenic, 

and the power which volatile bodies poffefs of eleva¬ 

ting a certain portion of any fixed matter which hap¬ 

pens to be united with them, render it probable, that 

the greateft part at leaft of mineralifed ores have been 

formed of vapours exhaled from fubterranean fires, 

through the cracks .in the intervening ftrata occa- 

fioned by thofe earthquakes which have, in a Angular 

manner, broke and deranged the ftrata of metallife¬ 

rous countries,"and which, as has been above remarked, 

have been probably occafioned by, at leaft have cer¬ 

tainly been always accompanied with, fubterranean 

fives. 

Sect. III. Of the Pyrites. 
Pyrite is a mineral refembling the true ores of 

metals, in the fubftances of which it is compofed, in 

its colour or luftre, in its great weight, and, laftly, in 

the parts of the earth in which it is found, fince it al- 
moft always accompanies ores. It is, like ores, com¬ 

pofed of metallic fubftances, mineralized by fulphur or 

by arfenic, or by both thefe matters, and of an unmc- 
tallic earth intimately united with its other principles. 

Notwithftanding the conformity of pyrites with ores 

properly fo called, fome chemifts and metallurgifts di- 

ftinguifh the former from the latter minerals; becaufe 

the proportion and connexion of the materials compo- 

fing the pyrites differ much from thofe of ores. Thus, 

although fometimes pyrites contains more metal than 

fome ores, yet generally it contains lefs metal, and a 

larger quantity of mineralizing fubftances, fulphur and 

arfenic, and particularly of unmetallic earth. The con¬ 

nexion of thefe matters is alfo much ftronger in py¬ 

rites than in ores, and they are accordingly much hard¬ 
er; fo that almoft every pyrites can ftrike fparks from 

fteel. 
From the above property of ftriking fparks from fteel 

they have been called pyrites; which is a Greek word 

fignifyingfire-Jlone. Pyrites was formerly ufed for fire¬ 

arms, as we now ufe flints; hence it was called carabine- 

> Jlone. It is ftill named by fome marcajite. Perhaps 
no other kind of natural body has received fo many 

. . names. Perfons curious to known the other names Ief3 

ufed than thofe we have mentioned, may find them in 

jHenckel’s Pyritologia. We think, with that celebrated 

chemift, that the fubjeX has been perplexed by this 

multiplicity of names; for before his great and excel¬ 

lent work, the notions concerning pyrites were very 

confufed and inaccurate. 

Pyrite differs alfo from ores by its forms and pofi- 

tions in the earth. Although pyritous metals generally 

precede, accompany, and follow veins of ores; they do 

not, properly fpeaking, themfelves form the oblong 

and continued maffes called veins, as ores do; but they 

form maffes fometimes greater and fometimes fmaller, 

but always diftinX from each other. Large quanti¬ 

ties of them are often found unaccompanied by ores. 

They are formed in clays, chalk, marles, marbles, pla- 

Vol. VII, .2 
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fters, alabafters, dates, fpars, quartz, granites, cryftals, Of Ppmes* 

in a word, in all earths and (tones. Many of them are 
alfo found in pit-coah and other bituminous matters. 

Pyrites is alfo diftinguithable from ore6 by its luftre 

and figure; which is almoft always regular and uniform, 

externally or internally, or both. Some ores indeed, 

like thofe of lead, many ores of filver, and fome others, 

have regular forms, and are in fome manner cryftalli- 
zed; but this regularity of form is not fo univerfal and 

fo confpicuous in ores as in pyrites. The luftre of py¬ 

rites feems to be caufed by its hardnefs, and the regu¬ 

larity of its form by the quantity of mineralizing fub- 

ftances which it contains. 

By all thefe marks we may eafily, and without ana- 

lyfis, diftinguifh pyrites from true ores. When we fee 

a mineral that is heavy, poffeffed of metallic luftre, and 

of any regular form, the mafs of which appears evi¬ 

dently to be entire, that is, not to have been a fragment 

of another mafs, and which is fo hard as to be capable 

of ftriking fparks from fteel, we may be affured that 

fuch a mineral is a pyrites, and not an ore. 

The clafs of pyrites is very numerous, various, and 

extenfive. They differ one from another in the nature 

and proportions of their component parts,in theirforms, 

and in their colours. The forms of thefe minerals are 

exceedingly various. No folid, regular or irregular, 

can eafily be conceived, that is not perfeXly imitated by 

fome kind of pyrites. They are fpherical, oval, cy¬ 

lindrical, pyramidal, prifmatical, cubic; they are fo- 

lids with 5, 6, 7, 8, 9, 10, &c. fides. The furface of 
fome is angular, and confifts of many bafes of fmall 

pyramids ; while their fubftance is compofed of thefe 

pyramids, the points of which all unite in the centre 

of the mafs. 
Pyritous minerals differ alfo in their component fub¬ 

ftances. Some of them are called fulphureous, martial, 

cupreous, arfenical, as one or other of thefe fubftances 

predominate. We muft obferve with Henckel, wlvofe 

authority is very great in this fubjeX, that in general 

all pyrites are martial; as ferruginous earth is the ef- 
fential and fundamental part of every pyrites. Thi9 
earth is united with an unmetallic earth, with fulphur 

or arfenic, or with both thefe matters; in which cafe; 

the fulphur always predominates over the arfenic, as 

Henckel obferves. He confiders thefe as the .only ef- 

fential principles of pyrites; and believes that all the 

other matters, metallic or unmetallic, which are found 

in it, are only accidental; amongft which he even in¬ 

cludes copper, although fo much of it exifts in fome 

kinds of pyrites, that thefe are treated as ores of cop¬ 

per, and fometimes contain even 50th. of copper each 

quintal. Many other metals, even gold and filver, are 

fometimes combined in pyrites; but thefe are lefs fre¬ 

quent, and the precious metals always in very fmall 

quantities; they are therefore juftly to be confidered as 
accidental to pyrites. The different fubftances compo- 

fing pyrites fenfibly affeX its colours. Henckel di¬ 

ftinguifh es them ia general into three colours, white, 

yellowifh or a pale yellow', and yellow. He informs 

us, that thefe three colours are often fo blended one 

with another, that they cannot be eafily diftinguifhed 
unlefs when compared together. 

The white pyrites contain moft arfenic, and are fi- 

milar to cobalt and other minerals abounding in arfe- 

niG. The Germans call them mifpickel or mifpilt. Iron 
27 T and 
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0f Pyrites, and arfenic form the greateft part of this pyrites. As 

arfenic has the property of whitening copper; fome 

pyritous minerals almoft white, like that of Chemnitz 

in Mifnia, are found to contain 40 pounds of copper 

per quintal, and which are fo much whitened by the 

arfenic, that they are very like white pyrites. But 
Henckel obferves, that thefe pyritous matters are very 

rare, and are never fo white as the true white pyrites, 

which is only ferruginous andarfenical. 

Yellowifh pyrites is chiefly compofed of fulphur and 
iron. Very little copper and arfenic are mixed with 

any pyrites of this colour, and moft of them contain 

none of thefe two metallic fubftances. This is the moft 

common kind of pyrites: it is to be found almoft every 

where. Its forms are chiefly round, fpherical, oval, 

flattened, cylindrical; and it is compofed internally of 

needles or radii, which unite in the centre, or in the 

axis of the folid. 
Yellow pyrites receives its colour from the copper 

and fulphur which enter into its compofition. Its co¬ 

lour, however, is inclined to a green; but is fufficiently 

yellow to diftinguifh it from the other two kinds of 

pyrites, particularly when they are compared together. 

To make this comparifon well, the pyrites muft be 

broken, and the internal furfaces muft be placed near 

each other. The reafon of this precaution is, that the 

colour of minerals is altered by expofure to the air. 
Perfons accuftomed to thefe minerals cau eafily di- 

ftinguilh them. The chief difficulty is, to diftinguifh 

white pyrites from cobalt and other minerals; which 

alfo contain fome copper and much arfenic. 

Hence then we fee, that arfenic is the caufe of white- 

nefs in pyrites, and is contained in every pyrites of 

that colour ; that copper i3 the principal caufe of the 

yellow colour of pyrites; and that every pyrites which 

is evidently yellow contains copper; that fulphur atid 

iron produce a pale-yellow colour, which is alfo pro¬ 

duced by copper and arfenic; hence fome difficulty 

may arife in diftinguifhing pyrites by its colours. We 

may alfo obferve, that fulphur and arfenic, without any 

other fubftance, form a yellow compound, as we fee 

from the example of orpiment or yellow arfenic. Thus, 

although the colours of the pyrites enable us to diftin¬ 

guifh its different kinds, and to know their nature at 

firft fight, particularly when we have been accuftomed 

to obferve them ; yeti we cannot be entirely certain 

concerning the true nature of thefe minerals, and even 

of all minerals in general; that is, to know precifely 

the kinds and proportions of their component fub¬ 

ftances, but by chemical analyfis and decompofition. 

Befides the above-mentioned matters which com- 

pofe pyrites, it alfo contains a confiderablc quantify 

of unmetallic earth; that is, an earth which can¬ 

not by any procefs be reduced to metal. Henc¬ 

kel, Cramer, and all thofe who have examined this 

matter, mention this earth, and prove its exiftence. 

We ought to obferve, that this earth is combined 

with the other principles of the pyrites, and not mere¬ 

ly interpofed betwixt its parts. It muft therefore be 
diftinguifhed from other earthy and ftony matters mix¬ 

ed accidentally with pyrites, and which do not make 

a part of the pyrites, fince they may be feparated by 

mechanical means, and without decompofing that mi¬ 

neral r but the earth of which we now treat is inti¬ 

mately united with the other conftituent parts of the 
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pyrites, is even a conftituent part of pyrites, and ef- Of Pyrites, 

fential to the exiftence of this mineral, and cannot be ~~ 
feparated but by a total decompofition of it. 

According to Henckel, this unmetallic earth a* 
bounds much in the white pyrites, fince he found 

from the analyfes which he made, that the iron, 

which is the only metal exifting in thefe pyrites, is 

only about ^th Part °f the fixed fubftance that re¬ 

mains after the arfenic has been expelled by torrefac- 
tion or fublimation. 

A much larger quantity of iron is in the pale-yel¬ 

low pyrites, according to Henckel. The propor¬ 

tion of iron is generally about twelve pounds to a quin¬ 

tal of pyrites, and fometimes 50 or 60 pounds : this 

is therefore called martial pyrites. It contains a- 

bout £ of its weight of fulphur, and the reft is un¬ 
metallic earth. 

The quantity of unmetallic earth contained in the 

yellow or cupreous pyrites, which are alfo martial, 

fince, as we have obferved, iron is an effential part o£ 

every pyrites, has not yet been determined. They pro¬ 

bably contain fome of that earth, tho* perhaps lefs of 

it than the others. 

The nature of this unmetallic earth of pyrites has 

not been well examined. Henckel thinks that it is an 

earth difpofed already by nature to metallization, but 

not fufficiently elaborated to be confidered as a metal¬ 
lic earth. This opinion is not improbable; but as 

alum may be obtained from many pyrites, may we not 

fufpeft that this unmetallic earth is of the nature of 

the bafis of alum or argillaceous earth ? Perhaps alfo 

this earth is different in different kinds of pyrites. 
The fubjeft deferves to be well examined. 

Although pyrites is not fo valuable as true ores, be- 

caufe in general it contains lefs metal, and but exceed¬ 

ingly little of the precious metals ; and becaufe its me¬ 

tallic contents are fo difficult to be extra&ed, that, ex¬ 

cepting cupreous pyrites, which is called pyritous cop¬ 

per ore, it is not worked for the fake of the contain¬ 

ed metal; yet it is applied to other purpofes, and fur- 

nifties us with many ufeful fubftances ; for from it we 

obtain all our green and blue vitriols, much fulphur,. 

arfenic, and orpiment. See the principal procejfes by 

•which thefe fubjlances are extracted from pyrites, under 

the fe&ion Smelting of Ores. 

As all pyrites contain iron, and moft of them con¬ 

tain alfo fulphur ; as the pyrite moft frequently 

found contains only thefe two fubftances with the un¬ 

metallic earth ; and as iron and fulphur have a An¬ 

gular a&ion upon each other when they are well 

mixed together and moiftened ; hence many kinds of 

pyrites, particularly'thofe which contain only the prin¬ 

ciples now mentioned, fuftain a Angular alteration, and 

even a total decompofition, when expofed during a cer¬ 

tain time to the combined aftion of air and water. 

The moifture gradually penetrates them, divides and 

attenuates their parts; the acid of the fulphur particu¬ 

larly attacks the martial earth, and alfo the unmetallic 

earth, its inflammable principle is feparated from it, 

and is diffipated. While thefe alterations happen, the 

pyrites changes its nature. The acid of the fulphur 

which is decompofed, forms with the fixed principles of 
the pyrites, vitriolic, aluminous, and felenilic falt3; fo 

that a pyrites, which was once a fhining, compaft, very 

hard mineral, becomes in a certain time a greyifh, fa- 
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Of Pyrites, hne, powdery mafs, the tafte of which is faline, auftere, 

and ftyptic. 

Laftly, if this mafs be lixiviated with water, cryftals 

of vitriol, and fometimes of alum, according to the na¬ 

ture of the pyrites employed, may be obtained by eva¬ 

poration and cryftallization. 

This alteration and fpontaneous decompofition of 

pyrites, is called efflorefcence and vitriolization; becaufe 

the pyrites become covered with a faline powder, and 

becaufe vitriol is always formed. This vitriolization is 

more or lefs quickly accomplifhed in pyrites according 

to its nature. It is a kind of fermentation excited by 

moifture amongft the conftituent part3 of thefe mine¬ 

rals; and it is fo violent in thofe which are moft difpo- 

fed to it, that is, in the pale-yellow pyrites, which 

contain chiefly fulphur and iron, that when the quan¬ 

tity of thefe is confiderable, not only a fulphureous va¬ 

pour and heat may be perceived, but alfo the whole 

kindles and burns intenfely. The fame phenomena are 

obfervable, and the fame refults are formed, by mixing 

well together, and moiftening a large quantity of fi¬ 

lings of iron and powdered fulphur; which experiment 

Lemeri ha3 made, to explain the caufes of fubterranean 

fires and volcanos. 

We cannot doubt that, as the earth contains very 

large maffes of pyrites of this kind, they muft undergo 

the fame changes when air and moifture penetrate the 

cavities containing them; and the beft natural philofo- 
phers agree, that very probably thi3 furprifing decom¬ 

pofition of pyrites is the caufe of fubterranean fires, of 

volcanos, and of mineral waters, vitriolic, aluminous, 

fulphureous, hot and cold. 

No other pyrites is fubjeCt to this fpontaneous de¬ 

compofition when expofed to humid air, but that which 

is both martial and fulphureous; that is, the pale- 

yellow pyrites. The arfenical pyrites, or that which 

contains little or no fulphur, is not changed by expo- 

fure to air. This latter kind is harder, heavier, and 

more compact, than the former. The pyrites which is 

angular and regularly fhaped, is chiefly of this kind. 

Mr Wallerius, in his Mineralogy, propofes to diftin- 

guilh this kind of pyrites by the name of marcafite. 

When cut, it may be polifhed fo well as to give a luftre 

almoft equal to that of diamonds, but without refrac¬ 

ting or decompofing the light; for it is perfectly opake. 

It has been employed fome years pad in the manufac¬ 

ture of toys, as of buckles, necklaces, &c. and is call¬ 

ed in commerce marcafite. 

We cannot, however, concur with Mr Macquer, 

(from whom the above is taken), in thinking that 

there is fufficient reafon for confidering the minerals 

called pyrites, as a diftinCt clafs of fubftances from ores. 

They have indeed no mark by which they can certain¬ 

ly and conftantly be diftinguilhed from thefe. The 

hardnefs or property of ftriking ignited fparks from 

fteel is not common to all the fubftances generally call¬ 

ed pyrites; for we find fome of thefe enumerated by 

mineralogifts which have not that property. Wallerius 

.even mentions a pyrites which contains no iron, altho’ 

that metal is thought by Henckel to be effential to py¬ 

rites. The diftinftion of pyrites from ores has been 

chiefly introduced by miners; becaufe the greateft part 

of the former minerals contain fo little metal, and fo 

much of the mineralizing fubftances, fulphur, or arfe- 

nic, that they are feldom fmelted. Neverthelefs, fome 
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kinds of pyrites are found which contain fo much cop- Eflaying, 

per, that they are fmelted with great profit. Accord- 

ingly, fome later mineralogifts confider the cupreous 

yellow pyrites as an ore of copper, the pale*yellow 

martial pyrites as an ore of iron; and the white arfe- 

nical pyrites as an ore of arfenic. See Ores c/'Cop- 
per, Iron, and of Arsenic, infra. 

Sect. IV. EJfaying of Ores in general. 

Essays are chemical operations made in fmall, to 

determine ihe quantity of metal or other matter which 

is contained in minerals; or to difeover the value or 

purity of any mafs of gold or Giver. The former kind 

is the fubjeCt of the prefent feftion; the latter is treat¬ 

ed under the word Essays, in the order of the alpha¬ 
bet. 

Before effays of ores can be well made, a preliminary 
knowledge of the nature of the feveral metallic mine¬ 

rals ought to be attained. Each metal has its proper 
and improper ores, which have peculiar characters and 

appearances: hence perfons accuftomed to fee them, 

know pretty nearly, by the appearance, weight, and 

other obvious qualities, what metal is contained in a 

mineral. A good effayer ought to be very intelligent 

in this matter, that he may at once know what the 

proper operations are which are requifite to the effay 
of any given mineral. 

As metals are very unequally diftributed in their 

ores, we ftiould be apt to make falfe and deceitful ef- 

fays, if we did not ufe all polfible precautions that the 

proportionable quantity of metal produced by an effay 

(hall be nearly the medium contained in the whole ore. 

This is effe&ed by taking pieces of the mineral from 

the feveral veins of the mine if there be feveral, or 

from different places of the fame vein. All thefe mi¬ 

nerals are to be (hook together with their matrixes. 

The whole is to be well mixed together, and a conve¬ 

nient quantity of this mixture is to be taken for the 

effay. This is called the lotting of the ore. 

As effays, particularly the firft, are generally made 

in fmall, effayers have very fmall weights correfponding 

to the weights ufed in the great; that is, to the quin¬ 

tal or hundred pounds weight, to pounds, ounces, 

drams, &c. The effay quintal and its fubdivifions, 

vary according to the difference of weights in different 

countries; and this occafions fome confufion, when 

thefe weights are to be adjufted to each other. Tables 

of thefe weights are found in treatifes of effaying; and 

particularly in that written by Schlutter, and tranfl3ted 

and rendered more complete by Hellot, which contains 
all the details neceffary for the fubjeCt. 

The cuftom is to take, for the effay quintal, a real 

weight of a gros, or dram, which in France is equal 

to 72 grains; but as the whole dram reprefents 100 

pounds, each grain reprefents a pound and a fraCliou 

of a pound ; and hence fome difficulty and confufion 

arife in making the fubdivifions. A better method is 

that of Mr Hellot, which is to make the fictitious or 

effay quintal equal to 100 real grains, and then each 

grain reprefents a real pound. This effay quintal is 

fufficiently exaCt for ores of lead, tin, copper, iron, 

antimony, bifmuth, and mercury. But for ores of fil- 

ver and gold, another reprefentation is convenient: for 
thefe metals, as Mr Hellot fays, are generally in fo 

fmall quantity, that the button or fmall piece of metal 
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Efliying of obtained in the effay could not be accurately weighed 

0ies~ if 100 real grains were made to reprefent a quintal; 
and the difficulty of feparating the gold from fo fmall 

a quantity would be ftill greater. Thefe motives have 

induced Mr Hellot to ufe for thefe ores a fi&itious 

quintal 16 times bigger; that is, equal to 1600 real 

grains, which reprefent 1600 ounces; that is, ioolb. 
or quintal. The ounce being reprefented by a grain, 

its feveral fubdivifions mult be reprefented by fractions 
of a grain. Thus 12 grains of the fictitious quintal 

Correfpond with of a real grain (b); and this latter 

quantity may be accurately weighed in effay-balances, 

which when well made are fenfible to a much lefs 

weight. See (EJfay) Balance. 
When a quintal of an ore to be effayed has been 

weighed, and lotted, as vve defcribed above, it is to 

be roafted in a teft under a muffle. It is to be wafhed, 

if neceffary; and, in fliort, the fame operations are to 

be made iu fmall which are ufually done in great. Ad¬ 

ditions alfo are to be made, and in proper proportions, 

according to the peculiar nature of the ore. The fluxes 
generally mixed with the ore in effays are three, four, 

or five parts of black flux; one, two, or three parts of 

calcined borax; and one half of that quantity of de¬ 

crepitated common fait. The more refra&ory the ore 

is, the more neceffary is the addition of thefe fluxes: 

then the whole mixture is to be fufed either in a forge, 

or in a melting or effay furnace. 
To make effays well, all poffible attention and ac¬ 

curacy are to be employed. This objeA cannot be too 

much attended tcJ; for the lead inaccuracy in weigh¬ 

ing, or lofs of the fmalleft quantity of matter, might 

caufe errors, fo much greater, as the difproportion be¬ 
twixt the weights employed and thofe reprefented is 

greater. The mod minute accuracy therefore is ne¬ 

ceffary in thefe operations. For inftance, the effay- 

balances ought to be fmall, and exceedingly juft. The 

ore ought not to be weighed till it has been reduced 

to grofs powder fit for roafting 5 becaufe fome of it is 

always loft in this pulverization. When the ore is 

roafted, it ought to be covered with an inverted teft; 

becaufe molt ores are apt to crackle and difperfe when 

firft heated. To make the fufion good and complete, 

the precife degree of fire which is requifite ought to 

be employed; and when it is finifhed, the crucible ought 

to be (truck two or three times with fome inftrument, 

to facilitate the difengagement of the parts of the re- 
gulus from the fcoria, and to occafion their defcent and 

union into one button of metal. The crucible ought 

not to be broken, nor its contents examined, till it is 

perfe&ly cold. 
Upon breaking the crucible, we may know that the 

fufion has been good, if the fcoria be neat, compact, 

and equal; if it has not overflowed or penetrated the 

crucible; if it contain no metallic grains ;. and if its 
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furface be fmooth, and hollowed in the middle. The Eflaying 
regulus or button ought to be well collected, without Ores- 

holes or bubbles, and to have a neat convex furface; it 

is then to be feparated from the fcoria, well fcraped 

and cleaned; and, laftly, is to be weighed. If the ope¬ 
ration has been well made, its weight fhews the quan¬ 

tity of metal which every real quintal of ore will yield 
in the great. If the perfeA fuccefs of this effay be in any 

refpeA doubtful, it ought to be repeated; but the belt 
method at all times is, to make feveral effays of the 

fame ore. Some fmall differences are always found, 

however well the effays may have been made. By ta¬ 

king the medium of the refults of the feveral opera¬ 

tions, we may approach as nearly as poffible the true 

produA of the ore. 
Laftly, as mines are not worked, nor founderies e- 

ftablifhed (which cannot be done without confiderable 

expence), till the ore has been effayed, ten or twelve 

real pounds of the ore ought to be previoufly effayed; 
and effayers ought to be furnifhed with neceffary fur¬ 

naces and inftrument8 for thefe larger effays. 

In Part II. to the feveral articles of the ores of me¬ 

tals, we fhall add the moft approved methods of effay- 
ing thefe ores. We fhall here only further obferve in ge¬ 

neral, that the methods commonly praAifedfor effaying 

ores of imperfeA metals, and femimetals efpecially, are 

infufficient to procure the whole quantity of metal con¬ 

tained in ores, or even fo much as is obtained in the 

fmelting of large quantities of ores 5 and that there¬ 

fore the refult of effays is not be confidered as the pre¬ 

cife quantity contained in an ore, butgenerally only as 

an inaccurate approximation to that quantity. M.Gel- 

lert aferibes one caufe of the want of fuccefs of thefe 

operations to the alkaline falts employed as fluxes to 

the ores, by which moft metallic calxes are partially 

foluble, but more efpecially fo when any of the ful- 

phur of the ore remains; which, by uniting with thefe 

falts, forms a hepar of fulphur which is the moft power¬ 

ful of all folvents. He propofes therefore to omit the 

black flux, and other alkaline falts, and to add no¬ 

thing to the ore but powder of charcoal, and fome fu- 

fible glafs. This method, he fays, he learned from Mr 

Cramer, and has himfelf ufed with much fuccefs in the 

effays of iron and copper: but finding that other im- 

perfeA metallic fubftances could not fuftain the heat 
neceffary to effeA thefufion and vitrification of the un- 

metallic parts of the ore without being partly diffipa- 

ted, he found it neceffary to add in the effays of thefe 

latter iqetallic matters fome borax, by which the fn- 

fion might be completed with lefs heat. As we confi- 

der this as a confiderable improvement in the art of ef¬ 

faying ores, we fhall, to the articles of the feveral 

ores, add not only the proceffes commonly preferibed, 

but all thofe of Mr Gellert, according to the method 

here mentioned.. 

PART 

(b) The pounds, of which 100 is here fuppofed to make a quintal, are called Paris pounds, one of which contains 
1269 Troy grains. 
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P A R T II. 

Containing a luminary defcription of the principal Ores of each Metal, and the methods 
of Effaying them. 

Sect. I. Ores cf Cold. 

§ i. T)Roperly fpeaking, no ores of gold exift : 

for as this metal cannot be allayed with ar- 

fenic, nor with fulphur, it 16 never found diredtly mi- 

neralifed by thefe fubftances, as the other metals are. 

In the fecond place, if it be mineralifed indiredly, hy 
the union it contra&s with other metals naturally com¬ 

bined with fulphur and arfenic, fo fmall a quantity of 

it only is found in thefe ores, that they fcarcely even 

deferve the name of improper ores of gold. 
Hence gold is found either in its natural ftate, of 

a certain degree of purity, poffeffed of all its pro¬ 

perties; or engaged with fome other metals in certain 

minerals. 

The gold which is found alone is called native or 

virgin gold. This is generally incrufted, and fixed in 

different kinds of ftones, principally in flints and quartz. 

Mr Cramer fays, that the yellow brilliant fpots of the 

blue ftone, called lapis lazuli, are native gold; but 

thefe are very fmall. 

Gold is alfo found in fat and muddy earths ; and 

Mr Cramer affirms, that fcarcely any fand can be 

found which does not contain gold ; bnt he acknow¬ 

ledges, at the fame time, that the quantity is too 
fmall to compenfate for the expence of obtaining it. 

Laftly, the largeft quantity of native gold is to be 

found in the fandsoffome river's. It is chiefly colle&ed 

in hollows at the bottom of thefe rivers, and at their 

feveral bendings. The gold is colle&ed in thefe places 

by a natural operation, fimilar to that of wafhiug 

of ores. 
A confiderable quantity of gold is in the fand of 

feveral rivers in France : fo that perfons who colled 

it find enough to compenfate their trouble. Mr 

Reaumur, in a memoir that he gave in the year 1718 

concerning the rivers of France which contain gold, 

enumerates ten of them; namely, the Rhine, the 

Rhone, the Doux, the Ceze, and the Gardon ; the 

Arriege ; the Garonne ; two ftreams which flow into 

the Arriege, called. Ferriet and Benagues; laftly, 

the Salat, the fource of which is in the Pyrenean 

mountains. 

The Ceze is the river which furnifhes the largeft 

quantity of gold at certain times. Mr Reaumur ob- 

lerves, that its particles are larger than thofe of the 

Rhine and of the Rhone ; and fays, that in fome days 

a peafant will find gold to the value of a piftole, and 

in others will fcarcely find any. 

The native gold found in rivers or elfewhere is ne¬ 
ver perfectly pure, or of twenty-four karats. It al¬ 

ways contains a certain quantity of allay, which is 

generally filver. The gold of the French rivers, ac¬ 

cording to Mr Reaumur’s trials, was found to be 

from eighteen to twenty-two karats, that of the Ceze 

being the loweft, arid that of the Arriege being the 

pureft. 

Although gold, however, as above obferved from 

Macquer, cannot be dire&ly diffolved by fulphur, yet 

it probably may be mineralifed by the intervention of 

other metallic matters. Thus, although no proper 

ore of gold exifts, yet it is found in feveral mineral 

fubftances, in which it is always accompanied, as 

Cramer affirms, with a much larger quantity of filver; 

to which latter metai that author attributes its mine¬ 

ralifed ftate. The minerals containing gold are blend, 

cupreous and arfenical pyrites, ore of antimony, cin¬ 

nabar, white ore of arfenic, vitreous and other filve? 
ores, and the lead-ore called galena, 

Gold i3 more frequently imbedded in quartz than 

in any other matrix, but it is alfo found in limeftonc 

and in hornblend. Gold mines are in general very 

precarious,, as they do not form regular veins, nor ii 
the gold uniformly diftributed through a matrix. 

Becher and Cramer think, that no fand is entirely 

free from gold. The yellow, red, black, and violet- 

coloured ferruginous lands, are faid to contain moft gold* 

Mr Hellot relates, that in a eleven effays of one kind 

of fand, from a quintal, or 921,600 grains, were ob¬ 

tained each time from 848 to 844 grains of noble 

metal, exclufive of the gold which remained in the 

fcoria ; and that of the metal thus obtained two thirds 

were gold, and the remaining third was filver. He 

fays, that parcels of fand taken up at very fmall 

diftances from each other contained very unequal pro¬ 
portions of gold. 

The gold found in lands is generally lefs pure than 

that which is imbedded in a folid matrix. Reaumur 

fays, that a piece of gold, weighting 448 ounces* 

was (hewn to the Royal Academy at Paris, which 

was found upon effay to have different finenefs in dif¬ 
ferent parts of the mafs. 

§ 2. Ores and earths containing gold may he effayed 

by the methods directed for the extraction of gold from 

large quantities of thefe auriferous matters, (fee Part 

III. ): or they may in general be effayed by being fufed 

in a cupel or teft, placed under the muffle of an effay- 

furnace, or in a crucible placed in an air-furnace, with 

eight or ten times their quantity of lead if they be eafily 

fufible, and with a larger quantity of lead if they be 

difficultly fufible ; and by fcorifying the earthy matters, 

while the lead becomes impregnated with the noble 

metals. Thefe operations are entirely, fimilar to thofe 

employed for the feparation of filver from its ores by 

precipitation with lead ; a detail of 'which fee fuhjoined 

under the feflion Ores of Silver, \_Proceffes I. III. 

IV. V. VI.], . Thefe metals are afterwards to be fe- 

parated from the lead by cupellation, in the manner 

dirc&ed in the article Essay [of the value offilver 

and of gold). The gold is then to be feparated 

from the filver by the proceffes deferibed in the article 
Parting. 

The quantity of lead to be added to the ore in 

this effay mull be fuch as renders the fcoria very thin,, 

that the whole gold may be imbibed by the lead. 

Some iron ores containing gold cannot be reduced 

into- 
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Platina and into a Teona fyfficiently thin with fixteen times their 

Sllver- quantity of lead unlefs the heat be at the fame time 

confiderably increafed. When the ore is exceedingly 

refraftory, the fcorification ought to be promoted 

by adding to it four times its quantity of tartar, twice 

its quantity of nitre, and four times its quantity of 

litharge. This mixture is to be put in a good effay- 

crucible, and covered with the fea-falt. The cru¬ 

cible is to be fet in a forge-hearth, and expofed gra¬ 

dually to heat, till the fcoria has acquired fuflicient 

fluidity, and the lead has imbibed the noble metal. 

See the methods which have been ufed for effacing 

auriferous funds, under Part III. 

Sect. II. Ores of Platina. 

Platina is very rare, and has been but lately dif- 

covered. As, like gold, it cannot be allayed with 

fulphur or with arfenic, probably no ore, properly fo 

called, exifts of this metal. Accordingly in the only 

mines of platina which we know, namely, the gold 

mines of Santafe near Carthagena, the platina is found 

native like the gold, and in its metallic ftate. 

Sect. III. Ores of Silver. 

§ i. Next to gold, filver is the metal moil fre¬ 

quently found in its metallic ftate, that is, not mine- 

ralifed by fulphur or by arfenic. This filver, called 

alfo native or virgin, generally affe&s fome regular 

form, and confifts of filaments or vegetations of va¬ 

rious figures. It is found in form of plates, of fibres, 

or of grains, or cryftallized. It lies generally in quartz, 

flint, fpar, flate? cobalt, and in filver-ores. It is fome- 

times enveloped in a thin ftony cruft. It is generally 

allayed with fome gold: but filver, like all the other 

metals, is much more frequently found mineralifed by 

fulphur and by arfenic. 

Three principal proper ores of filver are known, 

which are very rich, but very rare. Thefe are; 

1. The vitreous filver ore. This ore has no deter¬ 

minate figure, and has nearly the colour, foftnefs, and 

fufibility of lead. It is very heavy, and contains three 

quarters of its weight of pure filver. In this ore the 

filver is minerallized by fulphur alone. Some expert ar- 

tifts imitate it very well by combining fulphur with fil¬ 

ver by fufion in a crucible. 

This ore, according to Cronftedt, is either in form 

of plates or of fibres, or is cryftallized, or has no de¬ 

terminate figure. It may be imitated by adding about 

five parts of fulphur to one part of melted filver; in 

which operation moft of the fulphur is confumed : or 

it may be imitated by expofing a plate of filver red- 

hot to the fumes of burning fulphur. 

2. The horny or corneous filver ore. This ore is fo 

called from its colour and femitranfparency, by which 

it refembles horn or colophony. This ore, being fud- 

denly heated, crackles, as almoft all ores do, and melts 

with a gentle heat. Two-thirds of it are filver, which 

is mineralifed by fulphur and arfenic. This ore is very 

rare. Wallerius fays, after Woodward, that it is found 

at Johaun-Georgen-Stadt in Saxony. 

' Corneous ore has various colours; white, pearly, 

brown, yellow, greenifh, or reddifh. It is foliated 

and femitranfparent. It is fomewhat duftile, and fu- 

fible with the flame of a candle. When heated, it e- 

mits, as WalUrius fays, a fulphureous and blue flame, 

Part II. 
and, according to Cramer, alfo a very final! quantity Ores of 

of an arfenical fume. Wallerius fays, that it contains- Sllver. 

two-thirds of filver, with a confiderable quantity of fill- ' 

phur, and a fmall quantity of arfenic. Lehman thinks 

that it is filver united with a little arfenic. ButMrCron- 

ftedt fays, that it is a luna cornea, or filver combined 

with marine acid; and that it is incapable of being de- 

compofed but by fubftances which can unite with 

that acid. This latter opinion feems to be the moft ♦ 
probable; as the ore, according to its defcription, is 

fimilar to luna cornea, and as it cannot be imitated by 

any mixture of fulphur and of arfenic with filver. The 

blue flame, and the fmefl (lightly arfenical, which are 

emitted from heated corneous ore, are alfo obfervable 

from every combination of marine acid with a fubftance 

containing phlogifton. 

3. Red fiver ore, called alfo rofclare. Its colour 

is more or lefs red ; it is fometimes cryftallized, very 

heavy, and is fufible like the above-mentioned ores. 

In this ore the filver is mineralifed by arfenic and by 

fulphur, but chiefly by the former. It alfo contains 

a little iron, and furnilhes two-thirds of its weight of 

filver. Its red colour may proceed either from the 

iron it contains; or from the mixture of arfenic and 

fulphur; or, laftly, from the particular manner in 

which the arfenic is united with the filver, an example 

of which we have in the red precipitate of filver made 

by the neutral arfenical fait. 

Red fiver ore is either plated or folid, or cryftal¬ 

lized, and frequently femitranfparent. Its colour is 

various, from a dark grey to a deep red, according to 

the proportions of the two mineralifing fubftances. It 

crackles and breaks in the fire, exhales an arfenical 

fume, and is readily fufed. It is found generally in 
quartz, fpar, cryftal, hornblend. 

Befides the three filver ores above defcribed, the 

following ores contain filver mixed with other metals. 

1. Grey fiver ore. This contains copper and filver 

mineralifed by arfenic and fulphur, and generally more 

of the former than of the latter metal; but as it is va¬ 

lued chiefly for the filver, it has been generally enu¬ 

merated amongft filver ores. 

2. Whitefilver ore is an arfenical pyrites containing 
filver. 

3. Black fiver ore contains fulphur, arfenic, copper, 

iron, fometimes lead, and about a fourth part of filver, 

according to Wallerius. 

4. Plumofefiver ore is white or black, ftriated like 

plum-alum, orlikeoreof antimony. It is filver mi¬ 
neralifed by fulphur, arfenic, and antimony. 

5. Peck-blend. In this blend filver, gold, and 
zinc, are mineralifed by fulphur, probably by inter¬ 

vention of iron, by which the gold and zinc are ren¬ 

dered capable of uniting with the fulphur. 

6. Silver is frequently found in galena ; and fome¬ 

times in martial pyrites; in the red ore of arfenic ; in 

various ores of copper, lead, tin, iron, and efpecially 

cobalt; in blends; in yellow or red earths; in black 

and blue bafaltes; and alfo in frata of flones which 

do not appear externally to contain any mineral fub¬ 

ftance. 

7. Liquidfilver ore, or guhr of fiver, is a grey or 

whitifti liquid mafs, which contains, as Wallerius fays, 

either native filver, or fome fluid fubftance capable of 

producing it. Mr Cronftedt mentions, in the Swe- 
difh 
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E flaying difh Memoirs, a water flowing through a mine in 

°Vrm °f Norway containing filver. Another inftahce is al- 
* v€r' fo mentioned of a filver guhr, in the Att. Erud. Up- 

fal. 1720. 
8. Mr Von Jufti pretends, that he has found filver 

mineralifed by an alkaline fubjlance j but he has not 

fpoken fufficiently diftinftiy concerning it, to know 

whether he means a faline or earthy alkaline mat¬ 

ter. Henckel alfo pretends, that by treating calca¬ 

reous earth or certain clays with pyrites, filver may be 

obtained. 

§ 2. Ores of Jiher may be effayed by the fame me¬ 

thods which are employed for the extraction of that 

metal from large quantites of ores; which methods 

are different, and fuited to the different qualities of 

the different ores. See Part III. Or, in general, ores 

and earths containing filver may be effayed by the fol¬ 

lowing proceffes, which are copied from Dr Mortimer’s 

Englifh edition of Cramer's Art of Effacing Metals, 

Part II. Procefs 1. 

PROCESS I. 

To precipitate Silver by means of Lead frotn fufible 
Ores. 

“ Pound the ore in a very clean iron mortar into 

fine powder : of this weigh one docimaftical centner 

or quintal, and eight of the like centners of granula¬ 

ted lead. 
“ Then have at hand the docimaftical teft, which 

muft not as yet have ferved to any operation : pour 

into it about half of the granulated lead, and fpread it 

with your finger thro’ the cavity of it. 

“ Put upon this lead the pounded ore 5 and then 

cover it quite with the remainder of the granulated 

lead. 
“ Put the teft thus loaded under the muffle of an 

cffay-fumace, and in the hinder part of it: then make 

your fire, and encreafe it gradually. If you look thro* 

the holes of either of the Aiders, you will foon fee that 

the pounded ore will be raifed out of the melted lead, 

and fwim upon it. A little after, it will grow clam¬ 

my, melt, and be thrown towards the border of the 

teft : then the furface of the lead will appear in the 

middle of the teft like a bright difc, and you will fee 

it fmoak and boil : fo foon as you fee this, it will be 

proper to diminifh the fire a fmall matter for a quar¬ 

ter of an hour; fo that the boiling of the lead may 

almoft ceafe. Then again, increafe the fire to fuch a 

degree, that all may turn into a thin fluid, and the 

lead may be feen, as before, fmoking and boiling 

with great violence- The furface of it will then di¬ 

minifh by degrees, and be covered over with a mafs 

of fcorias. Finally, have at hand an iron hook ready 

heated, wherewith the whole mafs muft be ftirred, e- 

fpecially towards the border; that in cafe any fmall 

parcels of the ore not yet diffolved fhould be ad¬ 

herent there, they may be brought down, taking 

great care not to ftir any the leaft thing out of the 

teft. 
“ Now, if what is adherent to the book during the 

ftirring, when you raife it above the teft, melts quick¬ 

ly again, and the extremity of the hook grown cold is 

covered with a thin, fmooth, fhining cruft ; it is a fign 

that the fcorification is perfect; and it will be the 

L U R G Y. 
more fo as the faid cruft adherent to the hook fhall he 

coloured equally on every fide : but in cafe, while the 

fcorias are ftirred, you perceive any confiderable clam- 

minefs in them, and when they adhere in good quan¬ 

tity to the hook, though red-hot, and are inequally 

tinged, and feem dufty or rough with grains inter- 

fperfed here and there ; it is a fign that the ore is not 

entirely turned into fcorias. In this cafe, you muft 

with a hammer ftrike off what is adherent to the hook, 

pulverize it, and with a laddie put it again into the 

teft, without any lofs or mixture of any foreign body, 

and continue the fire in the fame degree till the fcoria 

has acquired its perfeftion and the abovementioned; 

qualities. This once obtained, take the teft with a 

pair of tongs out of the fire, and pour the lead, toge¬ 

ther with the fcoria fwimming upon it, into a cone 

made hot and rubbed with tallow. Thus will the firft 

operation of the procefs be performed, which does 

not commonly indeed laft above three quarters of an 
hour. 

“ With a hammer ftrike the fcorias off from the re- 

gulus grown cold, and again examine whether they 

have the chara&eriftics of a perfeft fcorification ; if 

they have, you may thence conclude, that the filver 

has been precipitated out of the ore turned to fcorias, 
and received by the lead. 

“ When the fcorification lafts longer than we men¬ 

tioned, the lead at laft turns to fcorias or litharge, and 

the filver remains at the bottom of the veffel: but the 

fire muft be moderately fupplied, and the veffels be 

extremely good, to produce this effeft ; for they fel- 

dom refill to the llrength of the fcorias long enough ; 

fo that the whole fcorification may be brought to an 

end j which has afterwards this inconveniency, that theL 

filver is diflipated by grains in the fmall hollows of the 

corroded ore, and can hardly be well collected again, 

when the ore has but little filver in it. Nay, there is 

ft ill more time to be confumed to obtain the per¬ 
fect deftruftion of the lead, by means of the com¬ 

bined actions of the fire and air, becaufe the fcorias 
fwimming at the top retard it confiderably. 

“ In this procefs, the fulphur and the arfenic of the 

filver-ore, when the ore is broken fmall, and extended 

widely in a fmall quantity, are in part eafily diflipated 

by the fire, and in part abforbed by the lead ; the 

lighter part of which, fwimming upon the heavier, be¬ 

comes very clammy by means of the fulphur which is 

in the ore; but when this is diflipated by the violence 

of fire, it turns into glafs or fcorias: but when arfe¬ 

nic is predominant in the ore, the plumbeous part 

turns immediately into a very penetrating and very fu¬ 

fible glafs, having a diffolving efficacy, unlefs the ar¬ 

fenic lies hidden in a white pyrite or cobalt. For this 

rtafon, the fixed part of the ore, which is no filver, is 

diffolved by that glafs, melts, and afliimes the form of 

fcorias. The unmetallic earths and the pure copper 

or lead ores thereto adherent are of this kind. The 

filver then remains immutable 5 and being freed of thefe 

heterogeneous bodies, which are partly diflipated and 

partly melted, it is precipitated and received by the 

remaining regulus of lead. Therefore this procefs is. 

completed by three diftinft operations; viz; 1. By 

roafting. 2. By fcorification. 3. By the melting pre¬ 

cipitation of the filver, which is the refult of the two 
former operations. 
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“ The ore mud be pulverlfed very fine, in order 
to increafe the furface, that the diffipation of the vo¬ 

latiles and the diffolution by litharge may be fooner 

effected. This pulverifing muft then be done before the 

ore is weighed, becaufe there is always fome part of 

the ore adherent to the mortar or iron plate on which 

it is made fine; which part being loft, the operation 

i3 not exadl. Erker was in the right when he pre- 

fcribed eight centners of lead for the fubduing of fu- 

fible ores. Neverthelefs, it muft be owned, that this 

quantity is fuperfluous in fome cafes. However, as 

the fluxibility of the filver-ore depends from the ab- 

fence of ftohes, pyrites, &c. it is eafy to fee, that 

there are an infinite number of degrees of fluxibility 

which it would be needlefs to determine exa&ly, and 

moft commonly very difficult to determine by the bare 

fight. Befides, a little more lead does not render the 

procefs imperfedt 5 on the contrary, if you ufe too 

fmall a quantity of lead, the fcorification is never 

completely made. Nay, there are a great many ores, 

containing fulphur arid arfenic in plenty, that deftroy 

a confiderable quantity of lead: fuch are the red fil¬ 

ver-ore, and that wherein there is a great deal of the 

fteel-grained lead- ore. If the fire muft be fometimes 

diminiftied in the middle of the procefs, it is in order 

to hinder the too much attenuated litharge, which is 
continually generated out of the lead, from penetrating 

the pores of the teft, and from corroding it; which is 

eafily done when the fire is over-ftrong ; for then the 

furface of the veffel which is contiguous to the lead 
contrails cavities, or, being totally confumed by fmall 

holes, lets the regulus flow out of it. The veffels 

that are moft fubjedl to this inconvenience are thofe in 

the materials of which lime, plafter, and chalk are 

mixed. Nay, thefe bodies, which are of their nature 

refra&ory, being eroded during their fcorification, at 

the fame time communicate a great clamminefs to the 

fcoria ; fo that a great quantity of the mafs remains 

adherent to the teft in the form of protuberances, 

when you pour it out ; whereby a great many grains 

qf the regulus are detained.” 

PROCESS II. 

The regulus obtained by the procefs I. contains all 

the filver of the ore, and the unfcorified part of the 

lead. The filver may be afterwards feparated from the 

lead, and obtained pure by cupe’llation; which procefs 

is defcribed under the article Essay (of the value of 

Silver.) 

PROCESS III. 

If the fiver-ore cannot he wafhed clean, or if it he 

rendered refra£tory by a mixture of umnetallic earths 

andfones, the fcorification of thefe earthy matters fre¬ 

quently cannot be completed by the procefs I. Cra¬ 

mer therefore diredls, that fuch ores ftiall be treated in> 

the following manner. 

“ Bruifethe ore into an impalpablepowder,bygrind¬ 

ing in a mortar; to a docimaftical centner of it, add a 

like quantity of glafs of lead finely pnlverifed ; for tlie 

more exadlly thefe two are mixed together, the more 

fcalily the fcorification afterwards fucceeds. Put this 

mixture, together with 1 2 centners of lead, into the 

left, according to procefs I. then put the teft under 
■the muffle. 

L U R G Y. Part II. 
“ Make firft under it a ftrong fire, til! the lead EfTaying 

boils very well; when you fee it fo, diminilh the vio- of„c?‘es of 
lence of the heat, as was diredled in the firft procefs ; 1 vcr‘ 

but keep it thus diminiftied a little longer: then, fi¬ 

nally, again increafe the fire to fuch a degree, till you 

perceive the figns of a perfect fcorification and fufion. 

See the whole procefs /. Now this procefs lafts a little 

longer than the foregoing, and requires a greater fire 

towards the end. 
“ It fometimes happens that a very refra&ory ore 

cannot be diffolved by litharge ; and that a mafs, 
which has the clamminefs of pitch, fwims upon the 

regulus and upon the fcorias themfelves which are al¬ 

ready fubdued in part: when you fee this, (hut the 

vents of the furnace to diminiih the fire; then gently 

touch this refraftory body with a fmall iron cold hook, 

to which it will immediately flick; take it off foftly, 

not to lofe any thing; pound it into a fine powder, 

adding a little glafs of lead, and put it again into the 

teft; then continue the fcorification till it is brought 

to its perfection. But you muft always examine the 

fcoria of your refraftory ore, to fee whether there 

may not be fome grains of regulus difperfed in it: for 

fometimes the fcorias that grow clammy retain fome- 

thing of the metal; which if you fufpedl, pound the 

fcorias into a fine dull, and thus the grains of metal 

will appear if there are any left, becaufe they can 

never be pounded fine. The filver is feparated from 

this regulus by cupelling, as in Procefs II. 

“ All earths and ftones are refradlory in the fire: 

for, although fome of them melt naturally in the fire, 
as thofe that are vitri{jable do ; neverthelefs, all the 

others, a very few excepted, melt much more diffi¬ 

cultly than metals, and never become fo thin in the 

fufion as is required for the fufficieut precipitation of 

a precious metal. But litharge itfelf does not con¬ 

veniently diffolve thefe refractory matters by the help 

of fire alone, unlefs you add fome mechanical mixture 

to them; for the very moment the faid litharge pene¬ 

trates through the interftices of the refra&ory ore, 

and begins to diffolve it, a tenacious mafs is produced, 

which hardly admits any farther dilution by th£ li¬ 

tharge. You may fee it plain, if you make coloured 

glaffes with metallic calxes; if yon pour cavekfly upon 

them a calx that gives a colour, you will never obtain 

that they may be equally dyed on every fide, even al¬ 

though you ftiould torture them for whole days toge¬ 

ther in a great fire. Nay, glafs already made can 

never be diluted by only pouring falts and litharge 
upon it. Wherefore, you muft ufe the artifice of 

glafs-makers, who, in the making of the moft perfect 

glaffes, take great care, before they put the fpecies of 

their ingredients into the fire, to have a mechanical 

mixture precede, or at leaft accede during the fufion 

itfelf, which is done here by pounding glafs of lead 

mixed with the ore: but if you think that your glafs 

of lead is not fufficiently.fufible, you may add to it 

litharge melted firft, and then pounded into a line 

powder. 
“ As this fcorification requires a longer and a 

greater fire than the foregoing, and as a greater 

quantity of litharge is moreover requifite to fubdue 

the refractory fcoria; it is eafy to fee why a much 
greater quantity of lead mutt be ufed here than in 

Procefs I.; and, although lefs lead is often fufficient, 
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Eflaying it is neverthelefs proper always to ufe the greateft 

of Ores of quantity that can be neceflary; left, for inftance, it 

s'lver' fhonld be neceflary to try fo many times the lead 

alone, to make it evident how much filver the lead 

when alone leaves in the coppel. Nor need you fear 

left any thing of the filver be taken away by the 

lead, provided the coppels be good, and the cop- 

pelling duly put in execution : for you can hardly 

colleft a ponderable quantity of filver out of the col¬ 

lected fume of the lead, which rifes during the cop- 

pelling, as well as out of the litharge that is withdrawn 

into the coppel.” 

PROCESS IV. . 

If the ore he rendered refraftory by pyrites, Cramer 

direfts that the filver (hould be precipitated by lead 

in the following manner. (Art of Affaying, Part II. 

proc. 4.) 
“ Break your ore into a rough powder, and put a 

centner of it into the teft: put upon this another teft 

in the manner of a tile; put it under the muffle hardly 

red-hot: increafe the fire by degrees. There will 

always be a crackling: which being ended, take away 

the upper-teft ; for when the veffels have been red- 

hot about one minute, the ore ceafes to fplit. Leave 

the ore under the muffle till the arfenic and the ful- 

phur are for the moft part evaporated; which you 

will know from the ceflation of the vifible fmoke, of 

the fmell of garlic, or the acid ; then take away the 

left, and leave it in a place not too cold, that it may 

cool of itfelf. 
“ Pour out, without any difflpation, the roafted 

ore, and with a knife take away what is adherent to 

the veffel; pound it to a moft fubtile powder, and 

grind it together with an equal weight of glafs of lead; 

and, finally, fcorify the whole colleft ed ore in the 

fame teft wherein the tefting was made, unlefs it has 

contracted chinks, as was defcribed in Procefs III. 

“ Remarks. Yellow pyrites-ores contain a very 

great quantity of fulphur, even greater than is ne¬ 

ceflary to faturate the metal that lies hidden in them. 

For which reafon this fuperfluous fulphur difiipates 

in a middling fire ; but if it had been mixed with lead, 

it would have rendered it refraftory, nor could it after¬ 

wards be diflipated from it without a confiderable 

deftruftion of the lead. The white arfenical pyrites 

turn alfo a great quantity of lead into glafs, on ac¬ 

count of the abundance of the arfenic they contain. 

For which reafon thefe ores muft be previoufly roafted, 

that the fulphur and arfenic may be diflipated. Nor 

need you fear left any part of the filver be carried 

away with the arfenic; for when arfenic is feparated 

from any fixed body, by a certain degree of fire, it 

carries nothing of that body away with it.” 

PROCESS V. 

SILVER may he precipitated from its ore by cupellation 

only, in the following Procefs, given by Cramer, 

[Art of Affaying, Part II. Proc. 9.] 

“ Pound one centner of ore; roaft it in the 

manner direfted in the laft procefs; beat it to a moft 

fubtle powder ; and if it melts with difficulty on the 

fire, grind it together with one centner of litharge, 

which is not neceflary when the ore melts eafily : then 
Vol. VII. 1 
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divide the mixture or the powder of the ore alone into Eflaying 

five or fix parts, and wrap up every one of them feve- of .9^® of 

rally in fuch bits of paper as can Contain no more than LIfli— 
this finall portion. 

“ Put a very large coppel under the muffle ; roaft 

it well firft, and then put into it fixteen centners of 

lead: when the lead begins to fmoke and boil, put 

upon it one of the faid portions with the fmall paper 

it was wrapt up in, and diminifh the fire immediately, 

in the fame manner as if you would make a fcorifica- 

tion in a teft, but in a leffer time. The fmall paper, 

which turns prefently to allies, goes off of itfelf, and 

does not fenfibly increafe the mafs of the fcorias. The 

ore proceeding therefrom is caft on the border, and 

turns to fcorias very foon. Increafe the fire again im¬ 

mediately, and, at the fame time, put another por¬ 

tion of the ore into the coppel, as was juft now faid. 

The fame effefts will be produced. Go on in the 

fame manner, till all the portions are thrown in and 

confumed in the lead. Finally, deftroy the remaining 

lead with a ftronger fire. 

“ The filver that was in the ore and in the lead 

will remain in the coppel. If you deduct from it the 

bead proceeding from the lead, you will have the 

weight of the filver contained in the ore. If the ore 

employed was eafy to be melted, all the fcoria vanilhes; 

but if it was refraftory or not fufible, all the fcoria 

does not always go away, but there remains fome- 
thingof it now and then in the form of dull. A great 

many ores and metals may be tried in this way, 

except only fuch as fplit and corrode the coppels. 

There are likewife fome of them which muft be pre¬ 

vioufly prepared in the fame manner as is required 

to render them fit for going through a fcorification. 

See the foregoing Proceffes. 

“ Remarks. The ore thrown at feveral times up¬ 

on lead- boiling in a coppel may be diffolved without 

the foregoing fcorification : but this is very far from 

having an equal fuccefs with all kinds of ores ; lot 

there are ores and metals which refift very much to 

their diffolution by litharge ; and which being on this 

account thrown on the border, are not fufficiently 

diffolved; becaufe the litharge fteals away foon into 

the coppel. Neverthelefs, there are fome others which 

vanifh entirely by this method, except the filver and 

gold that was contained in them. 

“ A previous roafting is neceflary, firft, for the 

reafons mentioned, and then becaufe the ore thrown 

upon boiling lead (hould not crackle and leap out; 

for, having once paffed the fire, it bears the moft hid¬ 
den heat.” 

PROCESS VI. 

Silver may he precipitated out of the fame bodies as 

were mentioned in the foregoing proceffes by fcorification 

in a crucible. [Cramer, Proc. 15.] 

“The body out of which you intend to precipitate 

filver muft be previoufly prepared for a fcorification 

by pounding and roafting, as mentioned in the former 

proceffes. Then, in the fame manner, and with the 

fame quantity of lead, put it into a crucible ftriftly 

examined, that it be entire, folid, not fpeckled with 

black fpots, like the fcoria of iron, efpecially at its 

inferior parts, and capable of containing three times 

27 U as 
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Eflaying^ as much. Add befides glafs gall and common fait, 

Silver °l k°th veiT dry, and enough, that when the whole is 
--J—melted, the falts may fwim at top at the height of 

about half an inch. 

“ Put the crucible thus loaded into a wind-furnace; 
flfut it clofe with a tile; put coals round it, but not 

higher than the upper border of the crucible. Then 

light them with burning coals, and increafe the fire 

till the whole melts very thin, which will be done by 

a middling fire, maintained always equal, and never 

greater: leave it thus for about one quarter of an 

hour, that the fcorification may be perfeftly made. 

Take off the tile and ftir the mafs with an iron wire, 

and a little after pour it out into the mould. When 

the regulus is cleaned from fcorias, try it in a teft by 

coppelling it. 
“ Remarks. The fcorification of any ore what¬ 

ever, or of any body fetched out of ores, may indeed 

be made by this apparatus, a3 well as in a teft under 

a muffle : but it ferves chiefly to the end that a greater 

quantity of metal may be melted from it with profit. 

For you may put many common pounds of it at one 

Angle time into the crucible; but then you need not 

obferve the proportion of lead prefcribed in the fore- 

going procefs; nay, a quantity of lead two or three 

times lefs is fufficient, according to the different qua¬ 

lities of the objeft. But the mafs will certainly be 

fpilt, unlefsyou choofe a very good crucible ; for there 

is no veffel charged with litharge, that can bear a 

ftrong fire having a draught of wind, without giving 

way through it to the litharge. 
“ You add glafs-gall and common fait, that they 

may forward the fcorification, by fwimming at top; 

for the refra&ory fcoria rejefted by the litharge, and 

adhering between this and the falts that fwim at top, 

is foon brought to a flux, and the precipitation of the 

filver is thereby accelerated. They alfo hinder in a 

manner a fmall burning coal fallen into the crucible, 

from fetting the litharge a boiling, which troubles 

the operation ; for the litharge or glafs of lead, 

efpecially that which is made without any addition, 

fo foon as the phlogifton gets into it, raifes into a 

foamy mafs, confiding of a multitude of fmall bub¬ 

bles very difficult to be confined, unlefs the phlogifton 

be entirely confumed, and the litharge reduced to 

lead, yvhich fometimes raifes above the border of the 

veffel-” 

L U R G Y. Part II. 
Native metallic filver may be feparated from the Copper 

ftones and earths with which it is intermixed, by °rfS* 

amalgamation ‘with mercury, which operation is to be 

performed in the fame manner as for the feparation of 

native gold; a detail of which fee in Part III. 
feft. iii. 

The corneous ore, if it really be, as Cronftedt fays, 

a luna cornea, ought to be treated in fome of the 

methods directed for the reduction of luna cornea. 
See Chemistry, n° 366, 367. 

Sect. IV. Ores of Copper. 

§ 1. Copper is found under ground in three diffe¬ 

rent forms. 1. Native or virgin copper diverfely ra¬ 

mified, which is much more rare than native filver. 

This native copper is not fo dudlile as copper purified 

by fufions from the ore (a). 2. Copper is found in 

form of calx, of verdigreafe, of precipitates. Such 

are the minerals called ftlky copper ores, and feveral 

white and green earths. Thefe matters are only cop¬ 

per almoft pure and but little mineralifed, but which 

has been corroded, diffolved, precipitated, calcined 

by faline matters, by the adion of the air, of water, 

and of earths (b). 3. Copper is frequently in a truly 

mineral ftate, that is, combined with fulphur, and 

with arfenic, with other metallic matters mixed with 

eatths, and enveloped in different matrixes. Thefe 

are the true copper ores. They have no regular forms 

except they partake of the nature of pyrites. Their 

colours are very different, which depend chiefly on the 
proportion of the mineral fubftances compofing them. 

Laftly, in almoft all of them we may perceive green or 

blue colours, which always indicate an erofion or cal¬ 

cination of the copper. Moft copper ores contain al¬ 

fo fome iron or ferruginous earth, to which the ochrey 

colour is to be attributed, which might make us believe 

them to be ores of iron. Ores which contain much iron 

are the moft difficultly fufible. 

Copper ores have almoft all a yellow, golden, and 

ffiining colour, by which they are eafily diftinguifhed. 

Some of them are coloured with irifes, and frequently 

have fpots of vcrdegrife, by which alfo they are diftin- 

guilhable from other ores. 

Many copper ores are alfo rich in filver. Such is 

that called the ‘white copper ore, the colour of which 

is rather occafioned by arfenic than by filver, altho’ it 

contains fo much filvtr as to be enumerated by feveral 

mine- 

(a) Native Copper is folid ; or confifting of friable maffes, formed by precipitation of cupreous vitriolic waters, 
called cement or ziment copper ; or forming cryftallized cubes, or grains, leaves, branches, or filaments. 

( b) Calciform ores are either pure calxes of copper, or are mixed with heterogeneous matters, i- The pure are, 
loofe friable oehre, called cceruleum montcmum, mountain-blue, and viride montanum, mountain-green ; and the 
red indurated calx, called improperly glafs copper ore. 1. Mixed calciform ores are thofe in which the calx of 
eopper is mixed; with calcareous earth, forming a mountain blue ; with iron, forming a black calx; with gypfum, 
an indurated green ore, called malachites; and with quartz, a red ore. 

(c) Copper is mineralifed, 1. By fulphur, forming the grey copper ore, improperly called vitreous (minera cu- 
pri vitrea Wallerii). 2. By fulphur at ed iron, forming the hepatic copper ore (minera cupri hepatica Wallerii) of a 
brown yellow colour. It is a kind of cupreous pyrites, and is called by Cronftedt minera cupri pyritacea. Some¬ 
times it is of a blackifh grey colour, and is then called pyrites cupri grifeus (minera cupri grifea Wallerii); fome¬ 
times of a reddilh yellow, and tarnilhed with blue irifes on its furface, when it is called minera cuprilazurea\ when 
of a yellowifh green colour, it is the pyrites cupri flavo-viridefcens (cuprum fulphure & ferro mineralifatum Wal¬ 
lerii); and when of a pale yellow colour, it is the pyrites cupri palideflavus. Moft of the above pyritaceous ores 
contain alfo fome arfenic, but their fulphur is predominant. 3. Copper mineralifed by fulphur, iron, and arfenic. 
White copper ore (Minera cupri alba Wall.) This ore contains alfo fome filver. a. Copper diffolved by vitriolic 
acid. Native blue vitriol, 5. Copper united‘with bitumens. Copper-coal ore. This is a pit-coal, from the afties 
ef which copper is obtainable. 6. Copper is alfo found in the mineral called kupfer nickeL 
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Effacing miueralogifts amongft filver ores. 

of Ores of Laftly, the pyrites of a golden yellow colour which 

Copper' contains copper and fulphur, and the white pyrites 

which contains copper and arfenic, are confidered as 

copper ores by feveral chemifts and n^turalifts. Henc- 

kel and Cramer remark, that no proper ore of copper 

is known which doe3 not contain a confiderable quan¬ 
tity of arfenic. 

§. 2. Ores of copper may be ejfayed in methods fi- 

milar to thofe employed for fmelting of large quanti¬ 

ties of ores, (Part III.) or they may in general be 

effayed by the following proceffes. 

PROCESS I. 

To reduce and precipitate copper from a pure and fufible 

ore in a clofe veffeU 

41 Mix one, or, if you have fmall weights, two do- 

cimaftical centners of ore beat extremely fine, withiix 

centners of the black flux ; and having put them into 

a crucible or pot, cover them one inch high with com¬ 

mon fait, and prefs them down with your finger: but 

let the capacity of the veflel be fuch, that it may be 

only half full; ftiut the veflel clofe, put it into the fur¬ 

nace ; heap coals upon it, fo that it may be covered 

over with them a few inches high ; govern the fire in 

fuch a manner, that it may firft grow flightly red-hot. 

Soon after you will hear your common fait crackle j 
and then there will be a gentle hilling noife. So long 

as this lafts, keep the fame degree of fire till it is 
quite over. Then increafe fuddenly the fire, either 

with the funnel and cover put upon the furnace, or 

with a pair of bellows applied to the hole of the bot¬ 

tom part, that the veflel may grow very red-hot. 

Thus you will reduce and precipitate your copper in 

about a quarter of an hour : then take out the veflel, 

and ftrike with a few blows the pavement upon which 

you put it, that all the fmall grains of copper may be 
collefted in one mafs. 

“ Break the veflel, when grown cold, in two, from 

top to bottom, as nearly as you can: if the whole 

procefs has been well performed, you will find a folid, 

perfeftly yellow and malleable regulus adhering to the 

bottom of the veflel, with fcorias remaining at top of 
a brown colour, folid, hard, and fliining, from which 

the regulus muft be feparated with feveral gentle blows 

of a hammer ; this done, weigh it, after having wiped 

off all the filthinefs. 

A foft, dully, and very black, fcoria, is a fign of a 

fire not fufficiently ftrong. Small neat grains of cop¬ 

per reduced but not precipitated, and adhering (till to 

fcorias, efpecially not very far from the bottom, and 

an unequal and ramificated regulus, are figns of the 

fame thing. A folid, hard, Ihining, red-coloured 

fcoria, efpecially about the regulus, or even the regu¬ 

lus itfelf when covered with a like fmall cruft, are 

figns of an excefs in the degree and duration of the 

fire. 

“ Remarks. All the ores which are eafily melted 

in the fire are not the objects of this procefs ; for they 

muftalfo be very pure. Such are the vitreous copper 

ores.” (Mr Cramer means, it is prefumed, the red 

calciform ore called improperly glafs ore, and not the 

minera cupr't vitrea of Wallerius, which being com- 

2 

(d) Mr Cramer (till means the calciform ores 
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pofed of copper mineralifed by fulphur, could not be tflaying 
treated properly by this procefs, in which no previous °f °res of 

roafting is required. The fulphur of this ore would °pper* 

with the alkali of the black flux form a hepar, from 

which the metal would not precipitate.) “ But efpe- 

cially the green and azure-coloured ores, and the cee- 

ruleum and viride montanum, which are not very diffe¬ 

rent from them. But if there is a great quantity of 
arfenic, fulphur, or of the ore of another metal and 

femimetal joined to the ore of copper, then you will 

never obtain a malleable regulus of pure copper, tho* 

ores are not always rendered refraftory by the prefence 

of thefe.” 

PROCESS II. 

To reduce and precipitate copper cut of ores render¬ 

ed refraftory by earth andJiones that cannot be wajh- 

ed off. 

“ Beat your ore into a molt fubtil powder, of 
which weigh one or two centners, and mix as much 

fandiver to them. This done, add four times as much 

of the black flux with refpeft to the ore ; for by this 

means, the fterile terreftrial parts are better difpofed 

to a fcorification, and the reducing and precipitating 

flux may aft more freely upon the metallic particles 

freed from all their incumbrances. 

“ As for the reft, make the apparatus as in laft 
procefs: but you muft make the fire a little ftronger 

for about half an hour together. When the veflel rs 

grown cold and broken, examine the fcorias, whether 

..they are as they ought to be. The regulus will be as 
fine and duftile as the foregoing. 

“ Remarks. As thefe copper ores hardly conceal 

any fulphur and arfenic in them, the roafting wonld 

be of no effeft, and much copper would be loft. For 

no metallic calx, except thofe of gold and filver, im¬ 

properly fo called, can be roafted, without you find a 

part of the metal loft after the reduftion. 

PROCESS III. 

To precipitate copper out of an ore (d) that contains 
iron. 

“ Do all according to laft procefs. But you will 

find, after the veflel is broken, a regulus upon no ac¬ 

count fo fine, but lefs duftile, wherein the genuine 

colour of the copper dpes not perfeftly appear, and 

which muft be further purified. 

“ Remarks. The fire ufed in this operation is not 

fo ftrong that the iron ihould turn to a regulus. But 

as copper is the menftruum of iron, which is of itfelf 

very refraftory in the fire; for this reafon, while the 

ore and the flux are moft intimately mixed and con¬ 

founded by trituration, the greateft part of the iron be¬ 

ing diffolved by the copper, turns into a regulus along 

with it.” 

PROCESS IV. 

The rpajiing of a pyritofe, fulphureous, arfenical, fend- 
metallic, copper ore. 

“ Break two docimaftijal centners of the ore to a 

coarfe powder, put them into a left covered with a 

27 U 2 tile, 

only, jnd not the mineralifed ores of copper. 
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tile, and place them under the muffle of adocimaftical 

furnace. But the fire muft be fo gentle, that the 

muffle may be but faintly red-hot. When the ore has 

decrepitated, open the teft, and continue the fire for 

a few minutes; then increafe it by degrees, that you 

may fee the ore perpetually fmoking a little : in the 

mean time, it is alfo proper now and then to ftir it up 

with an iron hook. The fhining particles will affume 

a dark red or blackifh colour. This done, take out 

the teft, that it may grow cold. If the fmall grains 

are not melted, nor ftrongly adherent to each other, 

hitherto all will be well; but if they run again in¬ 

to one Angle cake, the procefs muft be made again 

with another portion of the ore, in a more gentle fire. 

“ When the ore is grown cold, beat it to a powder 

fomewhat finer, and roaft it by the fame method as 

before; then take it out, and if the powder is not 

melted yet, beat it again to a moft fubtil powder j in 

this you are to take care that nothing be loft. 

“ Roaft the powder in a fire fomewhat ftronger, 

but for a few minutes only. If you do not then find 

the ore any way inclined to melt, add a little tallow, 

and burn it away under the muffle, and do the fame 

another time again, till, the fire being very bright, 

you no longer perceive any fulphureous, arfenical, un- 

pleafant fmell, or any fmoke ; and there remains no¬ 

thing but a thin, foft powder, of a dark red, or 
blackifh colour. 

“ Remarks. Every pyrites contains iron, with an 

unmetallic earth : to which fulphur, or arfenic, and 

moft commonly both, always join. Bcfides, there is 

copper in many pyrites; but fometimes more, and 

fometimes lefs : foine of them are altogether deftitute of 

copper ; therefore, fo much as pyrites differ with re¬ 

gard to the proportion of their conftituent particles, 

io much do they differ as to their difpofition in the 

fire. For inftance,-the more copper there is in py¬ 

rites, the .more it inclines to colliquation. The more 

fulphur and arfenic it has in it, the more quickly the 

melting of it will be procured, and the reverfe : the 

more iron and unmetallic earth, it contains, the more it 

proves refraftory in the fire. Now if fuch pyrites 

melt in the roafting, as happens to fome of them if 

they grow but red-hot, the fulphur and arfenic that 

lies hidden therein are fo ttri&ly united with the fixed 

part, that you would in vain attempt to diffipate them. 

Nay, in this cafe, when it is reduced again into a 

powder, it requires a much greater time and accuracy 

in the regimen of the fire to perform the operation. 

For this reafon, it is much better to repeat it with new 

pyrites. But you can roaft no more than the double 

quantity at once of the ore you have a mind to em¬ 

ploy in the foregoing experiment; to the end that, the 

precipitation by fufion not fucceeding, there may re¬ 

main ftill another portion entire; left'you fhould be 

obliged to repeat a tedious roafting. If you fee the 

figns of a ferreous refractory pyrites, the operation 

muft be performed with a greater fire, and much more 

quickly. However, take care not to do it with too 

violent a fire: for a great deal of copper is confumed 
not only by the arfenic, but alfo by the fulphur; and 

this happens even in veffels fhut very clofe, when the 

fulphur is expelled by a fire not quite fo ftrong; which 

a reiterated and milder fublimation of the fulphur in 
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a veffel both very clean and well clofed will clearly Efaying 

. (hew. of Ores of 

“ When the greateft part of the fulphur and the Copper' 
arfenic is diffipated by fuch caufes as promote colli- 

quatiou, you may make a ftronger fire : but then it is 

proper to add a little of forne fat body ; for this 

diffolves mineral fulphur: it changes the mixture of 

it in fome part, which, for inftance, confifts in a 

certain proportion of acid and phlogifton ; and at 

the fame time hinders the metallic earth from be¬ 

ing reduced into copper, by being burnt to an ex- 

cef3. From thefe effeCts, the reafon i9 plain, why 

affayers produce lefs metals in the trying of veins 
of copper, lead, and tin, than fkilful fmelters do in 

large operations. For the former perform the roaft¬ 

ing under a muffle, with a clear fire, and without any 

oily reducing menftruum ; whereas the latter perform 

it in the middle of charcoal or of wood, which perpe¬ 

tually emit a redu&ive phlogifton. 

“ The darker and blacker the powder of the roaft- 

ed ore appears, the more copper you may expeft from 

it. But the redder it looks, the lefs copper and the 

more iron it affords ; for roafted copper diffolved by 

fulphur or the acid of it is very black, and iron, on the 

contrary, very red. 

PROCESS V. 

The precipitation of copper oat of roafed ore of the lajl 

procefs. 

** Divide the roafted ore into two parts: each of 

them fhall go for a centner: add to it the fame weight 

of fandiver, and four times as much of the black flux, 
and mix them well together. As for the reft, do all 

according to the procefs I.: the precipitated regulus 

will be half malleable, fometimes quite brittle, now 

and then pretty much like pure copper in its co¬ 

lour, but fometimes whitifh, and even blackifh. 

Whence it is moft commonly called black copper, tho* 

it is not always of fo dark a dye. 

“ It is eafy to conceive, that there is as great a 
difference between the feveral kinds of that metal call¬ 

ed black copper, as there is between the pyritofe and 

other copper ores accidentally mixed with other me¬ 

tallic and femi-metallic bodies. For all the metals, 

the ores of which are intermixed with the copper ores, 

being reduced, are precipitated together with the 

copper, which is brought about by means of the black 

flux. Wherefore iron, lead, tin, the reguline part of 

antimony, bifmuth, moft commonly are mixed with 

black copper in a multitude of different proportions. 

Nay, it is felf-evident, that gold and filver, which are 

diffolvable by all thefe matters, are colle&ed in fuch 
a regulus when they have been firft hidden in the 

ore. Befides, fulphur and arfenic are not always alto¬ 

gether abfent. For they can hardly be expelled fo 

perfectly by the many preceding roafting?, but there 

remain fome veftiges of them, which are not diffipated 

by a fudden melting, efpecially in a clofe veffel, 

wherein the flux fwimming at top hinders the aftion. 

of the air. Nay, arfenic is rather fixed by the black 

flux, and affumes a reguline femi-metallic form, while 

it is at the fame time preferved from diffipating by the 
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CoppCSr°f PROCESS VI. 

— To reduce black copper into pure copper by fcorifica¬ 
tion. 

“ Separate a fpecimen of your black copper, of 

the weight of two fmall docimaftical centners at leaft; 

and do it in the fame manner, and with the fame pre¬ 

cautions, as if you would deteft a quantity of iilver in 

black copper. 

“ Then with lute and coal-duft, make a bed in the 

cavity of a teft moiftened: when this bed i3 dry, put 

it under the muffle of the docimaftical furnace, in the 

open orifice of which there muft be bright burning 

coals, wherewith the teft muft likewife be fnrrounded 

on all parts. When the whole is perfectly red-hot, put 

your copper into the fire, alone, if it contains lead ; 

but if it is altogether deftitute of it, add a fmall quan¬ 

tity of glafs of lead, and with a pair of hand-bellows in- 

creafe the fire, that the whole may melt with all fpeed: 

this done, let the fire be made a little violent, and fuch 

as. will fuffice to keep the metallic mafs well melted ; 

and not much greater. The melted mafs will boil, and 

fcorias will be produced, that will gather at the cir¬ 

cumference. All the heterogeneous matters being at 

laft partly diffipated, and partly turned to fcorias, the 

furface of the pure melted copper will appear. So foon 

as you fee it, take the pot out of the fire, and extin- 

guifh it in water : then examine it in a balance, and 

if lead has been at firft mixed with your black-copper, 

add to the regulus remaining of the pure copper, one 

i jth part of its weight which the copper has loft by 

means of the lead, then break it with a vice; and thus 

you will be able to judge by its colour and malleabi¬ 

lity, and by the furface of it after it is broken, whe¬ 

ther the purifying of it ha3 been well performed or no. 

But whatever caution you may ufe in the performing 

of this procefs, the produd will neverthelefs be always 

lefs in proportion than what you can get by a greater 

operation, provided the copper be well purified in the 

fmall trial. 

** Remarks. This is the laft purifying of copper, 

whereby the feparation of the heterogeneous bodies be¬ 

gun in the foregoing procefs is completed as perfe&ly 

as it poffibly can be. For, except gold and filver, all 

the other metals and femimetajs are partly diffipated 

and partly burnt, together with the fulphur and arfe- 

nic. For in the fufion they either turn of themfelves 

to fcoria or fumes, or this is performed by means of 

iron, which chiefly abforbs femimetals, fulphur and ar- 

fenic, and the deftrudion of it is at the fame time acce¬ 

lerated by them. Thus the copper is precipitated out 

of them pure ; for it is felf-evident, that the unraetallic 
earth is expelled, the copper being reduced from a vi- 

trefeent terreilrial to a metallic ftate, and the arfenic 

being diffipatecT by means of which the faid earth has 

been joined to the coarfer regulufes of the firft fufion. 

But there is at the fame time a good quantity of the 

copper that gets into the fcorias: however, a great part 

of it may be reduced out of them by repeating the fu¬ 

fion. 

“ The fire in this procefs muft be applied with all 

imaginable fpeed, to make it foon run: for if you ne- 

gled this, much of your copper is burnt; becaufe 

copper that is only red-hot, deaves much fooner, and 
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in much greater quantity, into half-fcorified feales, than 

it is diminifhed in the fame time when melted. How¬ 

ever, too impetuous a fire, and one much greater than 

is neceflary for the fufion of it, deftroys a much grea¬ 

ter quantity of it than a fire fiiffieient only to put it 

in fufion would do. For this reafon, when the puri¬ 

fying 13 finifhed, the body melted muft be extinguifti- 

ed in water together with the veil'd, left, being already 

grown hard, it ihould ftill remain hot for a while ; 

which muft be done very carefully to prevent danger¬ 
ous explofions. 

“ The fcoria of the above procefs frequently con¬ 

tains copper. To extraft which, let two or three do¬ 

cimaftical centners of the fcoria, if it be charged with 

fulphur, be beat to a fubtil powder, and mix it, either 

alone, or, if its refraftory nature requires it, with 

fome very fufible common pounded glafs without a 

reducing faline flux, and melt it in a clofe veffel, and 

in a fire having a draught of air; by which you will 

obtain a regulus. 

“ But when the fcoria has little or no fulphur at 

all in it, take one centner of it, and with the black 

flux manage it as you do the fufible copper ore,, 

{procefs I.) by which you will have a pure regulus.” 

PROCESS VII. 

The following procefs is tranflated from Mr Gellert’s 

Eletnents of EJfaying, and deferibes a new method of 
eflaying ores, concerning which, fee the fedion Of 

EJfaying in general, p. 4922, col. 2. 

To ejfay copper ores. 
Roast a quintal of ore [in the manner deferibed 

in procefs IV.3 j add to it an equal quantity of bo¬ 

rax, half a quintal of fufible glafs, and a quarter of a 

quintal of pitch : put the mixture in a crucible, the 

inner furface of which has been previoufly rubbed with 

a fluid pafte of charcoal-duft and water: cover the 

whole with pounded glafs mixed with a little borax, 

or with decrepitated fea-falt: put a lid on the cru¬ 

cible, wliich you will place in an air-furnace, or in a 

blaft-furnace : when-the fire fflall have extended to the 

bottom of the coais, let it be excited brifldy during 

half an hour, that the crucible may be of a brifk red 
colour:, then withdraw the crucible, and when it is 

cold break it: obferve if the fcoria be well made: fe- 

parate the regulus, which ought to be femi-du&ile 

and weigh it. This regulus is black copper; which 

muft be purified, as in procefs VI. 

If the ore be very poor, and inveloped in much, 

earthy and ftony matters; to a quintal of it, a quintal 

and a half of borax, a quarter of a quintal of pitch, and, 

ten pounds of calx of lead or minium, muft be added. 

The calx of lead will be revived, and will unite with 

the fcattered particles of the copper, and together with, 

thefe will fall to the bottom of the crucible, forming a 

compound regulus. When the ores of copper are very 

rich, half a quintal of borax and a quarter of a quin¬ 

tal of glafs will be fufficient for the redu&ion. If the 
ore is charged with much antimony, a half or three 

quarters of a quintal of clean iron-filings may be ad¬ 

ded ; otherwife the large quantity of antimony might 

deftroy the copper, efpecially if the ore contained no 

lead. If iron be contained in copper ore, as in py¬ 

rites, fome pounds of antimony, or of its regulus, may 
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Eflaying be added in tbe effay ; as thefe fubftances more readi- 

°P°res of ly unite with iron than with copper, and therefore dif- 
- °PPer- enprage tbe latter metal from the former. 

PROCESS VII. 

To effay Ores of Copper by humid Solution. 

Some pyrites and ores contain fo fmall a quantity 

of copper, that it cannot be feparated by the above 

proceffes, but is deftroyed by the repeated roaftings 

and fufions. Thefe, and indeed any copper-ores, may 

be effayed by humid folution, or by menftruums. 

i. By roafting a fulphureous ore, the fulphur is 

burnt or decompofed, its phlogifton with part of the 

acid evaporating, while the remaining part of the acid 

combines with the metals, efpecially with the copper 

and iron contained in the ore. Accordingly, from an 

ore thus roafted, a vitriolic folution may be obtained 

by lixiviation with warm water, efpecially if the ore 

has been expofed, during a few days after it has been 

roafted, to a moift air; as the water thus gradually ap¬ 

plied unites better with the combination of the metal¬ 

lic calxes with the concentrated vitriolic acid of the ful¬ 

phur : but all the copper is not thus reduced by one 

operation to a vitriol. More fulphur muft therefore be 

combined with the refiduous ore by fufion, and muft 
be again burnt off, that the remaining part of the cop¬ 

per may be attacked by fome of the acid of the ful¬ 

phur. By repeating this operation, almoft all the cop¬ 

per and iron will be reduced to a vitriolic lixivium, 

from which the copper may be feparated and precipi¬ 
tated by adding dean pieces of iron. 

a. Copper-ores may be more eafily effayed by hu¬ 
mid folution in the following manner: 

Roaft the mineralized ores in the manner directed 

in Procefs IV. and pulverife them. If the ores be cal- 

ciform, they do not require a previous roafting. Put 

this powder into a matrafs capable of containing ten 

times the quantity of the ore; pour upon.the ore fome 

water: fet the matrafs in a fand-bath, that the water 

may boil: pour off the lixivium: add to the refiduous 

ere more water, with fome vitriolic or marine acid: di- 

geft as before in the fand-bath, and add this lixivium 

to the former: repeat this operation, till you find that 

the acid liquor diffolves no more metal. 

By adding clean plates of iron you may precipitate 

the copper, which ought then to be collected, fufed 
wiih a little borax and charcoal duft, and weighed. 

We may remark, that although copper is not foluble 

by a dilute vitriolic acid, yet the calx of it obtained 

by roafting the ore, and alfo the calciform ores, are 
readily foluble in that acid. 

3. Stahl advifes to effay copper-ores by boiling them, 

after they have been roafted and powdered, in water, 
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together with tartar and common fait, or with alum Eflaying 

and common fait: but we have not found this method °fi0res of 

fo effectual as the preceding. °pper‘ 

PROCESS VIII. 

Dr Fordyce's method of effay'mg copper ores, ly means 

of Aqua Regia. £Phi). Tranl. for 1781, vol. Ixxx. 

art. 3.] 

This method confifts only in pouring a quantity of 

an aqua regia compofed of equal parts of the nitrous 

and muriatic acids upon a fmall quantity of the ore in 

powder, till a frelh affution of the menftruum ihews no 

green or blue tinge; by which means all the metalline 

part of the ore will be diffolved. It is then to be pre¬ 

cipitated by means of a folution of fixed alkali, or 

volatile alkali cautioufly managed will anfwer the fame 

purpofe. The metal then appears in form of a green 

precipitate called green verditer; but is mixed with 

what calcareous earth might have been contained in the 

ore ; which the acids would diffolve, and the fixed al¬ 

kali, if that kind was ufed, would precipitate. The 

cauftic volatile alkali would not throw down this 

earth, and is therefore to be preferred to any other; 

but care muft be taken to hit the point of faturation 

very exartly with it, as it violently diffolves the metal 

if added in too great quantity. Dr Fordyce orders 

this green calx to be diffolved in vitriolic acid, and then, 

by adding a piece of clean iron to the folution, all the 

copper contained in the ore will be obtained in its 

metallic form. 
This method can be fubject to no fallacy, unlefs the 

ore contains aluminous matter, in which cafe fome of 

the earth of alum will be mixed with the metal, as that 

earth will be precipitated by fixed alkali, by cauftic' 

volatile alkali, and by iron. This, however, may 

very effeftually be prevented by diffolving the green 

calx firft in volatile alkali, and then in vitriolic acid. 

It is even probable, that by reducing the ore to a very 
fine powder, and treating it with cauftic alkali, all 

the metal might be feparated from the ore, without 

the trouble of ufing aqua regia. For the principles on 

which this method is conducted, fee the article Che¬ 

mistry pajfirn. 

Sect, V. Ores of Lead. 

Lead is feldom found native (e) and malleable. 

Neither, fays Mr Macquer (f), is it found in form of 

calx or precipitate, as copper is, becaufe it is much 

lefs liable to lofe its phlogifton by the aftion of air and 

water: therefore almoft all lead is found naturally mi¬ 

neralized. 
Lead is generally mineralized by fulphur (g). Its 

ores have a dark white, but a fhining metallic colour. 
Thefe 

(e) Cronftedt doubts whether any native lead has been found. LinnSeus fays, he has feen what externally appeared 
to be fuch. » 

(f) But he is miftaken. As lead unites ftrongly with vitriolic acid, we might expert to meet ochres of this me¬ 
tal as well as of copper. Accordingly, we find fome calciform ores of lead. 1. A pure calx of lead, in form of a 
friable ochre, ccrujfa nativa, found on the furfaceof galena ; or it is indurated with a radiated or fibrous texture, 
of a white or yellowilh green colour, and refembling fpar; it is called fpatum plumbi, fparry lead-ore, and lead- 

fpar. *. A calx of lead is found mixed with calx ofarfenic, forming the ore called arfenicated lead-fpar. Some¬ 
times alfo that calx is mixed with calcareous earth. 

(g) Lead is mineralifed, 1. With fulphtft; fuch are the feveral kinds of fteel-grained and tefielated galenas, which 
alfo con tain generally fome Giver. 3. With fulphurated iron and Giver. It is fine-grained or tdlelated, and is 

diftin- 
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OresofLead Thefe ores, although they form irregular mafles, are 

-internally regularly difpofed, and feem to be compofed 

of cubes of different fizes applied to each other, but 

not adherent. Thefe ores are generally diftingnifhed 

by the name of Galena. They commonly contain about 

three quarters of lead and a quarter of fulphur. They 

are accordingly heavy and fulible, although much lefs 

Jo than pure lead. 
Mod lead-ores contain filver; none but thofe of Wil- 

lach in Carinthia areTcnown to be quite free from it: 

fome of them contain fo much of it, that they are confi- 

dered as improper ores of filver. The fmaller the cubes 

of galena are, the larger quantity of filver has been re¬ 

marked to be generally contained. 

$ 2. Lead ores may be ejfayed, I. By means of the 

black flux, in the manner direfted by Mr Cramer, as 

follows: 
“ Let one or more quintals of this ore be grofsly 

powdered, and roafted in a teft till no more fulphureous 

vapours be exhaled,and then reduced to a finer powder; 

it is then to be accurately mixed with twice its weight 

of black flux, a fourth part of its weight of clean filings 

of iron and of borax. The mixture is to be-put into 

a good crucible, or rather into a teft; it is then to be 

covered with a thicknefs of two or three fingers of de¬ 

crepitated fea-falt; the crucible is to be clofed, and 

placed in a melting furnace, which is to be filled with 

unlighted charcoal, fo that the top of the crucible (hall 

be covered with it. Lighted coals are then to be 

thrown upon the unkindled charcoal, and the whole is 

left to kindle flowly, till the crucible be red-hot; foon 

after which a hilling uoife proceeds from the crucible, 

which is occafioned by the reduction of the lead: the 

fame degree of fire is to be maintained while (his noife 

continues, and is afterwards to be fuddenly increafed, 

fo as to make a perfed fufion; in which Iftate it is to 

be continued during a quarter of an hour; after which 

it is to be extinguifhed ; and the operation is then fi- 

niftied.”—The filings of iron are added to the mixture, 

to abforb the fulphur, a certain quantity of which ge¬ 

nerally remains united with the lead-ore, notwithftand- 

ing the roafting. We need not fear left this metal 

fhould unite with the lead and alter its purity; becaufe, 

although the fulphur fhould not hinder it, thefe two 

metals cannot be united. The refra&ory quality of 

the iron does not impede the fufion ; for the union it 

forms with the fulphur renders it fo fufible, that it be¬ 

comes itfelf a kind of flux.—This addition of iron in 

the effay of lead-ores would be ufelefs, if the ores were 

! - fufficiently roafted, fo that no fulphur fhould remain.. 

Or, 2. By the following procefs of Mr Gellert. 

“ Mix a quintal of roafted-lead ore with a quintal of 

calcined borax, half a quintal of glafs finely pulverifed, 

a quarter of a quintal of pitch, and as much of clean 

iron-filings: put this mixture into a crucible wetted 

with charCoal-duft and water: place the crucible be¬ 

fore the nozzle of the bellows of a forge, and when 

it is red raife the fire during 15 or 20 minutes; then 

withdraw the crucible, and break it when cold.” 

Some very fufible ores, fuch as the galena of Der- 

byfhire, may be effayed, as large quantities of it are 
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fmeltcd, without previous roafting, and wiihout addi- Oresof T"in 

tion, merely by fufion during a certain time. For this 

purpofe nothing more is requifite than to keep the ore 

melted in a crucible with a moderate heat, till all the 

fulphur is deftroyed, and the metal be collected. To 

prevent the deftruftion of any part of the metal- after 

it is feparated from the fulphur, fome charcoal duft, 

may be thrown over the ore, when put into the cru¬ 

cible; but if the galena be mixed with pyrites, efpe- 

cially arfenical pyrites, it requires much roafting and 

faline fluxes. 

Sect. VI. Tin Ores. 

§ 1. Tin is very feldom found pure, but almoft al¬ 

ways mineralized, and chiefly by arfenic. 

The richeft ore of tin is of an irregular form, of a 

black or tarnifhed colour, and almoft the heavieft of 

all ores. The caufe of this extraordinary weight is, 

that it contains much more arfenic than fulphur, where¬ 

as moil ores contain more fulphur than arfenic. 

The moft common tin ore is of the colour of ruft, 

which proceeds from a quantity of iron, or of iron-ore 

mixed with it. The tin-ores of Saxony and Bohemia 

appear to be all of this kind. 
One kind of tin-ore is femi-tranfparent and like fpar. 

Laftly, feveral kinds of garnets are enumerated by mi- 

neralogifts among tin-ores, becaufe they a&ually con¬ 

tain tin. 
The county of Cornwall, in England, is very rich 

in tin-ores;, and the tin contained in them is very pure. 

From tin-mines in the Eaft Indies tin is brought, call¬ 

ed Malacca tin. No mines of tin have been dicovered 

in France; only in Bretagne garnets are found wnich 

contain fome tin. 
Native tin is faid to have been found in Saxony and 

Malacca. Its ores are all of the calciform kind, ex¬ 

cepting black-lead, which appears to be tin minerali¬ 

zed by fulphur and iron. 

The calciform ores of tin are, 1. Tin-(lone, which 

is of a blackiftt-brown colour, and of no determinate 

figure; and tin-grains, or cryftals of tin, which re¬ 

ferable garnets, and are of a fpherical or polygonal fi¬ 

gure, which they have probably acquired by the attri¬ 

tion of their angles. The tin-ftone feems to confift of 

attrited tin-grains. This ore is calx of tin united with 

calx of arfenic, and frequently with calx of iron. 

2. Garnets are faid to contain calx of tin united with 

calx of ircn. 3. Manganefe is faid alio to contain tin. 

§ 2. Ores of tin may be efayed in the fame manner,, 

according to Cramer, as he directed for the effay of 

lead-ores, fitpra. He further makes upon this effay the 

follow ing remarks. 

1. Tin-ore, on account of its greater gravity, ad¬ 

mits better of being feparated, by elutriation or wafh- 

ing, from earths, ftbnes, and lighter ores. 2. A moft 
exaft feparation of earths and (tones ought to be made, 

becaufe the fcorification of thefe by fluxes requires fuch 

a heat as would deftroy the reduced tin. 3. The iron 

ought to be feparated by a magnet. 4. By a previous 

roafting, the arfenic is diffipated, which would other- 

wife carry off a great deal, of tin along with it in a melt- 

>g 

diftinguiftied from the former by yielding a black flag when fcorified, whereas the former yields a yellow flag. 
3. With fulphurated antimony and filver. P lumbumjtibiatum Linnxi. Its colour is fimilar to that of galena, and 
its texture is ftriated. 4. With fulphur and arfenic. This cure is foft, almoft malleable, like lead. From this ore- 
lead may be melted by the flame of a candle.- 
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OresofIroning heat, woul^ change another part of hjntoafhes, 

'and would vitiate the remaining tin. 5. The eflay of 
tin is very precarious and uncertain ; becaufe tin once 

reduced is eafily deftru&ible by the fire, and by the 

faline fluxes requifite for the redudlion. 

Mr Gellert diredls, that ores of tin fhould be effayed 

in the following manner: 

“ Mix a quintal of tin-ore, wafhed, pulverized, and 

twice roafted, with half a quintal of calcined borax, 

and half a quintal of pulverized pitch: thefe are to be 

put into a crucible moiftened with charcoal-duft and 

•water, and the crucible placed in an air-furnace: afttr 

the pitch is burnt, give a violent fire during a quarter 

of an hour; and then withdraw your crucible. If the 

ore be not very well waflied from the earthy matters, 

as it ought to be, a larger quantity of borax is requi¬ 

fite, with fome powdered glafs, by which the too quick 

fufion of the borax is retarded, and the precipitation 

of the earthy matters is prevented. If the ore contains 

iron, to the above mixture may be added fome alkaline 

fait. 

Sect. VII. Ores of Iron. 

§. 1. Iron is feldom found in its metallic date, and 

free from admixture; though Cramer gives an ac¬ 

count of an ore which needs only to be put into a 

forge, and heated to a welding heat. Several fands 

and earths alfo have the appearance of iron, and are 

even attra&able by a magnet. The ore mentioned by 

Cramer is found vitrified ; with moderate blows the 

fcorias are thrown out, and a mafs of iron obtained, 
which, by being put into the forge again, gives tough 

iron without any other procefs. But in general this 

metal is found in the (late of a calx ; or, though it is 

combined with a great quantity of the principle of in¬ 

flammability, it has feldom enough of the metallic 

form; and it is very often intermixed with a certain 

proportion of fulphur. The minerals wrought for iron 

are three, viz. iron-ore, iron-ftone, and bog-ore. 

The iron ore is found in veins as the ores of other 

metals are, and the appearance is very various; fome- 

times it has a rufty iron colour refembling that of iron; 

fometimes it has a reddifh caft ; often it is formed in¬ 

to a fort ofcryftallizations which are protuberant knobs 

on the outfide ; and thefe confift of fibres tending to a 

common centre ; and it is of a dark colour like coagu¬ 

lated blood. It is called heematites, or blood-Jlone ; and 

con fills of a calx of iron with a fmall quantity of vi¬ 

triolic acid. 
Iron-ftone in this country is clay found in ftrata 

with coal; but which contains a large quantity of 

iron, fo as to make the working profitable. Some¬ 

times it has little appearance of iron; but, when burnt 

with a certain degree of heat, it becomes of a deep 

red. 
The bog-ore is an ochre of iron, and is found gene¬ 

rally in low fituations, and in fprings containing a fmall 

quantity of iron, which flowing over thefe grounds 

depofits it in the form of ochre ; and after a number 

of ages it proves a rich mine of iron, and it is extrac¬ 

ted from a calx of this kind in many parts of the 

world. There is alfo a particular kind of fpar found 

in different countries of a pale blue colour, fo that 

from its firft appearance we would expedl copper; but 

it contains a fmall quantity of iron, and is a combina- 

L U R G Y. Part II. 
tion of the metal with inflammable matter, as in Pruf- Eflaying 

fian blue. _ # _ * °£‘oi 
The loadftone is a noted iron ore. It is always ‘ 

found in veins, and it is alleged that it is only pof- 

fefled of its magnetic qualities when near the furface. 

In appearance, it does not differ from many of the ores 

of iron, and treated as an ore, it affords a coufiderable 

quantity of metal. 

Neither is iron generally mineralized fo diftindtly 

as other metals are, unlefs in pyrites and ores of other 

metals. 
Moft of the minerals called iron ores have an earthy, 

rufty, yellowifh, or brownifh appearance, which pro¬ 

ceeds from the facility with which the true iron ores 

are decompofed. 

Iron is the moft common and moft abundant of all 

metals. In Europe, at leaft, we cannot find an earth, 

a fand, a chalk, a clay, a vitrifiable or calcinable Hone, 

or even the afhes of any fubftance, which do not 

contain an earth convertible into iron. All earths 

and ftones which are naturally yellow or red, and all 

thofe which acquire thefe colours by calcination, re¬ 

ceive them from the ferruginous earth mixed with 

them. The yellow and red ochres confift almoft folely 

of this earth : the black and heavy fands are generally 

very ferruginous. 
The iron ore moft commonly found is a (lone of 

the colour of ruft, of an intermediate weight betwixt 
thofe of ores in general and of unmetallic ftones. 

This ore has no determinate form, and eafily furnifhes 

an iron of good quality. 

Blood-ftone or hematites, fanguine or red chalk, 

and emery, are iron ores; fome of which, for inftance 

blood-ftone, are almoft all iron. Moft of thefe fub- 

ftances require but a flight calcination to be rendered 

very attra&able by a magnet, and foluble in aqua 

fortis; but the iron obtained from them is of a bad 

quality, and they are therefore negle&ed. Iron from 

the hematites is very brittle; that obtained from ochres 

is red-fhort. All thefe iron ore3 are fo refra&ory, that 

they can fcarcely be fufed. 

Iron ores are very various in their form ; or rather 

they have no determinate form. Sometimes they are 

earths, fometimes ftones, fometimes grains. Accor¬ 

dingly, thofe naturalifts who attend only to the ex¬ 
ternal form of things in clafiing and fubdividing mi¬ 

nerals, have been obliged to multiply the names of 

iron ores: hence they are called iron ores in form of 

peafe, of beans, of coriander feeds, of pepper-corns, of 

cinnamon, Sic. which Mr Cramer treats as ridiculous 

trifles, 

§. 2. Ores of iron may be ejfayed by the following 

procefs. 

PROCESS I. 

^Cramer’s Art of AJfaying, Proc. 54.3 

To reduce a precipitate iron out of its ore in a clofe 
veffel. 

“ Roast for a few minutes in a teft under a muffle, 

and with a pretty ftrong fire, two centners of the 

fmall weight of your iron ore grofsly pulverifed ; that 

the volatiles may be diflipated in part, and the ore it- 

felf be foftened in cafe it fliould be too hard. When it 

is 
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E(laying is grown cold* beat it extremely fine, and roaft it a 

Iron °f ^econc^ l‘me» as y°u do the copper-ore, but in a much 
_!_ ftronger fire, till it no longer emits any fmell; then 

let it grow cold again. Compofe a flux of three parts 

of the white flux, with one part of fufible pulverifed 

glafs, or of the like fterile unfulphureous fcorias, and 

add fandiver and coal-duft, of each one half-part; 

add of this flux three times the quantity of your 

roafted ore, and mix the whole very well together; 

then choofe a very good crucible, well rubbed with 

lute within, to flop the pores that may be here and 

there unfeen; put into it the ore mixed with the flux; 

cover it over with common fait; and fhut it clofe 

with a tile, and with lute applied to the points. 
“ Put the wind-furnace upon its bottom-part, ha¬ 

ving a bed made of coal-duft. Introduce befides into 

the furnace a fmall grate fupported on its iron bars, 

and a ftone upon it, whereon the crucible may ftand 

as on a fupport: furround the whole with hard coals, 

not very large, and light them at top. When the veflel 
begins to grow red, which is indicated by the com¬ 

mon falt’s ceafing to crackle, flop with grofs lute the 

holes of the bottom-part, except that in which the 

nozzle of the bellows is received: blow the fire, and 

excite it with great force, adding now and then frefti 

fuel, that the veflel may never be naked at top: ha¬ 

ving thus continued your fire, in its full ftrength for 

three quarters of an hour, or for a whole hour, take 

next the veflel out of it, and ftrike feveral times the 
pavement upon which it is fet, that the fmall grains 

of iron which happen to be difperfed may be colle&ed 

into a regulus, which you will find after having broken 

the veflel. 

“ When the regulus is weighed, try its malleabi¬ 

lity: then make it red-hot; and when fo, ftrike it 

with a hammer: if it bears the ftrokes of a hammer, 

both when red-hot and when cold, and extends a little, 

you may pronounce your iron very good; but if, when 

either hot or cold, it proves brittle, you may judge it 

to be not quite pure, but'ftill in a femi-mineral con¬ 
dition. 

“ Remarks. The arfenic, but efpecially the ful- 
phur, muft be diflipated by roafting: for the former 

renders the iron brittle; and the latter not only does 

the fame, but, being managed in a clofe veflel, with a 
faline alkaline flux, turns to liver of fulphur; to the 

aftion of which iron yielding in every refpefi, it can 

upon no account be-precipitated; and if not the whole, 

a great part of it, at leaff, is retained by the fulphu- 

reous fcoria; fo that in this cafe you commonly in 
vain look for a regulus. 

“ The iron obtained from this firft precipitation 

has hardly ever the requifite duftility, but is rather 

brittle: the reafon of which is, that the fulphur and 

arfenic remain in it; for notwithftanding that the 

greateft part of thefe is diflipated by roafting, yet 
fome part adheres fo ftridtly, that it can never be fe- 

parated but with abforbent, terreftrial, alkaline ingre¬ 

dients, that change the nature of the fulphur. For 

which reafon, in larger operations, they add quick¬ 

lime, or marble {tones that turn into quicklime; 

which, while they abforb the faid minerals, are, by it, 

and by help of the deftroyed part of the iron, brought 

to a fufion, and turn to a vitrified fcoria; although, at 

other times, they refift fo much by their own nature a 
Vol. VII. z 
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vitrification. Another caufe of the brittlenefs of iron Eibying 

is the unmetallic earth, when it is not yet feparated of °res 

from it; for the iron ore contains a great quantity of Iron‘ 

it, and in the melting remains joined with the reguline 

part: whence the iron is rendered very coarfe and 

brittle. Some iron ores are altogether untra&able: 

neverthelefs, the regulufes produced out of them, 

when broken, have fometimes a neat femi-metallic 

look ; which proceeds undoubtedly from a mixture 

of a fmall quantity of fome other metal or femi- 
metal.” 

PROCESS II. 

£The following Procefs for eflaying iron ores, and 

ferruginous ftones and earths, is extrafted from 

Mr Gellert’s Elements of Effaying. j 

“ Roast two quintals of iron ore, or of ferrugi¬ 

nous earth: divide the roafted matter into two equal 

parts; to each of which add half a quintal of pulve- 

rifed glafs, if the fubftance be fufible and contain 
much metal; but if otherwife, add alfo half a quintal 

of calcined borax. If the roafting has entirely difen. 

gaged the fulphur and arfenic, an eighth part, or even 

half a quintal, of quicklime may be added. With 

the above matters, mix twelve pounds of charcoal- 
powder. 

“ Take a crucible, arid cover the bottom and Tides 

of its inner furface with a pafte made of three parts 

of charcoal-duft and one part of clay beat together. 

In the hollow left in this pafte put the above mixture; 

prefs it lightly down; cover it with pulverifed glafs; 
and put on the lid of the crucible. 

“ Place two fuch crucibles at the diftance of about 

four fingers from the air-pipe, in fuch a manner that 

the air {hall pafs betwixt them at about the third 

part of the height from the bottom: fill the fpace be¬ 

twixt the two crucibles with coals of a moderate fize: 

throw lighted coals upon them, that the fire may de- 

feend and make them red-hot from top to bottom: at 

firft let the bellows blow foftly, and afterwards ftrongly 

during an hour, or an hour and a quarter: then take 

away the crucible, and break it when cold. A regulus 

will be found in the bottom, and fometimes fome fmall 

grains of iron in the fcoria, which muft be fep3rated 
and weighed along with the regulus: then try the 

regulus, whether it can be extended under the ham* 
mer, when hot and when cold. 

“ Remarks. To difengage a metal from the earthy 

matters mixed with it by fire, we muft change thefe 

matters into fcoria or glafs. This change may be 

effe&ed by adding fome fubftance capable of diflolving 

thefe matters; that is, of converting them into a fcoria 

or .glafs, from which the metallic matters may, by 

their weight, feparate and form a regulus at bottom. 

Fixed alkali, which is an ingredient of the black and 

of the white flux, is a powerful folvent of earths and 

ftones: but the alkali does alfodiflolve iron, efpecially 

when this is in a calcined or earthy ftate ; and this 

folution is fo much more complete, as the fire is longer 

applied. Hence, in ordinary efiays, where an alkaline 

fait is ufed, little or no regulus of iron is obtained. 

Now, glafs afts upon and diflblves e.arths and ftones; 

but not, or very little, iron: confequently glafs is the 

beft flux for fuch effays, and experience confirms this 

aflertion. If the ore contains but little iron, we may 
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alfo add to the glafs fome borax; but borax cannot 
be employed fingly, becaufe it very foon fufes, and 

feparates from the ore before the metal is revived. 

Quicklime is added, not only to abforb the fulphur 
and arfenic remaining in the ore, but. alfo becaufe it 

diflblves and vitrifies the ftony and earthy matters of 

iron ores, which are generally argillaceous. For which 

reafon, in the large operations for fmehing iron ore, 

quicklime, and even in certain cafes gypfum, are com¬ 

monly added to facilitate the fufion. 
The redu&ion of iron-ore, and even the fufion of 

iron, requires a violent and_ long-continued heat: 

therefore, in this operation, we mud not emplby an 
inflammable fubftance, as pitch, that is foon confu- 

med, but charcoal pulverifedr which in clofe veflels is 

not fenfibly waded. Too much charcoal mud not be 

added, elfe it will prevent the aflion of the glafs upon 

the earthy matter of the ore, and confequently the 

reparation of the metallic part. Experiments have 

taught me, that one part of charcoal-duft to eight 

parts of oar was the bed proportion. 
When iron is furrounded by charcoal, it is not de- 

compofed or deftroyed: hence the iron of the ore, 

which finks into the hollow made of pafte of charcoal- 

duft and clay, remains there unhurt. The clay is 

added in this pafte to render it more compad, and to 

keep the fluid iron colle&ed together. 

The air is directed betwixt the crucibles; becaufe 

if it was thrown diredtly upon them, they would 

fcarcely be able to refill the heat. The fpace betwixt 
the air-pipe and the crucibles ought to be conftantly 

filled with charcoal, to prevent the cold air from 

touching the crucibles. Du&ile and malleable iron is 
feldom obtained in this firft operation. The fulphur 

and arfenic, and frequently alfo an earthy matter ad¬ 

hering to the iron, prevent thefe qualities. 

Sect. VIII. Ores of Mercury. 

§ i. Mercury is fometimes found pure, fluid, and 

in its proper metallic ftate, only mixed with earths 

and ftones. Such are the ores of mercury found 

near Montpelier, in Tufcany, and in other places. 

But the largeft quantity of the mercury found in 

the earth is mineralifed by fulphur, and confequently is 

in the form of cinnabar. 
Mercury is never mineralifed by arfenic. The richeft 

mine of mercury is that of Almaden, in Spain. 

Linnteus and Cronftedt mention a Angular ore, 

in which the mercury is mineralifed by fulphur and- 

by copper. It is faid to be of a blackilh-grey colour, of 

a glaffy texture, and brittle. When the mercury and 

fulphur are expelled by fire, the copper is difcovered 

by giving an opake red colour to glafs of borax, 

which, by continuance and increafe of heat, becomes 

green and tranfparent. 

§ 2. Cramer direfts, that ores of mercury fhould be 

ejfayed by the following Procefles. 

PROCESS I. 

To feparate Mercury out of an unfulphureous Ore by 

Diftillation. 

** Take a lump of the pulverifed ore, one common 

pound, which mull Hand fo¥ one centner: put it into 
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a glafs retort perfeflly clean, well loricated, or coat- 

ed up to half the length of its neck : this muft be very 0rts 01 

long, and turned backwards with ftich a declivity, J eicliry‘ 
that a glafs recipient may be perpendicularly applied 

to it: but you muft choofe a retort fmall enough, that 

the belly of it may be filled hardly two-thirds with the 

ore: this retort muft be placed fo, that nothing of 

the fluid adherent to the neck of it may fall into 

the cavity of the belly, but that the whole may run 

forward into the recipient. Finally, have a fmall re¬ 

cipient full of cold water: let it be perpendicularly 

fituated, and receive the neck of the retort in fuch 

manner that the extremity of it be hardly one half¬ 

inch immerfed into the water. 

“ Eet the retort be furrounded with hot burning 

coals placed at fome diftanee in form of a circle, 

left the veflel fhould burft by too fudden a heat: then 
by degrees bring the burning coals nearer and nearer, 

and at laft furround the whole retort with them and 

with frefh charcoal, that it may grow flightly red-hot: 
this fire having been continued for an hour, let the 

retort cool of itfelf: then.ftrike the neck of it gently, 

that the large drops which are always adherent to it 

may fall into the recipient: let the recipient be taken 
away, and the water feparated from the mercury by 

filtration, and let the mercury be weighed. This ope¬ 

ration may be more conveniently performed in a fand- 

bath; in which cafe the pot containing the fand muft 

be middling red-hot, and the retort be able to touch 

the bottom of it immediately; nor is it then neceflary 

that the retort be loricated.” 

PROCESS IT. 

To revive Mercury from a fulphureous Cinnabar-ore. 

“ Beat your ore extremely fine, and mix it exa&- 

ly with an equal portion of iron-filings, not rufty ; 

proceed to diftill it with the fame apparatus as in the 

former procefs, but urge it with the ftrongeft firt that 
can be made. 

“ Cinnabar may be feparated from ftones by fub- 

limation thus: Beat it to a fine powder, and put it 

into a fmall narrow glafs or earthen cucurbit, the 

belly of which it muft not fill mote than one-third 

part: flop the orifice at top; this muft be very nar¬ 

row, to hinder the free aftion of the air. Put this 

fmall cucurbit in an earthen pot above two inches wide 

in diameter, and gather fand around this pot about as 

high as the pulverifed ore rifes in the cucurbit. Then 
put it upon burning coals in fuch manner that the 

bottom of the pot may be middling red-hot. Thus 

will your cinnabar afcend and form a folid ponderous 

ring, which muft be got out by breaking the veflel.” 

Sect. IX. Ore of the Regulus of Antimony. 

Native regulus of antimony was firft obferved by 

Mr Swab, in Sweden, in the mine of Salberg, and 

defcribed by him in the memoirs of the Swedifh Aca¬ 

demy in 1749. Mr Wallerius mentions it in his Mi¬ 
neralogy. 

Regulus of antimony is generally united with ful¬ 
phur, with which it forms antimony, which ought to 

be confidered as a true ore of the regulus of an¬ 
timony. 

Another ore of regulus of antimony is alfo known, 

of 
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Ores of of a red colour, In which the regulus is mineralifed 

Antimony, both by arferi|c an(j by fulphur. This ore refembles 

“ fome- iron ores, and fome kinds of blend. It is di- 

flinguifhed by its great fufibility, which is fuch, that 

it may be eafily melted by the flame of a candle. 

The native regulus of antimony, by Von Sweb, 

is faid by that author to have differed from the re¬ 

gulus of antimony obtained from ores, in thefe two 

properties, that it was capable of being eafily a- 

malgamated with mercury, and that its calx fhot into 
cryttals during the cooling. 

Befides the ores of regulus of antimony enumerated 

above, this femimetol is alfo found in ores of other 

metallic fubftances, as in the plumofefiver-ore, and in 
the Jlibiated lead-ore. 

§ 2. The ores of antimony may he ejjayed by the fol¬ 

lowing proceffes defcribed by Mr Cramer. 

PROCESS I. 

To obtain antimony from its ore. 

“ Choose a melting crucible, or an earthen pot not 

glazed, that may contain fome common pounds of the 

ore of antimony, broken into fmall bits. Bore at 

the bottom of the crucible fome fmall holes, two lines 

in diameter. Let the bottom of the veffel be received 

by the orifice of a fmaller one, upon which it null 

be put} and when the ore is put into it, let it be 

covered with a tile, and all the joints be Hopped with 
lute. 

“ Put thefe veffels upon the pavement of a heath, 

and put Hones all around them at the diflance of fix 

inches. Fill this intermediate fpace with afhes, fo 

high that the inferior pot be covered to the upper 

brim. Then put frefh and burning coals upon it, 

and with a pair of hand-bellows excite the fire, till 

the upper veffels grow red-hoti take off the fire a 

quarter of an hour after; and when the veffels are 

grown cold, open them. You will find that the 

melted antimony has run through the holes made at 

the bottom of the upper veffel into the inferior one, 
where it is colleded.” 

PROCESS II. 

fo roaj} crude antimony, or its ore, •with or without 

addition. 

“ Choose an earthen, flat, low dilh, not glazed ; 

and if it cannot bear being made middling red-hot, 

cover it over with a coat of lute without. Spread it 

thinly over with crude antimony, or with its ore, 

beaten to a pretty coarfe powder, not exceeding a few 

ounces at once. Put the difh upon a fire-pan, having 

a few burning coals in it: increafe the fire till it begins 

to fmoke a little. Meanwhile you muff inceffantly 

move the powder with a piece of new tobacco-pipe; for 

this caufes the fulphur to evaporate the fooner. If you 

increafe the file a little too foon, the powder imme¬ 

diately gathers into large clots, or even begins to melt. 

When this happens, take it immediately off the fire 

before it melts entirely. Then pulverife it again, and 

" finally make a gentle fire under it. Your black 

ftiining powder will affume an afh-colour almoff like 

that of earth, and become more refra&ory in the fire; 

wherefore you may then increafe the fire till your 
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powder grows middling red-hot, and let it laff till it Ores of 
ceafes to fmoke. If you add to your crude antimony 'Bifonnh. 

pulverifed, half or an equal quantity of charcoal-duff, 

and perform the reff as above, the roafling will be 

done more conveniently; for it does not gather fo 

eafily into clots, and melts with much greater difficul¬ 

ty. When part of the fulphur is evaporated, add fome 

fat to it at feveral times. Thus you will fooner finifh 

the operation, and the remaining calx will not be burnt 

to excefs. However, if it be thus expofed to too vio¬ 

lent and long-laffing a fire, a great quantity of it eva¬ 

porates ; nor does it ceafe entirely to fmoke in a great 

fire. And it will be enough, if, growing middling 

red-hot, it does no longer emit the unpleafant fmell of 

the acid of fulphur.” 

PROCESS III. 

To reduce a calx of antimony into a femi-metallic re¬ 

gulus. 

“ Mix fome calx of antimony with a quarter part' 

of the black flux, and put it into the crucible. Cover 

the veffel with a tile; make the fire as quickly as the 

veffel can bear it, but not greater than is neceffary to 

melt the flux. When the whole has been well in fufion 

for half a quarter of an hour (which may be tried 

with a tobacco-pipe, taking off the tile) pour it into 

the melting cone, which muff be warm and done over 

With tallow. Then immediately flrike the cone feve¬ 

ral time6. You will find, when the cone is inverted, a 
regulus, above which is a faline fcoria.” 

The methods of calcining antimony by means of nitre, 

are defcribed under Chemistry, n° 489—459; and 

thofe of obtaining a regulus of antimony without a pre¬ 

vious calcination or roaffing, by throwing a mixture of 

powdered antimony, tartar, and nitre, into a red-hot 

crucible, and by fufing this mixture, and of obtaining 

a martial regulus of antimony, are defcribed at the ar¬ 

ticle Regulus. 

Sect. X. Ores of Bifmuth. 

§ 1. Bismuth is found native, refembling the re¬ 

gulus of bifmuth. 

An ochre of bifmuth, of a whitifh yellow colour, is 

mentioned by Cronffedt; and is different from the 

ore improperly called flowers of bifmuth, which is a 

calx of cobalt. 
Bifmuth is mineralifed, 1. By fulphur. This ore 

has the appearance of galena. 2. With fulphuratcd 

iron. Bifmuth is found alfo in cobalts, and in fome 

ores of filver. 

§ 2. Ores of Bifmuth may be ejayed by the follow¬ 

ing proccfs. 

PROCESS I. 

To melt bifmuth from its ore. 

“ Bismuth ore may be melted with the fame ap¬ 

paratus as was directed for the fufion of crude anti¬ 

mony out of its ore. Or you may beat your ore to a 

very fine powder, with the black flux, fandiver, and 

common fait, in a clofe veffel, like the ore of lead, or 

of tin, and melt it in a middling fire, having a draught 

of air. But as this'femi-metal is deffrudible and vo¬ 
latile, you muff as quick as poflible apply to it that 

degree of fire which thT flux requires to be melted ; 
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Ores of and fo foon as it is well melted, the veil'd muft be ta- 
Cobalt. ken out Qf tjje gre . ancj when It is grown quite cold 

and broken, you will find your regnlns.” 
Mr Gellert dire&s that ores of bifmuth fhould be 

effayed by fufing a quintal of pulverifed ore with half 

a quintal of calcined borax and half a qnintal of pul¬ 

verifed glafs, in order to vitrify the adherent earths 

and flones which invelop the bifmuth. But probably 

the heat requifite for this vitrification would volatilife 

part of the bifmuth. 

If the ore be of the kinds above defcribed, minera- 

lifed by fulphur, or by fulphnr and iron, a previous 

roafting would be expedient, which may be performed 

in the fame manner as is directed for the roafting of 

antimony. 

Sect. XI. Ores of the Regulus of Cobalt. 

Cobalt is a grey-coloured mineral, with more or 

lefs of a metallic appearance. Its grain is clofe; it is 
compaft and heavy, and frequently covered with an 

efflorefcence of peach-coloured flowers. Of this feve- 
• See ral kinds are known*. All the true cobalts contain the 

Cohalt, femi-metal called regains of cobalt, the calx of which 

becomes blue by vitrification. This regulus is mine- 

ralifed in cobalt by fulphur, and efpecially by a large 

quantity of arfenic. Some cobalts alfo contain bif- 

niuth and filver. 

Authors have given the name of cobalt to many mi¬ 

nerals, although they do not contain the femi-metal 

above-mentioned, but only becaufe they externally re- 

femble the ore of the regulus of cobalt. But thefe 
minerals can only be confidered as falfe cobalts. They 

are diftinguifhable from true cobalt by trying whe¬ 

ther they can yield the blue glafs called fmalt', and the 

fympathetic ink. The red efflorefcence is alfo a 
mark by which true cobalt is diftinguifhable from the 

falfe : but this efflorefcence only happens when the ore 
has been expofed to a moift air. 

The principal mines of cobalt are in Saxony, where 

they are dug for the fake of obtaining zaffre, azure- 

blue or fmalt, and arfenic. Very fine cobalt is alfo 

found in the Pyrenean mountains. It has been like- 

wife found in Cornwall and Scotland. And that it is 
in the eaftern parts of Alia, appears from the blue co¬ 

louring on old oriental porcelain: but probably the 

mines difcovered in thefe countries are nearly exhauft- 

ed, as confiderable quantities of zaffre and fmalt are 
exported from Europe to China. 

Cobalt is heavier than moft other ores, from the 

large quantity of arfenic it contains ; and in this re- 

fpeft it refembles the ore of tin. 

Befides the grey or afh-coloured cobalt above de¬ 
fcribed, which is the moft frequent, other cobalts are 

found of various colours and textures, mixed with va¬ 

rious fubftances. Wallerins enumerates fix fpecies of 

cobalts, i. The afh-coloured ore, which is regulus of 

cobalt mineralifed by arfenic, confiding of fhining 

leaden-coloured grains. Some ores of this kind are 
compaft refembling fteel, and others are of a loofe 

texture and friable. 3. The fpecular ore is black, fhi¬ 

ning like a mirror, and laminated. This fpecies is very 

rare; and is fuppofed by Wallerius to be a foliated 

fpar, or felenites mixed with cobalt. 3. The vitreous, 
or flag-like ore, is of a bluifh, fhining colour, compact, 

or fpongy. 4. Cryfallized cfe, is a grey, deep-colour- 
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ed cobalt, confiding of clufters of cubical, pyramidal, Ores of 

prifmatic cryftals. 5. Flowers of cobalt, red, yellow, zilTC- 

or violet. Thefe flowers feem to be formed froiit fome 

of the above-defcribed compaft ores, decompofed by 

expofure to moift air. This decompofition is fimilar 
to that which happens to ferruginous and cupreous py¬ 

rites. 6. The earthy cobalt is of a greenifh white, or 
of a yellow colour, and of a foft and friable texture. 

This fpecies feems to be an ochre of cobalt ; and is 

formed perhaps from the flowers of cobalt further de¬ 

compofed, in the fame manner as a martial ochre is 

formed from the faline efflorefcence of decompofing 

pyrites, when this efflorefcence is further decompofed 

by expofure to moift air ; by which the vitriolic acid 

contained in it is expelled, and the efflorefcence is 
changed from a faline date to that of an ochre or calx. 

Befides thefe proper ores, cobalt is alfo found in a 

blue clay along with native filver, in ores of bifmuth, 

and in the mineral called kupfernickel. See Nickel. 

The ejfay of cobalt is defcribed at the article Regu- 

lus of Cobalt. 

Sect. XII. Ores of Zinc. 

§ 1. The proper ore of zinc is a fubftance which has 

rather an earthy or ftony than metallic appearance, and 

is called calamy, calamine, or lapis calaminaris. This 
done, although metallic, is but moderately heavy, and 

has not the brilliancy of moft other ores. Its colour 

is yellow, and like that of ruft. It is alfo lefs denfe • 

than other metallic minerals. It feems to be an ore 
naturally decompofed. The calamine is not work¬ 

ed dire&ly to obtain zinc from it, becaufe this 
would only fucceed in clofe veffels, and confequent- 

ly with fmall quantities, according to Mr MargraaPs 

procefs. But it is fuccefsfully employed for the con- 

verfion of copper into brafs by cementation, by 

which the exiftence of zinc in that ftone is diffident¬ 
ly proved. 

Mr Wallerius enumerates alfo amongft the ores of 

zinc a very compounded mineral, confiding of zinc, 

fulphur, iron, and arfenic. This mineral, called blend, 

refembles externally the ore of lead, and hence has 

been called falfe galena. Thefe blends have different 

forms and colours; but are chiefly red, like the red ore 
of antimony. 

Zinc is obtained from certain minerals in the Eaft 
Indies, of which we know little. 

Calciform ores of zinc, according to Cronftedt, are 

pure or mixed. The pure are indurated, and fome- 
times cryftallifed, refembling lead-fpar. The mixed 

ore contains alfo fome calx of iron. This is calamine. 

It is whitifti, yellowifh, reddifh, or brown. 

Zinc is mineralifed, 1. By fulphurated iron. Ore of 

zinc. Wallerius fays, lead is fometimes contained in 

this ore. It is white, blue, or brown. 2. By ful¬ 

phur, arfenic, and iron. Blend, or pfeudo-galena, or. 

falfe-galena, or black-jack. Thefe are of various co¬ 
lours, white, yellowifh, brown, reddifh, greenifh, 

black. They confift of feales, or are teffelated. Mr 

Cronftedt thinks, that in blends the zinc is mineralifed 

in the date of a calx, and in the ore of zinc in its 

metallic ftate. 
§ 2. Although the minerals above enumerated have 

been known, from their property of converting copper 

into brafs, to be ores of zinc, yet the method of ef- 
faying 
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Ores of faying them fo as to obtain the contained zinc was not 

Zinc. known, or at leaft tiot publiflied, before Mr MargraaPs 

Memoir of the Berlin Academy for the year i 746, up¬ 

on that fubjeft. That very able chemift has {hewn, 

that zinc may be obtained from its ores, from the 

flowers, or from any other calx of zinc, by treating 

thefe with charcoal daft, in clofe veflels, to prevent 

the combuftion of the zinc, which happens immediate¬ 

ly upon its reduction when expofed to air. For this 

purpofe, he put a quantity of finely powdered cala¬ 

mine, or roafted blend, or other calx of zinc, well 

mixed with an eighth part of charcoal-duft, into a 

ftrong, luted earthen retort, to which he fitted a recei¬ 

ver. ^Having placed his retort in a furnace and raifed 

the fire, he applied a violent heat during two hours. 

When the veflels were cold and broken, he found the 

zinc in its metallic form adhering to the neck of the 

retort. 
The chief difficulty in this operation is to get an 

earthen retort fufficiently compact to retain the va¬ 

pour of the zinc, (for it eafily pervades the Heffian 

crucibles, Stourbridge melting-pots, and fimilar vef- 

fels, as may be feen from the quantity of flowers 

which appear upon their outer furface, when zinc or 

its calxes and any inflammable matter have been ex¬ 

pofed to heat within thefe veflels) and at the fame 

time fufficiently ftrong to refill the violent fire which 
Mr Margraaf requires. 

A pretty exaft efiay of an ore of zinc may be made 

in the following manner. 
Mix a quantity of pulverifed roafted ore or calx of zinc 

with an eighth part of charcoal-duft. Put this mixture 

into a crucible capable of containing thrice the quan¬ 

tity. Diffufe equally amongft this mixture a quantity 

of fmall grains or thin plates of copper equal to that of 

the calamine or ore employed, and upon the whole lay 

another equal quantity of grains or plates of copper ; 

and laftly, cover this latter portion of copper with 

charcoal-duft. Lute a lid upon the crucible ; and ap¬ 

ply a red heat during an hour or two. The copper or 

part of it will unite with the vapour of the zinc, and 

be thereby converted into brafs. By comparing the 

weight of all the metal after the operation, with the 

weight of the copper employed ; the weight acquired, 

and confequently the quantity of zinc united with the 

copper, will be known. The copper which has not 

been converted into brafs, or more copper with frefh 

charcoal duft, may be again added in the fame man¬ 

ner to the remaining ore, and the operation repeated 

with a heat fomewhat more intenfe, that any zinc re¬ 

maining in the ore may be thus extracted. A curious 

circumftance is, that a much greater heat is required 
to obtain zinc from its ore, by diftillation, than in the 

operation now deferibea of making brafs; in which 

the feparation of the zinc from its ore feems to ]be fa¬ 

cilitated by its difpofition to unite with copper. 

Sect. XIII. Ores of Arfenic. 

$ 1. The minerals which contain the largeft quantity 

of arfenic atfe cobalts and white pyrites; although it is 

alfo contained in other ores, it being one of the mine- 

raliiing fubftances. But as cobalt muft be roafted to 

obtain the fulphur it contains, the arfenic alfo which 

rifes during this torrefa&ion is collected, as we (hall 

fee in Part III. ( Smelting of Ores,) and the particu- 
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lar articles of each of the metallic fubftances mention¬ 
ed in this article. 

I. Regulus of arfenic is found native. It is of a 

leaden colour; it burns with a fmall flame; and is dif- 

fipated, leaving generally a very fmall quantity of calx 

of bifmuth, or of calx of cobalt, and a very little filver. 

When it is of a folid and teftaceous texture, it has 

been improperly called tejlaceous cobalt, in German 
fcherbencobalt. II. Calx of arfenic is found in form of 

powder; native flowers of arfenic, or of indurated l'e- 

mitranfparent cryftals ; native -cryftalline arfenic. 
III. Calx of arfenic is mixed, 1. With fulphur : when 

yellow, it is called orpiment; when red, it is called 

native realgar: the difference of colour depends on 

the proportion of the two component parts. 2. With 

calx of tin ; tin-grains. 3/ With fulphur and filver, 

in the red filver ore. 4. With calx of lead, in the lead- 

fpar. 5. With calx of cobalt, in the efflorefeeuce of 

cobalt. IV. Arfenic is mineralifed, 1. With fulphu- 

rated iron ; arfenical pyrites. 2. With iron only ; 

white pyrites, or mifspickle. 3. With cobalt, in al- 

moft all cobalt-ores. 4. With filver. 5. With cop¬ 
per. 6. With antimony. 

§ 2. Arfenic may be feparated from its ore or earthy 
matter with which it happens to be mixed, by fu- 

blimation, according to the following procefs by Mr 
Cramer. 

“ Do every thing as was faid about mercury, or 

fulphur; but let the veflel which is put into the fire 
with the ore in it be of earth or ftone, and the reci¬ 

pient be of glafs, and of a middling capacity. Nor is 

it neceflary that this ftiould be filled with water, fo it 

be but well luted. The fire muft likewife be ftronger, 

and continued longer than for the extrafting of ful¬ 

phur. Neverthelefs every kind of arfenic cannot be 

extrafted in a confined firefor it adheres to the ma¬ 

trix more ftrongly than fulphur and mercury. You 

will find in the part of the veflel which i3 more re¬ 

mote from the fire, pulverulent and fubtle flowers of 

drfenic; but there will adhere to the pofterior of the 

neck of the retort fmall folid mafies, {hining like fmall 

cryftals, tranfparent, fometimes gathered into a folid 

fublimate, and p*rfe£tly white, if the Ore of the arfe¬ 

nic was perfeftly pure; which, neverthelefs, happens 

very feldom. The flowers are moft commonly thin, 

and of a grey colour; which proceeds from the phlo- 

gifton mixed with the mafs. They are often of a ci¬ 

tron or of a golden colour, which ia a lign that there 

is in the mixture fome mineral fulphur ; and if the 

fublimate be red or yellow, it is a fign of much ful¬ 
phur. 

“ As all the arfenic contained in the ore is not ex¬ 

pelled in clofe veflels, you muft weigh the refiduum; 

then roaft it in a crucible till it fmokes no longer, or 

rather in an earthen flat veflel not glazed, and in a 

ftrong fire to be ftirred now and then with a poker, 

and then weigh it when grown cold : you will be able 

thus to know how much arfenic remained in the clofe 
veflel, unlefs the ore contain bifmuth.” 

If the arfenic be fulphurated, it may be purified by 
triturating it with mercury or with fixed alkali, and 

by fubliming the arfenic from the remaining fulplm- 

rated mercury or alkali. The method of obtaining 3 

regulus of arfenic is deferibed at the article Regulus 
of Arfenic. 
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PART III. 

SMELTING of ORES. 

HAving fhown the nature of the principal metallic 

minerals, and the fubflances of which they are 

' compofed ; and alfo explained the proceffes by which 

an exaft analyfis of thefe compound minerals may be 

made, and the nature and quantity of the contained 

metals may be known ; in order to complete what re¬ 
lates to this important fubjeft,we fhall defcribein this 

Part the principal operations by which metals, &c. 

are obtained “ in the great,” as it is called, or for 

commercial purpofes. What we (hall fay upon this 

fubjeft will chiefly be extra&ed from a Treatife on the 

Smelting of Ores, by Schlutter, tranflated from the 

German into French by M. Hellot; becaufe this, of 

all the modern works upon that fubjett, appears to be 

the moft exa£. We fhall firft defcribe the operations 

upon pyritous matters for the extra&ion of fulphur, 

&c. and afterwards the operations by which metallic 

fubflances ajre extracted from ores properly fo called. 

Sect. I. Extraftionof Sulphur from Pyrites and 
other Minerals. 

Is order to obtain fulphur from pyrites, this mine¬ 

ral ought to be expofed to a heat fufficient to fublime 

the fulphur, or to make it diftill in veffels, which muft 

be clofe, to prevent its burning. 
Sulphur is extracted from pyrites at a work at 

Schwartzemberg, in Saxony, in the high country of 

the mines ; and in Bohemia, at a place called Alten- 

Sattel. 
The furnaces employed for this operation are ob¬ 

long, like vaulted galleries ; and in the vaulted roofs 

are made feveral openings. Thefe are called furnaces 

for extracting fulphur. 
In thefe furnaces are placed earthen-ware tubes, fill¬ 

ed with pyrites broken into pieces of the fize of (mail 

nuts. Each of thefe tubes contains about 50 pounds 

of pyrites. They are placed in the furnace almoft ho¬ 

rizontally, and have fcarcely more than an inch of de- 

fcent. The ends, which come out of the furnace five 

or fix inches, become gradually narrower. Within 

each tube is fixed a piece of baked earth, in form of a 

ftar, at the place where it begins to become narrow¬ 

er, in order to prevent the pyrites from falling out, 

or choaking the mouth of the tube. To each tube is 

fitted a receiver, covered with a leaden plate, pierced 

with a fmall hole to give air to the fulphur. The 

other end of the tube is exa&ly clofed. A moderate 

fire is made with wood, and in eight hours the ful- 

pliur of the pyrites is found to have palled into the re¬ 

ceivers. 
The refiduum of the pyrites, after the diflillation, 

is drawn out at the large end, and frelh pyrites is 

put in its place. From this refiduum, which is called 

burnings of fulphur, vitriol is extrafted. 

The 11 tubes, into which were put, at three feveral 

diftillations, in all nine quintals or 900 pounds of 

pyrites, yield from 100 to 150 pounds of crude ful¬ 

phur, which is fo impure as to require to be purified 

by a feco.nd diflillation. 

This purification of crude fulphur is alfo done in a 

furnace in form of a gallery, in which five iron cucur¬ 

bits are arranged on each fide. Thefe cucurbits are" 

placed in a Hoping dire&ion, and contain about eight 

quintals and a half of crude fulphur. To them are 

luted earthen tubes, fo difpofed as to anfwer the pur- 

pofe of capitals. The nofe of each of thefe tubes is 

inferted into an earthen pot called the fore-runner. 

This pot has three openings; namely, that which 

receives the nofe of the tube; a fecond fmaller 

hole, which is left open to give air; and a third 

in its lower-part, which is flopped with a wooden 

Peg- 
When the preparations are made, a fire is lighted 

about feven o’clock in the evening, and is a little 

abated as foon as the fulphur begins to diftil. At 

three o’clock in the morning, the wooden pegs which 

flop the lower holes of the fore-runners are for the 

firft time drawn out, and the fulphur flows out of each 

of them into an earthen pot with two handles, placed 

below for its reception. In this diflillation the fire 

muft be moderated and prudently conduced; other- 

wife lefs fulphur would be obtained, and it alfo would 

be of a grey colour, and not of the fine yellow which 

it ought to have when pure. The ordinary lofs in 

the purification of eight quintals of crude fulphur is, 
at moft, one quintal. 

When all the fulphur has flowed out, and has cooled 
a little in the earthen pots, it is caft into moulds made 

of beech-tree, which have been previoufly dipt in wa¬ 

ter and fet to drain. As foon as the fulphur is cooled 

in the moulds, they are opened, and the cylinders of 

fulphur are taken out and put up in calks. Thefe are 

called roll-brimjlone. 

As fulphur is not only in pyrites, but alfo in moft 

metallic minerals, it is evident that it might be ob¬ 

tained by works in the great from the different ores 

which contain much of it, and from which it muft be 

feparated previoufly to their fufion: but as fulphur is 
of little value, the trouble of collecting it from ores 

is feldom taken. Smelters are generally fatisfied with 

freeing their ores from it, by expofing them to a fire 

fufficient to expel it. This operation is called torre- 
faClion, or roajling of ores. 

There ar,e, however, ores which contain fo much 

fulphur, that part of it is actually collected in the or¬ 

dinary operation of roalting, without much trouble 

for that purpofe. Such is the ore of Ramelfberg in 
the country of Hartz. 

This ore, which is of lead, containing filver, is 

partly very pure, and partly mixed with cupreous py¬ 
rites and filver; hence it is neceffary to roaft it. 

The roafting is performed by laying alternate ftrata 

of ore and wood upon each other in an open field, 

taking care to diminifh the fize of the ftrata as they 

rife higher ; fo that the whole mafs fhall be a qua¬ 

drangular pyramid truncated above, whofe bafe is 

about 31 feet fquare. Below, fome paffages are left 

open, to give free entrance to the air; and the fides 

Sulphur- 
works. 
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Sulphur- and top of the pyramid are covered over with fmall 

work5* ore, to concentrate the heat and make it laft longer. 

In the centre of this pyramid there is a channel which 

defcends vertically from the top to the bafe. When 

all is properly arranged, ladlefuls of red-hot fcoria 

from the fmelting-furnace are thrown down the chan¬ 

nel, by which means the ihrubs and wood placed below 

for that purpofe are kindled, and the fire is from them 

communicated to all the wood of the pile, which con¬ 

tinues burning till the third day. At that time the 

fulphur of the mineral becomes capable of burning 

fpontaneoufly, and of continuing the fire after the 

wood is confumed. 

When this roafting has been continued 15 days, 

the mineral becomes greafy; that is, it is covered 

over With a kind of varnifh: 20 or 25 holes or hol¬ 

lows are then made in the upper-part of the pile in 

which the fulphur is collefled. From thefe cavities 

the fulphur is taken out thrice every day, and thrown 

into water. This fulphur is not pure, but crude; and 

is therefore fent to the manufadturers of fulphur, to be 
purified in the manner above-related. 

As this ore of Rameliberg is very fulphureous, the 

firft roafting, which we are now describing, lafts three" 

months; and during this time, if much rain has not 

fallen, or if the operation has not failed by the pile 

falling down or cracking, by which the air has fo 

much free accefs, that the fulphur is burnt and con- 

fumed, from 10 to 20 quintals'of crude fulphur are by 
this method collefted. 

The fulphur of this ore, like that of mod others, 

was formerly negledled, till, in the year 1570, a per- 

fon employed in the mines called Chriftopher Sander, 

difcovered the method of colle&ing it, nearly as it is 

done at prefent. 

Metallic minerals are not the only fubftances from 

which fulphur is extra&ed. This matter is diffufed 

in the earth in fuch quantities, that the metals cannot 

abforb it all. Some fulphur is found quite pure, and 

in different forms, principally in the neighbourhood 

of volcanos, in caverns, and in mineral waters. Such 

are the opaque kind called virgin fulphur; the tranf- 

parent kind called fulphur of g>uito; and the native 

flowers of fulphur, as thofe of the waters of Aix-la- 

Chapelle. It is alfo found mixed with different 

earths. Here we may obferve, that all thofe kinds 

of fulphur which are not mineralized by metallic fub¬ 

ftances, are found near volcanoes, or hot mineral wa¬ 

ters, and confequently in places where nature feems 

to have formed great fubterranean laboratories, in 

which fulphureous minerals may be analyfed and de- 

compofed, and the fulphur feparated, in the manner 

in which it is done in fmall in our works and labora¬ 

tories. However that be, certainly one of the beft 

and moft famous fulphur-mines in the world is that 

called Solfatara. The Abbe Nollet has publifhed, 

jn the Memoirs of the Academy, fome iuterefting 

obfervations upon this fubjeft, which we fhall here 
abridge. 

Near Puzzoli, in Italy, is that great and famous 
mine bf fulphur and alum called at prefent Solfatara. 

It is a fmall oval plain, the greateft diameter of which 

is about 400 yards, raifed about 300 yards above the 

level of the fea. It is furrounded by high hills and 

great rocks, which fall to pieces, and whofe fragments 
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form very fteep banks. Almofl all the ground is bare Sulpiiur- 

and white, like marie; and is every-where fenfibly w°'ks. 

warmer than the atmofphere in the greateft heat of "* 

fummer, fo that the feet of perfons walking there are 

burnt through their fhoes. It is impoflible not to .. 

oblerve the fulphur there ; for every-where may be 

perceived by the fmell a fulphureous vapour, -which 

rifes to a conliderable height, and gives reafon to 

believe that there is a fubterraneous fire below, from 
which that vapour proceeds. 

Near the middle of this field there is a kind of 

bafon three or four feet lower than the reft of the 

plain, in which a found may be perceived when a 

perfon walks on it, as if there were under his feet 

fome great cavity, the roof of which was very thin. 

After that, the lake Agnano is perceived, whole wa¬ 

ters feem to boil. Thefe waters are indeed hot, but 

not fo hot as boiling wafer. This kind of ebullition 

proceeds from vapours which rife from the bottom of 

the lake, "which being fet in motion by the a&ion of 

fubterranean fires, have force enough to raife all that 

mafs of water. Near this lake there are pits, not 

very deep, from which fulphureous vapours are ex¬ 

haled. Perfon3 who have the itch, come to thefe 

pits, and receive the vapours in order to be cured. 

Finally, there are fome deeper excavations, whence a 

foft ftone is procured which yields fulphur. From 

thefe cavities vapours exhale, and iffue out with 
noife, and which are nothing elfe than fulphur 

fubliming through the crevices. This fulphur ad¬ 

heres to the fides of the rocks, where it forms enor¬ 

mous maffesin calm weather, the vapours may be 

evidently feen to rife 25 or 30 feet from the furface 
of the earth. 

Thefe vapours, attaching themfelves to the fides of 

rocks, form enormous groups of fulphur, which fome- 

times fall down by their own weight, and render thefe 

places of dangeroes accefs. 

In entering the Solfatara, there are warehoufes 

and buildings erefted for the refining of fulphur. 

Under a great fhed, or hangar, fupported by a wall 

behind, and open on the other three fides, the fulphur 

is procured by diftillation from the foft ftones we men¬ 

tioned above. Thefe ftones are dug from under ground; 

and thofe which lie on the furface of the earth are ne- 

gle&ed. Thefe laft are, however, covered with a ful¬ 

phur ready formed, and of a yellow colour: but the 

workmen fay they have loft their ftrength, and that the 

fulphur obtained from them is not of fo good a quality 

as the fulphur obtained from the ftones which are dug 
out of the ground. 

Thefe laft mentioned are broken into lumps, and 

put into pots of earthen ware, containing each about 

20 pints Paris meafure. The mouths of thefe pots are 

as wide as their bottoms; but their bellies, or middle 

parts, are wider. They are covered with a lid of the 

fame earth, well luted, and are arranged in two paral¬ 

lel lines along two brick walls, which form the two 

fides of a furnace. The pots are placed within thefe 

walls ; fo that the centre of each pot is in the centre 

of the thicknefs of the wall, and that one end of the 

pots overhangs the wall within, while the other end 

overhangs the wall without. In each furnace ten of 

thefe pots are placed; that is, five in each of the two 

walls which form the two fides of the furnace. Be¬ 

twixt 
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Smelting twixt thefe walls there is a fpace of 15 or 18 inches; 

of Ores in which fpace is covered by a vault retting on the two 

Senera * walls. The whole forms a furnace feven feet long, two 

feet and a half high, open at one end, and Abut at the 

other, excepting a fmall chimney through which the 

fmoke pafles. 
Each of thefe pots has a mouth in its upper part 

without the furnace, in order to admit a tube of 18 lines 

in diameter and a foot in length, which communicates 

with another pot of the fame fize placed without the 

building, and pierced with a round hole in its bafe of 

15 or 18 lines diameter. Laftly, to each of thefe laft- 

mentioned pots there is a wooden tub placed below, in 

a bench made for that purpofe. 
Four or five of thefe furnaces are built under one 

hangar, or Ihed. Fires are kindled in each of them at 

the fame time ; and they are thrown down after each 

diftillation, either that the pots may be renewed, or 

that the refiduums may be more eafily taken out. 

The fire being kindled in the furnace, heats the firft 
pots containing the fulphureous ftones. The fulphur 

rifes in fumes into the upper part of the pot, whence 

it pafles through the pipe of communication into the, 

external veflel. There the vapours are condenfed, be¬ 

come liquid, and flow through the hole below into the 
tub, from which the fulphur is eafily turned but, be¬ 

cause the form of the veflel is that of a truncated cone 
whofe narrower end is placed below, and becaufe the 

hoops of the tub are fo fattened that they may be oc- 

cafionally loofened. The mafs of fulphur is then car¬ 

ried to the buildings mentioned before, where it is re- 
nielted for its purification, and call into rolls, fuch as 

we receive it. 
Ext radian of Vitriol from pyrites. See Chemi¬ 

stry, n° 110, 142, 157. 
Extradion of Alum from pyritous fubfances and 

from aluminous earths. See Chemistry, n° 129. 

Sect. II. Smelting of Ores in general. 

§ l. As ores confift of metallic matters combined 

with fulphur and arfenic, and are beGdes intermixed 
with earthy and ftony fubftances of all kinds, the in¬ 

tention of all the operations upon thefe compound bo¬ 

dies is to feparate thefe different fubftances from each 
other. This is effe&ed by feveral operations founded 

on the known properties of thofe fubftances. We now 

proceed to give a general idea of thefe feveral opera¬ 

tions. 
Firft of all, the ore is to be feparated from the earths 

and ftones accidentally adherent to it; aud when thefe 

foreign fubftances are in large mafles, and are not very 

intimately mixed in fmall particles with the ore, this 

feparation may be accompliftied by mechanical means. 

This ought always to be the firft operation, unlefs the 

adherent fubftance be capable of ferving as a flux to 

the ore. If the unmetallic earths be intimately mixed 

with the ore, this mull neceffarily be broken and divi¬ 

ded into fmall particles. This operation is performed 

by a machine which moves peftles, called locards or 

fampers. After this operation, when the parts of the 

mineral are fpecifically heavier than thofe of the unme¬ 

tallic earth or ftone, thefe latter may be feparated from 

the ore by wafhing in canals through which water flows. 
With regard to this wafhing of ores, it is neceflary to 

obferve, that it cannot fuccced but when the ore ij fen- 
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fibly heavier than the foreign matters. But the con- Smelting 

trary happens frequently, as well becaufe quartz and of °res ,n 
fpar are naturally very ponderous, as becaufe the me- gcr‘ ra ‘ 

tallic matter is proportionably fo much lighter as it is 

combined with more fulphur. 
When an ore happens to be of this kind, it is necef- 

fary to begin by roafting it, in order to deprive it of 

the greateft part of its fulphur. 

It happens frequently that the pyritous matteVs ac¬ 
companying the ore are fo hard that they can fcarcely 

be pounded. In this cafe it is neceflary to roaft it en¬ 

tirely, or partly, and to throw it red-hot into cold wa¬ 

ter; by which the ftones are fplit, and rendered much 

more capable of being pulverized. 

Thus it happens very frequently, that roafting is the 

firft operation to which an ore is expofed. 

When the fubftance of the ore is very fufible, this 

firft operation may be difpenfed with, and the matter 

may be immediately fufed without any previous roaft¬ 

ing, or at leaft with a very flight one. For, to effedl 

this fufion, it is neceflary that it retain a great quan¬ 

tity of its fulphur, which, with the other fluxes added, 

ferves to deftroy or convert into fcoria a confiderable 
part of the ftony matter of the mineral, and to reduce 

the reft into a brittle fubftance, which is called the matt 

of lead, or of copper, or other metal contained in the 

ore. This matt is therefore an intermediate matter be¬ 

twixt the mineral and the metal; for the metal is there 

concentrated, and mixed with lefs ufelefs matter than 

it was in the ore. But as this matt is always fulphu¬ 
reous, the metal which it contains cannot have its me¬ 

tallic properties. Therefore it mu ft be roafted feveral 

times to evaporate the fulphur, before it is remelted, 

when the pure metal is required. This fufion of an ore 

not roafted, or but flightly roafted, is called crude fu¬ 

fion. 

We may here obferve upon the fubjeft of waftiing 
and roafting of ores, that as arfenic is heavier than ful¬ 

phur, and has nearly the weight of metals, the ores in 
which it prevails are generally very heavy, and -confe- 

quently are fufceptible of being walked, which is a 

great advantage. But on the other fide, as arfenic is 

capable of volatilifing, fcorifying, and deftroying many 
metals, thefe ores have difadvantages in the roafting 

and fufion, in both which confiderable lofs is caufed 

by the arfenic. Some ores contain, befides arfenic, 

other volatile femi-metals, fuch as antimony and zinc. 

Thefe arealmoft untra&able, and are therefore neglec¬ 

ted. They are called mineree rapaces, “ rapacious 
ores.” 

When the metal has been freed as much as, is pof- 
fible from foreign matters by thefe preliminary opera¬ 

tions, it is to be completely purified by fufions more 

or lefs frequently repeated; in which proper additions 
are made, either to abforb the reft of the fulphur and 

arfenic, or to complete the vitrification or fcorification 
of the unmetallic ftones and earth. 

Laftly, as ores frequently contain feveral different 

metals, thefe are to be feparated from each other by 
proceffes fuited to the properties of thefe metals, of 

which we fliall fpeak more particularly as we proceed 

in our examination of the ores of each metal. 

§ 2. To facilitate the extra&ion of metallic fub¬ 

ftances from the ores and minerals containing them, 

fonie operations previous to the fufion or fmelting of 
thefe 
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Roafting thefe ores and minerals are generally neceffary. Thefe 
of Ores, operations Confift of, i. r£\ie. feparation of the ores and 

metallic matters from the adhering unmetallic earths 

and ftones, by hammers and other mechanical inftru- 

ments, and by waffiing with water. 2. Their divi¬ 

sion or redu&ion into fmaller parts by contufion and 

trituration, that by another tvafhing with water they 

may be more perfe&ly cleanfed from extraneous mat¬ 

ters, and rendered fitter for the fublequent operations, 
calcination or roafting, and fufion. 3. Roajiing or cal¬ 

cination; the ufe» of which operation are, to expel the 

volatile, ufelefs, or noxious fubftances, as water, vitri¬ 

olic acid, fulphur, and arfenic; to render the ore more 
friable, and fitter for the fubfequent contufion and fu¬ 

fion ; and, laftly, to calcine and deftroy the viler me¬ 

tals, for inftance the iron of copper-ores, by means 

of the fire, and of the fulphur and arfenic. Stones, as 

quartz and flints, containing metallic veins or particles, 

are frequently made red-hot, and then extinguifhed in 

cold water, that they may be rendered fufficiently fri¬ 

able and pulverable, to allow the feparation of the me¬ 

tallic particles. 

Roafting is unneceffary for native metals ; for fome 

of the richer gold and filver ores ; for fome lead-ores, 

the fulphur of which may be feparated during the fil- 

fion; and for many calciform ores, as thefe do not ge¬ 

nerally contain any fulphur and arfenic. 

In the roafting of ores, the following attentions muft 
be given, 1. To reduce the mineral previoufly into 

fmall lumps, that the furface may be increafed ; but 

they muft not be fo fmall, nor placed fo compaftly, as 

to prevent the paflage of the air and flame. 2. The 

larger pieces muft be placed at the bottom of the pile, 

where the greateft heat is. 3. The heat muft be gra¬ 

dually applied, that the fulphur may not be melted, 

which would greatly retard its expulfion; and that the 

fpars, fluors, and ftones, intermixed with the ore, may 

not crack, fly, and be difperfed. 4. The ores not tho¬ 

roughly roafted by one operation muft be expofed to a 

fecond. 5. The fire maybe increafed towards the end, 

that the noxious matters more ftrongly adhering may 

be expelled. 6. Fuel which yields much flame, as 

wood and foflil coals free from fulphur, is faid to be 

preferable to charcoal or coaks. Sometimes cold water 

is thrown on the calcined ore at the end of the opera¬ 

tion, while the ore is yet hot, to render it more fri¬ 
able. 

No general rule can be given concerning the dura¬ 

tion or degree of the fire, thefe being very various ac¬ 

cording to the difference of the ores. A roafting du¬ 

ring a few hours or days is fufficient for many ores; 

while fome, fuch as the ore of Rammelfberg, require 

that it fhould be continued during feveral months. 

Schlutter enumerates five methods of roafting ores. 

I- By conftru£ting a pile of ores and fuel placed in al¬ 

ternate ftrata, in the open air, without any furnace. 

2. By confining fuch a pile within walls, but without 

a roof. 3. By placing the pile under a roof, without 

lateral walls. 4. By placing the pile in a furnace con¬ 

fiding of walls and a foof. 5. By roafting the ore in 

a reverberatory furnace, in which it muft be continu¬ 
ally ftirred with an iron rod. 

Several kinds of fufions of ores may be diftinguifh- 

ed. 1. When a fulphureous ore is mixed with much 

earthy matter, from which it cannot be eafily fepar«t- 
Vol. VII. 2 
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ted by mechanical operations, it is frequently melted, Fufion of 

in order to difengage it from thefe earthy matters, and °res‘ 

to concentrate its metallic contents. By this fufion, 

fome of the fulphur is diflipated, and the ore is redu¬ 

ced to a ftate intermediate betwixt that of ore and of 

metal. It is then called a malt (lapis fulphureo-metal- 

licus); and is to be afterwards treated like a pure ors 

by the fecond kind of fufion, which is properly the 

fmelting, or extra&ion of the metal by fufion. 2. By 

this fufion or fmelting, the metal is extradled from the 

ore previoufly prepared by the above operations, if 

thefe be neceflary. The ores of fome very fufible me¬ 

tals, as of bifmuth, may be fmelted by applying a heat 

fufficient only to melt the metals, which are thereby 

feparated from the adhering extraneous matters. This 

feparation of metals by fufion, without the vitrification 

of extraneous matters, may be called eliquation. Ge¬ 

nerally, a complete fufion of the ore and vitrification of 

the earthy matters are neceflary for the perfeft fepara¬ 

tion of the contained metals. By this method, metals, 

are obtained from their ores, fometimes pure, and 
fometimes mixed with other metallic fubftances, from 

which they muft be afterwards feparated; as we (hall 

fee, when we treat of the extra&ion of particular me¬ 

tals. To procure this feparation of metals from ores, 

thefe muft be fo thinly liquefied, that the fmall metallic 

particles may difengage themfeives from the fcoria; but 

it muft not be fo thin as to allow the metal to preci- 

itate before it be perfe&iy difengaged from any ad- 

ering extraneous matter, or to pervade and deftroy the 

containing veffels and furnace. Some ores are fuffici¬ 

ently fufible; but others require certain additions call¬ 

ed fluxes, to promote their fufion and the vitrification 

of their unmetallic parts; and alfo to render the fcoria 

fufficiently thin to allow the feparation of the metallic 

particles. 

Different fluxes are fuitable to different ores, ac¬ 

cording to the quality of the ore, and of the matrix, 

or ftone adherent to it. 

The matrixes of two different ores of the fame me¬ 

tal frequently ferve as fluxes to each other; as, for in¬ 

ftance, an argillaceous matrix with one that is calca¬ 

reous ; thefe two earths being difpofed to vitrification 

when mixed, though each of them is fingly unfilfible. 

For this reafon, two or more different ores to be fmelt¬ 

ed are frequently mixed together. 

The ores alfo of different metals require different 

fluxes. Thus calcareous earth is found to be bed fuit- 

ed to iron-ores, and fpars and fcoria to fufible ores of 

copper. 

The fluxes molt frequently employed in the fmelting 

of ores are, calcareous earth, fluors or vitreous fpars, 

quartz and fand, fufible ftones, as flates, bafaltes, the 

feveral kinds of fcoria, and pyrites. 

Calcareous earth is ufed to facilitate the fufion of 

ores of iron, and of fome of the poorer ores of copper, 

and, in general, of ores mixed with argillaceous earths, 

or with feltfpar. This earth has been fometimes add¬ 

ed with a view of feparating the fulphur, to which it 

very readily unites: but by this union the fulphur is 

detained, and a heparis formed, which readily diffolves 

iron and other metals, and fo firmly adheres to them, 

that they cannot be feparated without more difficulty 

than they could from the original ore. Tin's addition 

is therefore uot to be made till the fulphur be previ- 
27 Y oufly 
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t>f l'luors. pufly well cxpeHed. 

Fluors or fuftble[pars facilitate the fufion of moft me¬ 

tallic minerals, and alfo of calcareous and argillaceous 
earths, of lleatites, aibeftus, and forte other uufufible 

Hones, but not of filiceous earths without a mixture of 
eajeareous earth. 

Quartz is fometimes added in the fufion of ferrugi-; 

nous copper ores, the ufe of which is fafd chiefly to be, 

to enable the ore to receive a greater heat, and to give 

a more perfeft vitriGcation to the ferruginous fcoria. 

The fuftble ft ones, us Jlates, bafaltes, are fo tenacious 

and thick when fufed, that they cannot be conGdered 

properly as fluxes, but as matters added to leffen the 

too great liquidity of fome very fuGble minerals. 

The fcoria obtained in the fuflon of an ore is fre¬ 
quently ufeful to facilitate the fufion of an ore of the 

fame metal, and fometimes even of ores of other me¬ 

tals. 

Sulphurated pyrites greatly promote the fufibility of 

the fcoria of metals, from the fulphur it contains. It 

is chiefly added to -difficultly-fufible copper-ores, to 

form the fulphureou9 compounds called matts, that the 

ores thus brought into fufion may be feparated from 

the adhering earthy matters, and that the ferruginous 

matter contained in them may be deftroyed, during 

the fubfequent calcination and fufion, by means of the 
fulphur. 

As in the ores called calc form, the metallic matter 

exifts in a calcined (late ; and as calcination reduces 

the metals of mineralized ores (excepting the perfect 
metals) to that ftate alfo ; therefore all calciform and 

calcined ores require the addition of fome inflammable 
fubllance, to reduce them to a metallic ftate. In great 

works, the charcoal or other fuel ufed to maintain the 

fire produces alfo this effe&. 

Metals are fometimes added in the fufion of ores of 

other more valuable metals, to abforb from thefe ful¬ 

phur or arfenic. Thus iron is added to fulphurated, 

cupreous, and filver ores. Metals are alfo added in the 

fufion of ores of other more valuable metals, to unite 

with and collect the fmall particles of thefe difperfed 

through much earthy matter, and thus to affift their 

precipitation. With thefe intentions, lead is frequently 

added to ores and minerals containing gold, filver, or 

copper. 
Ores of metals are alfo fometimes added to affift the 

precipitation of more valuable metals. Thus antimony 

is frequently added to affift the precipitation of gold 

intermixed with other metallic matters,. Thus far of 

fmelting of ores in general. 

Sect. III. Operations on Ores of Native Cold and 

Silver, by Wajhing and by Mercury. 

Earths and fand are at firft feparated by wafhing 

with water; by which operation the greateft part of 

what is not gold, being lighter, is carried off. After 

this a fecond wafhing is made with mercury,“Which ha¬ 

ving the property of uniting with gold, feizes this me¬ 

tal, amalgamates with it, and feparates it exa&ly from 

the earthy matters, with all which it can form no u- 
nion. 

The mercury thus charged with gold is prefled 

through fhamoy leather, and the gold is retained uni¬ 

ted with a part of the mercury, from which it may be 

eafily difengaged by expofure to a proper degree of 
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heat, which diffipates and evaporates the mercury, while Waiting 

the gold, being fixed, remains. 

This is the foundation of all the operations by which ° ‘j 

gold is obtained from the rich mines of Peru belong¬ 

ing to the Spaniards. Thefe operations confift in walk¬ 

ings, triturations, and amalgams in the great by help 

of machines. 

The ores of native filver are much rarer and lefs a- 

bundant than thofe of gold. But if any of this kind 

were found fuffieiently rich, they might be treated with 

mercury exactly in the fame manner as the ores of na¬ 

tive gold. 

Gold is frequently contained in the ores of other 
metals, either in a native or mineralifed ftate, and in 

lands, efpecially thofe which are black and ferrugi¬ 

nous. See Part II. fe£t. of Ores of Gold. 

If gold be contained in ores of other metals, thefe 

metals together with the gold may be firft extracted 
by the ordinary procefles for fmelting thefe ores; and 

the gold may be then feparated from the metallic mafs 

finis obtained, by mixing and fufing this mafs with a 

quantity of lead, and by the proe'efs of cupellation 

deferibed in the articles Essay of the value of fiver, and 

Refining. Generally, the operations for obtaining 

gold from ores of imperfe<£t metals are precifely the 

feme as thofe for obtaining filver, to which therefore 

we refer. Moft frequently a quantity of filver alfo 

is contained in thefe ores; and in this cafe the per- 

fe£t metal obtained by cupellation is an allay of gold 

and filver, which mud be afterwards feparated by the 

procefles called parting. See Parting. 
Many trials have been made to procure the fmall 

quantity of gold contained in the ferruginous funds, at 

a moderate expence (fee Part II. feft. of Ores oft 

Gold)', but as no work of this kind is now eftablilhed, 

we may prefume they have not been fuccefsful. The 

beft eflays of this kind have been made, according to 

Schlutter, in the following manner. 

The fand is to be made redrhot, and extinguilhed 

in cold water four times, by which its colour is 

changed from the original yellow, red, or black, to 

a reddilh-brown. It is obferved to emit, during the 

firft and fecond calcinations, an arfenical fmell ; and 

this fmell may be produced again in the following 

calcinations by adding fome inflammable matter. Let 

an ounce of the calcined fand be mixed with two 

ounces of granulated lead, and one ounce of black 

flux, and put into a Heffian crucible, with half an 

ounce of decrepitated fea-falt upon the furface of the 

mixture. The crucible is to be placed in a goodblaft- 

furnace, and a ftrong fire is to be excited. The 

matter contained in the crucible is to be frequently 

ftirred with an iron-rod, and the heat is to be con¬ 

tinued till the fcoria is thin and perfe&ly fufed. When 

the crucible is broken, a regulus of lead will be 

found, containing the gold and filver of the fand. 

By this method Mr Leberecht obtained, in eleven 

eflays, from 840 to 844 grains of perfect metal from 

a quintal of fand. Of the perfett metal obtained, 

from a fourth to a third part was gold. Some par¬ 

cels of fend have yielded more than 1000 grains, and 

fome not more than 350 grains, per quintal. In- 

ftead of the granulated lead, and the black flux, 

which is too expenfive for great operations, fome have 

added,, to ?n ounce of the fend, two ouncesof litharge 
and. 
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Smelting and a little powder of charcoal, by which they have 

of Ore* of obtained the fame quantity of perfeCt metal. The 

Sllvcr' fcoria in thefe effays has been always found to contain 

fome perfeCt metal. 
The Hungarian copper ores, from which gold and 

filver are profitably extraded, contain a lefs quantity 

oF thefe .perfeCt metals thari many ferruginous fanda. 

But they may be formed into a matt, by fufion with 

pyrites, of which treatment the fands are incapable. 

From this matt, the gold and filver, along with the 

copper of the ore, may be precipitated, and feparated 

• from the fulphur of the pyrites, by addition of iron, 

which being more difpofed than the other metals 

to unite with fulphur, difengages thefe metals, and 

allows them to precipitate. 

Sect. IV. Smelting of Ores of Silver. 

§ i. As filver, even in its proper ores, is always 

allayed with fome other metals from which it is intended 

to be feparated after that the filver-ore has been well 

roafted, it muft be mixed with a greater or lefs quan¬ 

tity of lead previous to its fufion. 
Lead has the fame effed in fufion of gold and filver 

as mercury has upon thefe metals by its natural fluidi¬ 

ty ; that is to fay, it unites with them, and feparates 

them from unmetallic matters, which, being lighter, 

rife always to the furface. But lead has the further 

advantage of procuring, by its own vitrification, that 
of all metallic fubftances, excepting gold and filver. 

Hence it follows, that when gold and filver are ob¬ 

tained by means of mercury, they ftill remain allayed 

with other metallic fubftances; whereas when they are 

obtained by fufion and fcorification with lead, they 

are then pure, and not allayed with any metals but with 

each other. 

In proportion as the lead, which has been united to 

the gold and filver of the ore, is fcorified by the 

adion of the fire, and promotes the fcorification of 

the other metallic matters, it feparates the perfed 

metals, and carries with it all the others to the fur- 

face. There it meets the unmetallic fubftances, which 

it likewife vitrifies, and which it changes into a per¬ 

fed fcoria, fluid, and fuch as a fcoria ought to be to 

admit all the perfed metal contained in it to pre¬ 

cipitate. 

When all heterogeneous matters have been thus 

difengaged by fcorification with lead, the perfed 
metals, to which fome lead ftill remains united, are to 

be further purified by the ordinary operation of the 

cupel: 

The common rule for the fufion and fcorification of 

filver-ore with lead, is to add to the ore a quantity of 

lead fo much greater as there is more matter to be 

fcorified, and as thefe matters are more refradory and 

of more difficult fufion. Silver ores, or thofe treated 

as fuch, are often rendered refradory by ferruginous 

earths, pyritous matters, or cobalts, containing al¬ 

ways a confiderable quantity of an earth which is un- 

metallic, very fubtile, and very refradory, and which 

I renders a confiderable augmentation of the quantity of 

lead neceffary. 

The quantity of lead which is commonly added to 

fufible filver ores, that do not contain lead, is eight 

times the quantity of the ore. But when the ore is 

refradory, it is neceffary to add twelve times the 
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quantity of lead, and even more j alfo glafs of lead, Smelting 

and fluxes, fuch as the white and black fluxes; of 

which however borax and powder of charcoal are 'ver’.. 

preferable, on account of the liver of fulphur formed 
by tliefe alkaline fluxes. 

It is neceffary to obferve, that faline fluxes are only 
ufed in fmall operations, on account of their dearnefs. 

To thefe are fubftituted, in the great operations, of 

which we now treat, fandiver, fufible fcoria, and other 
matters of little value. 

The greateft part of filver now employed in com¬ 

merce is not obtained from the proper ores of filver, 
which arc very fcarce; but from lead, and even copper 

ores, which are more or lefs rich in filver. To give an 

idea of the manner of treating thefe kinds of ores, from 

which filver is extraded in the great works, we ftiall 

briefly deferibe here, after Schlutter, the fmeltfng of 

the ore of RammeHberg, which contains, as we have 

already faid, feveral different kinds of metals, but 

particularly lead and filver. 

When this mineral has been difengaged fVom its 

fulphur as mu.ch as pcffible by three very long read¬ 

ings, it is melted in the Lower Hartz in Saxony, in 

a particular kind of furnace, called a furnace for 

fmelting upon a hollow or caffe. The mafonry of this 

furnace is compofed of large thick flates, capable of 
fuftaining great heat, and cemented together by clay. 

The interior part of the furnace is three feet and a 
half long, and two feet broad at the back part, and 

one foot only in the front. Its height is nine feet 

eight inches. It has a foundation of mafonry in the 

ground; and in this foundation channels are made 

for the evaporation of the moifture. Thefe channels 

are covered over with ftone3 called covering ftones. 

The hollow or caffe, which is made above thefe, is 

formed of bricks, upon which are placed, firft, a bed 

of clay; then a bed of fmall ore and lifted vitriols ; 

and, laftly, 3 bed of charcoal-powder beat down, 

called light brafque. The anterior wall of the furnace 

is thinner than the others, and is called the chemife. 

The back wall, which is pierced to give paffage to the 

pipes of two large wooden bellows, is called the middle 

wall. When the furnace is thus prepared, charcoal 
is thrown into the hollow, or caffe; which being 

kindled, the firejs to be continued during three hours, 

before the matters to be fufed are added. Then 

thefe matters are thrown in, which are not the pui*c 

ore, but a mixture of feveral fubftances, all of which 

are fomewhat profitable. The quantity of thefe mat¬ 

ters is fufficieut for one day’s work ; that is, for a 

fufion of eighteen hours ; and it confifts of, 1. Twelve 

lchorbens or meafures of well roafted RammeHberg 

ore ; (the fchorben is a meafure whofe contents are 
two feet five inches long, one foot feven inches broad, 

and a little more than a foot deep : it is equal to 32 

quintals of that country, Cologn weight, at 123 

pounds each quintal.) 2. Six meafures of fcoria pro¬ 

duced by the fmelting of the ore of Upper Hartz, 

which is refractory, and what workmen call cold. 

3. Two meafures of knobben, which is an impure 

fcoria containing fome lead and filver, which has been 

formerly thrown away as ufelefs, and is now collected 

by women and children. Befides thefe, other mat¬ 

ters are added, containing lead and filver, as the tefts 

employed in refining, thedrofsof lead, impure litharge, 
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Smelting and any rubbifh containing metal, which was left in 

6 Silver °f t*1C ^urnace a^ter foregoing fufion. All thefe 
' 1'er' matters being mixed together, are thrown into the 

furnace : ana to each meafure of this mixture a mea- 

fure of charcoal is added. The fufion is then begun 

by help of bellows ; and as it proceeds, the lead falls 

through the light brafque, or eharcoal-bed, into the 

hollow, or caffe, where it is preferved from burning 

under the powder of charcoal. The fcoria, on the 

other hand, being lighter and lefs fluid, is fkimmed 

off from time to time by means of ladles, that it 

may not prevent the reft of the lead from falling down 

into the hollow. Thus, while the fufiou latts, frefh 

matters and frefh charcoal are alternately added, till 

the whole quantity intended for one fufion, or, as they 

call it, one day, be thrown in. 
There are feveral effential things to be remarked in 

this operation, which is very well contrived. Firft, 

The mixture of matters from which a little lead and 

filver is procured, which would otherwife be loft ; atid 

which have alfo this advantage, that they retard the 

fufion of the Ramelfberg ore, which, however well 

roafted it has been, retains always enough of the 
fulphur and iron of the pyrites mixed with it, to 

render it too fufible or too fluid, fo that without the 

addition of thofe matters nothing would be obtained 

but a matt. It is even necefiary, notwithftanding 

thefe additions, not to haften the fufion too much, 

but to give time for the ore to mix with other matters, 

elfe it would melt and flow of itfelf before the reft. 

Secondly, The fufion of the ore through charcoal, 

which is pradifed in moft fmelting-houfes, and for al- 

moft all ores, is an excellent method, the principal 

advantage of which is the faving of fuel. The a&ion 

of the burning charcoal dire&ed immediately upon the 

mineral, at the fame time that it melts it more readily 

and efficacioufly, alfo fupplies it with the phlogifton 

necefiary to bring it to a perfed ftate. 
„ gee From the Ramelfberg ore after its firft roafting, 

Chemiftry, a white vitriol is obtained and prepared at Goflar *, 
n° ij7i . whofe bafis was zinc: which proves that this ore 

contains'alfo a certain quantity of this femi-metal. 

As this ore is fmelted in a country where the art is 

well underftobd of extrading every thing which a 

mineral contains, fo in this fufion zinc and cadtnia 
are obtained in the following manner: When the 

furnace is prepared for the fufion, it is necefiary to 

clofe it up in the fore-part, before the fufion is be¬ 

gun. 
“ Firft of all, a gritt-ftone is to be placed, fup- 

ported at the height of three inches. This ftone is 
as long as the furnace is broad, and the height of it is 

.level with the hole where the bellows-pipe enters. 
It is faftened on each fide of the furnace, externally 

and internally, with clay. Upon this ftone a kind of 

receptacle, or,, as it is called, the feat of the zinc, is 
made in the following manner: A flat flaty ftone is 

choftn, as long as the furnace is broad, and eight 

inches in breadth. This is placed on the gritt- 

ftone above-mentioned, in fueh a manner that it in¬ 

clines confiderably towards the front of the furnace, 

and that its bottom touches clofely the gritt-ftone. 

It is faftened with clay, which is alfo laid upon the 

feat of the zinc. Upon this feat, which is to receive 

the zinc, two round pieces of charcoal are placed, 
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and alfo a ftone called the zinc Jlotie, which is about Smelting 

a foot and a half in length, and clofes one part of the °* 9res 
front of the furnace. This ftone alfo is faftened on Sllver‘ 

each of its fides with clay. Clay is likewife put under 

the ftone betwixt the two pieces of charcoal, which 
hinder it from touching the feat of the zinc. The 

under-part of this ftone is but (lightly luted, that the 

workmen may make an opening for the zinc to flow 

out. Thus is made the feat or receptacle of the 

zinc to detain this metallic fubftance, which would 

otherwife fall into the hotteft part of the fife, 

called by the workmen the rnelting-place, and would 
be there burnt: whereas it is coljefled upon this 

receptacle during the fufion, where it is (heltered from 

the a&ion of the bellows, and confequently from too 
great heat. 

“ When all the matter to be fufed in one day is 

put into the furnace, the blaft of air is continued till 

that matter has funk down. When it is half-way 

down the furnace, they draw out the fcoria, that more 

of the ore and other matters may be expofed to the 

reateft heat. As foon a? the fcoria is cooled and 

xed a little, two (hovel-fulls of fmall wet fcoria or 

fand is thrown clofe to the furnace, and beat down 

with the (hovel; then the workmen open the feat or 

receptacle of zinc, and ftrike upon the zinc-ftone to 

make the femi-metal flow out. As foon as the pureft 

part of it has flowed out, it is fprinkled with water 

and carried away. Then the workmen feparate en¬ 

tirely the zinc-ftone from the wall of the furnace, and 

they continue to give it little ftrokes, that the final! 
particles of zinc difperfed among the charcoal may 

fall down. This being done, the ftone is removed; 

and the zinc is feparated from the charcoal by an iron 

inftrument, is cleaned, and remelted along with the 
zinc that flowed out at firft, and is caft into round 

cakes. The reafon why the zinc is withdrawn before 

the bellows ceafe to blow, is, that if it was left till 

the charcoal on the feat or receptacle was con- 

fumed, it would be moftly burnt, and little would 

be obtained. Thus after the zinc is withdrawn, 

the fufion is finiftied by blowing the bellows till thb 
end.” 

Thus the zinc is feparated from the ore of Ra*- 

meKberg, and is not confounded in the hollow cr 

caffe with the lead and filver, becanfe, being a volatile 

femi-metal, it cannot fupport the activity of the fire 
without riling into vapours, which are condenfed in 

the place leaft hot, that is to fay, upon the (tones 

exprefsly prepared for that purpofe; and which, being 
much thinner than the other walls of the furnace,, are 
continually cooled by the external air* 

It is alfo in this furnace, and after the fufion of 

the RameHberg ore, that the cadmia of zinc, or the 

cadmia of furnaces, is obtained. This ore is com- 

pofed of fulphureous and ferruginous pyrites, of true 
lead-ore containing filver, and a very hard and com¬ 

pact matter of a dark browni(h-grey colour, which is 

probably a lapis calaminaris, or an ore of zinc. Thefe 

feveral matters of the Ramelfberg ore are not fepa¬ 
rated from each other, either for the roafting or for 

the fufion. Thus there is zinc in all the parts of the 

roafted ore; and much more of it would be obtained, 

if it was not fo eafily inflammable. All the zinc 

which is obtained is preferved from burning by falling, 

while 
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Smelting while. In fufion, behind the chemife or fore-part of the 
of Ores of furnace> which is, as has been faid, a kind of fchiftus 

§’lver' nr flate> cal]ed by the workmen Jieel-Jlone. But the 

part of this femi-metal which falls in the middle of 

the furnace, near the middle-wall, or towards the 

fides, being expofed to the greateft heat of the fire, 
is there burnt; and its fmoke or flowers attaching it- 

felf on all fides to the walls of the furnace, undergo 

there a femi-fniion, which renders this matter fo hard 

and fo thick, that it mud be taken away after every 

fourth fufion, or, at moll, after every fixth fufion. 

That which is found attached to the higheft part 

of the furnace is the bed and pureft. The red is 

altered by a mixture of a portion of lead which it 

has carried up with it v and which, from its great 
weight and fixity, has hindered the zinc from rifing 

fo high as it would have done alone. Therefore, 

with, this kind of impure cadmia, du&ile. brafs cannot 

be made. 
Almod all the zinc we have, as well as the cadmia 

of the furnaces, is obtained from the Ramellberg ore, 

by the proctfs defcribed, and confequently is not the 

produce of a pure ore of zinc, or lapis calaminaris, 

which is never fufed for that purpofe. Before Mr 

Margraaf, although it was well known that this ore 

contained zinc, and that it was employed for the 
making of brafs, a convenient procefs for extracting 

zinc from it was not known ; becaufe, when treated 

by fufion with fluxes, like other ores, it does not 

yield any zinc; which proceeds partly from the re- 
fra&ory quality of the earth contained in the cala¬ 

mine, that cannot be fufed without a very violent fire; 
and alfo from the volatility and combuflibility of the 

zinc, which for this reafon cannot be colle&ed at the 

bottom of a crucible, as a regulus under a fcoria, like 

mod metals. 
M. Margraaf has remedied thefe- inconveniences by 

diddling lapis calaminaris, mixed with charcoal, in a re¬ 

tort, to which is joined a receiver containing fome water, 

and confequently in clofe veffels, where the zinc, by 

the help of very ftrong fire indeed, is fublimed in its 

metallic form without burning. He alfo by the fame 

method reduced into zinc the flowers of zinc, or pom- 

pholix, cadmia of the furnaces, tutty, which is alfo a 

kind of cadmia t in a word, all matters capable of 

producing zinc by combination with phlogidon.— 

But it is evident that fuch operations as thefe are ra¬ 

ther fit to fupply proofs for chemical theory, than to 

be put in pra&ice for works in great. M. Margraaf 
has obferved, that the zinc which he obtained by this 

procefs was lefs brittle than what is obtained from 

the fufion of ores; which may proceed from its greater 
purity, or from its better combination-with phlogidon. 

Zinc is obtained, not only in the method ufed 

at Goflar above-defcribed; but is alio extra&ed in 

great works, from lapis calaminaris and calcined blend, 

by a didillation fimiiar to that by which M. Margraaf 

has effayed ores of zinc. The fird work of that kind 

was ereded in Sweden by Mr Vein Swab, in the year 

1738, The ore employed was a kind of blend;, this 

ore, when calcined, powdered, and mixed with char¬ 

coal,, was put into iron or done retorts, and the zinc 

was obtained'by didillation. In Bridol a work is 

edablifhed in. which zinc is obtained by didillation 

by defeent- 
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After this digrelfion which we have now made Fining of 

concerning the operation in the great by which zinc Sllvcr' _ 

and cadmia are obtained, and which we could not 

infert elfewhere, becaufe of the neceffary relation it 

has with the fmelting of the Rammelfberg ore, we 

proceed to the other operations of the fame ore; 
that is to fay, to the finery, by which the filver is fe- 

parated from the lead, which are mixed together, form¬ 
ing what is called the work. 

This operation differs from the fining of ejfay, or 

in fmaUprincipally in this circumdance, that in the 

latter method of fining all the litharge is abforbed into 

the cupel, whereas in the former method the greateft 

part of this litharge is withdrawn. 

The fining in great of the work of Ramelfburg is 

performed in a furnace called a reverberatory furnace. 
This furnace is fo conftrufted that the flame of wood 

burning in a cavity called the fire-place, is determined 

by a current of air (which is introduced through the 

afh-hole, and which goes out at an opening on one fide 

of that part of the furnace where- the work is, that is, 

where the lead and filver are), to circulate above, and 

to give the convenient degree of heat, when the fire is 

properly managed. In this furnace a great cupel, call¬ 

ed a tejl, is difpofed. This tell is made of the afhesof 

beech-wood, well lixiviated in the ufual manner. In 

fome founderies different matters are added, as fand, 

fpar, calcined gypfum, quicklime, clay. When the 
tell is well prepared and dried, all the work is put at 

once upon the cold tell, to the quantity of 64 quin¬ 

tals for one operation. Then the fire is lighted in the 

fire-place with faggots; but the fufion is not Urged too 

faff, 1. That the tell may have time to dry; 2. Be- 

canfe the work of the Ramellberg ore is allayed by the 

mixture of feveral metallic matters, which it is proper 

to feparate. from it, otherwife they would fpoil the li¬ 

tharge and the lead procured from it. Thefe metallic 

matters are, copper, iron, zinc, and matt. As thefe 

heterogeneous fubftances are hard and refractory, they 

do not melt fo foon as the work, that is, as the 

lead and filver; and when the work is melted, they 

fwim upon its furface like a fl-sin, which is to be taken 

off. Thefe impurities are called the feum, or the firf - 

wafie. What remains forms afecond feum, which ap¬ 

pears when the work is at its greateft degree of heat, 

but before the litharge begins to form itfelf. It is a 

fcoria which is- to be carefully taken off. It is called 

the fecond wafie. 

When the operation is at this point, it is continued 

by the help of bellows, the wind of which is direfted, 

not upon the wood or fuel, but upon the very furface 

of the metal, by means of iron-plates put for that pur¬ 

pofe before the blaft hole, which are called papillons. 

This blaft does not fo much increafe the intenfity of 

the fire, as it facilitates the combuflion of the lead, 

and throws the litharge that is not imbibed by the teft 

towards a channel, called the litharge way, through 

which it flows. The litharge becomes fixed out of the 

furnace: the matter which is found in the middle of 

the largell pieces, and which amounts to about a half 

or a third of the whole, is friable, and falls into pow¬ 

der like fand. This.is put into barrels containing each 

five quintals of it; and is called faleable litharge, be* . 
caufe it is fold in that date. The other part which re¬ 

mains folid is called cold litharge, and is again melted . 

and - 
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Various and reduced into lead. The fufion is called cold fu- 

proeeflesfor£j.Kj ancj the lead obtained from it cold lead, which is 

good and faleable when the work has been well clear- 

-1— ed from the heterogeneous matters mentioned above. 
The tefts and cupels impregnated with litharge are 

added in the fufion of the ofe, as we have already re¬ 

lated. 
When two thirds, or nearly that quantity, of the 

lead are * converted into litharge, no more of it is 

formed. The filver then appears covered with a white 

fkin, which the finers call lightening, and the metal 

lightened or fined filver. 
The filver obtained by this procefs of fining is not 

yet altogether pure. It ftill contains fome lead, fre¬ 
quently to the quantity of four drams in each marc, 

or eight ounces. It is delivered to the workmen, who 

complete its purification by the ordinary method. 
This !aft operation is the refining, and the workmen 

employed to do it are called refiners. A fining of 64 

quintals of work, yields from 8 to 10 meres of fined 

iilver, and from 35 to 40 quintals of litharge ; that is, 

from 12 to 18 of faleable litharge, from 22 to 23 of 

Cold litharge, from 20 to 22 quintals of impregnated 

teft,and from 6 to 7 quintals of lead-drofs. The ope¬ 

ration lafts from 16 to 18 hours. 
§ 2. Ores containing filver may be divided into four 

kinds, 1. Pure, or thofe which are not much com¬ 

pounded with other metals. 2. Galenical, in which 

the filver is mixed with much galena, or ore of lead 

mineralifed by fulphur. 3. Pyritous, in which the 

filver is mixed with the martial pyrites. 4. Cupreous; 

in which the filver is contained in copper ores. To ex¬ 

tract the filver from thefe feveral kinds of ores, diffe¬ 

rent operations are neceffary. 
Native filver is feparated from its adhering garths 

and ftones by amalgamation with mercury, in the 

manner direded for the feparation of gold ; or by fu¬ 

fion with lead, from which it may be afterwards fe¬ 

parated by cupellation. 
Pure ores feldom require a previous calcination; but, 

when bruifed and cleanfed from extraneous matters, 

jnay be fufed direftly, and incorporated with a quan¬ 

tity of lead ; unlefs they contain a large proportion 

of fulphur and arfenic, in which cafe a calcination 

may be ufeful. The lead employed mull be in a cal¬ 

cined or vitrified ftate, which, being mixed with the 

ore, and gradually reduced by the phlogifton of the 

charcoal added to it, may be more effectually united 

with the filver of the ore, than if lead itfelf had been 

-added, which would too quickly precipitate to the 

bottom of the containing veffel or furnace. The fil¬ 

ver is to be afterwards feparated from the lead by cu¬ 

pellation. 
Galenical ores, efpecially thofe in which pyrites is 

intermixed, require a calcination, which ought to be 

performed in an oven, or reverberatory furnace. They 

are then to be fufed together with fome inflammable 

matter, as charcoal, by which the lead is revived, and, 

together with the filver, is precipitated. 

Pyritous ores mull be firft melted, fo as to form a 

matt. If the fulphur is Hot fufficient for this kind of 

fufion, more fulphurated pyrites may be added. This 

matt contains, befides filver and fulphur, alfo various 

metals, as lead, iron, and fometimes cobalt. The 

matt mult be expofed to repeated calcinations till the 
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fulphur is difiipated. By thefe calcinations mod of Various 

the iron is deftroyed. The calcined matt is to be fu- pfoccffesfor 

fed with litharge, and the filver incorporated with the e*1f]^DS 

revived lead ; from which, and from the other imper--L-*. 

feft metals with which it may be mixed, it mull after¬ 

wards be feparated by cupellation. 

The filver contained in cupreous ores may be ob¬ 

tained, either, x. By feparating it from the copper 

itfelf, after this has been extraded along with the fil¬ 

ver, in the ufual manner, from the ore ; or, 2. By 

precipitating it immediately, from the other matters 
of the ore. 

1. It may be feparated from the copper by two me¬ 

thods. *One of thefe is by adding lead, and fcorifying 

the imperfed metals. By this method much of the 

copper would be deftroyed, and it is therefore not to 

be ufed unlefs the quantity of filver relatively to the 

copper be conliderable. Another method by which 

filver may be feparated from copper is, by eliquation ; 

that is, by mixing the mafs of copper and filver with 

a quantity of lead, and applying fuch a heat as (hall 

be juft fufficient to make the lead eliquate from the 

copper, together with the filver, which being more 

ftrongly difpofed to unite with the lead than with the 

copper, is thus incorporated with the former metal, 
and feparated from the latter. 

2. Silver may alfo be extraded from thefe cupreous 

ores by precipitation. For this purpofe, let the ore, 

previoufly bruifed and cleanfed, be formed into a matt, 

that the earthy matters may be well feparated. Let 

the matt be then fufed with a ftrong heat; and when 

the fcoria has been removed, and the heat is dimi- 

nifbed, add to it fome clean galena, litharge, and 
granulated lead. When the fire has been raifed, and 

the additions well incorporated with the matt, let fome 
eaft or filed iron be thrown into the liquid mafs, which, 

being more difpofed than lead is to unite with ful¬ 

phur, will feparate and precipitate the latter met3l, 

and along with it the filver or gold contained in the 

matt. This method was introduced by Scheffer, and 

is pradifed at Adelfors in Smoland. In this work the 

proportion of the feveral materials is, four quintals of 

matt, two quintals of black copper containing fome 

lead with the perfed metal, one quintal of galena, 

one quintal of litharge, a fifth part of a quintal of gra¬ 

nulated lead, and an equal quantity of call iron. 

The filver in this, and in all other inftaiices where it 

is united with lead, is to be afterwards feparated from 

the lead by cupellation ; which procefs is deferibed 

at the articles Essay of the Value of Silver, and Re¬ 

fining. 

Sect. V. Smelting of Ores of Copper. 

$ 1. The fmelting in great of copper ores, and even 

of feveral ores of filver and lead, excepting that of Ra- 

meHberg, is performed in furnaces not effentialiy dif¬ 

ferent from that already deferibed; but in thisrefped. 

only, that the fcoria and metal are not drawn out of 

the furnace, but flow fpontaneoufly, as foon as they 

are melted, into receiving bafons, where the metal is 

freed from the fcoria. Thefe furnaces are generally 

called pierced furnaces. 

Inftead of a light brafque, or bed of charcoal- 

powder, under which the metal lies hid, the bottom 

of thefe furnaces is covered with a bafon compofed of 
heavy 
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Smelting heavy brafque, which'is a mixture of charcoal-powder 

©f Ores of and clay. In the front of the furnace, and at the 

Copper‘ bottom of the chemife, there is a hole, called the eye, 

through which the melted matter flows, and runs 

along a trench or furrow, callqd the trace, into one 

or more receiving bafons, made of earth, fcoria, fand, 

&c. There the metal is feparated from the fcoria, 
by making it flow from thefe bafons into another la¬ 

teral one. Thefe furnaces are alfo called crookedfur- 

naces. 
Different names are given to them according to fome 

difference in their conftruftion. .For inflance, thofe 

which have two eyes, and two traces, through which 

the melted matter flows alternately into two bafons, 

are called fpettacle-furnaces. Their greater or lefs 

height gives occafion alfo to the diftin&ion of high fur- 

nacer, and middle furnaces. 

The high furnaces are of modern invention. They 

were firft introduced at Mansfeldt in the year 1727; 

and they are now ufed in almoft all countries where 

ores are fmelted, as in Saxony, Bohemia, Hungary, 

&c. Their chief advantage confifts in Amplifying 

and diminifhing the labour. This advantage is effec¬ 

ted by the great height of the furnace, which allows 

the ore to remain there a long time before it falls down 

into the hotteft part of the fire and is melted. Con- 

fequently, it fuffers fucceffively different degrees of 

heat; and, before it is melted, it undergoes a roaft- 
ing which cofts nothing : therefore the high furnaces 

are chiefly employed for crude fufions ; and particu¬ 
larly for the flate-copper ore. Thefe furnaces are 

above 18 feet high. A too great height is attended 

with an inconvenience, befides the trouble of fupply- 

ing it with ore and fuel, which is, that the charcoal is 

moftly confumed before it gets down where the greateft 

heat is required, and is then rendered incapable of 

maintaining a fire fufficiently intenfe. 
All the furnaces which we have mentioned are 

fupphed with large bellows, moved by the arbor of 

a wheel, which is turned round by a current of water. 

The only kind of furnace for (melting ores where 

bellows are not employed, is what is called a rever¬ 

beratory furnace. The Germans call it a wind fur¬ 

nace. It is alfo diftinguifhed by the name of Englijh 

furnace, becaufe the invention of it is attributed to an 

Euglifn phyfician of the name of IVright, who was 

well verfed in chemiftry; and becaufe the ufe of it 

was firft introduced in England about the end of 

the lad century, where it is much employed, as well 

as in feVeral other countries, as at Konigfberg, in 

Norway. 
The length of thefe furnaces is about 18 feet, com¬ 

prehending the mafonry: their breadth is 12 feet, and 

their height nine feet and a half. The hearth is raifed 

three feet above the level of the foundery: on one fide 

is the fire-place, under which is an afh hole hollowed 

in the earth ; on the other fide is a bafon made, which 

is kept covered with fire when there is occafion: on 

the anterior fide of this furnace there is a chimney, 

which receives the flame after it has pafied over the 

mineral that is laid upon the hearth. This hearth, 

which is in the interior part of the furnace, is made of 

a clay capable of fuftaining the fire. The advantage 

of this furnace is, that bellows'are not necefiary; and 

confequently it may be conftru&ed where there is. no 
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current of water, and wherever the mine happens to Smelting 

be. This furnace has a hole in its front, through of °r£S of 

which the fcoria is drawn out; and a bafon, as we °pp 

have faid, on one fide, made with fand, in which are 

oblong traces for the reception of the matt, and of 

the black copper, when they flow out of the furnace. 

Copper is generally mineralifed, not only by ful- 

phur and arfenic, but alfo by femimetals and pyritous 
matters, and is frequently mixed with other metals. 

As this metal has great affinity with fulphur and ar¬ 

fenic, it is almoft impoffible to difengage it from them 

entirely by roafling : hence, in the (melting in great, 

nothing is obtained by the firft operation but a copper 

matt, which .contains all the principles of the ore, ex¬ 

cepting the earthy and ftony parts, particularly when 

the ore is fmelted crude and unroafted. Afterwards 

this matt muft be again roafted and fufed. The pro¬ 

duce of this fecond fufion begins ftill more to referable 

copper, but is not malleable. It continues mixed 
with almoft all the minerals, particularly with the me¬ 

tals. As it is frequently of a black colour, it is always 

called black copper, when it is unmalleable, whatever 

its colour happens really to be. 

As, of all the imperfedl metals, copper is moft dif¬ 

ficultly burnt and fcorified, it is again remelted feveral 

times, in order to burn and fcorify the metallic fub- 

ftances mixed with it; and this is done till the cop¬ 
per is perfe&ly pure, which is then called red or re¬ 

fined copper, and thefe laft fufions are called the fining 
and refining of it: red copper contains no metals but 

gold and filver, if any of thefe happened to be in 
the ©re. 

In order to avoid all thefe fufions, it has been pro- 

pofed to treat in the humid way certain copper ores, 

particularly thofe which are very pyritous. This me¬ 

thod confifts in making blae vitriol from the ore, by 

roafting and lixiviating it, and in precipitating pure 

copper from this lixivium, which is called cement- 

water, by means of iron : but it is not much prac- 
tifed, becaufe it has been obferved, that all the cop¬ 

per contained in the ore was not procured by this 

means. 

As expence is not much regarded in final] eflays 

and experiments, thefe fufions are much abridged and 

facilitated by adding at firft faline and glaffy fluxes ; 

and then by refining the black copper with lead in 

the cupel, as gold and lilver are done. In this me¬ 

thod of refining, it is to be moft carefully obferved, 
that the metal be fufed as quickly as poflible, and 

expofed to no more heat than is necefiary, left it be 

calcined. 

When the black copper contains fome iron, but not 

a great deal, the lead prefently feparates the iron from 

it, and makes it rife to the furface of the copper: but 

if the iron be in too large a proportion, it prevents the 

lead from uniting with the copper. Thefe two phe¬ 

nomena depend on the fame caufe, which is, that lead 

and iron cannot unite. 
Frequently copper ores contain alfo a quantity of 

filver fufficient to make its extra&ion by particular 

procefles profitable. It was long before any pro- 

cefs could be thought of for this purpofe which was 

not too expenfive and troublefome : but at length 

it is accomplifhed by the excellent operation called 

(liquation. 
The- 
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Smelting The copper from which filver has been feparated by 

of Ores of e]IqUation maft be refined after this operation, as it is 

Jppc ' generally black copper from which filver is extrafted: 

but even if it had not been black copper which was 

employed for this operation, it would require to be 

refined on account of a little lead it always retains. It 

is therefore carried to the refiners furnace, when this 
operation is performed by help of bellows, the blaftof 

which is thrown upon the furface of the melted me¬ 

tal. As in this refining of copper the precife time 

when it becomes pure cannot be known, becaufe fco- 

ria is always formed on its furface, it is necefTary to ufe 

an effay-iron, the polifhed end of which being dipt in 

melted copper, (hews that this metal is pure when the 

copper adhering to the iron falls off as foon as it is dipt 

in cold water. 
When this mark of the purity of the copper has 

been obferved, its furface ought to be well cleaned ; 

and as foon as it begins to fix, it muft be fprinkled 

with a broom or befom dipped in cold water. The fur¬ 
face of the copper which is then fixing, being fudden- 

ly cooled by the water, detaches itfelf from the reft of 
the metal, is taken hold off by tongs, and is thrown 

red-hot into cold water. By again fprinkling water 

on the mafs of copper, it is all of it reduced into plates 

which are called rofettest and thefe plates are what is 

called rofette-copper. 

§ 2. The copper of pyritous cupreous ores cannot be 
obtained without feveral operations, which vary accord¬ 

ing to the nature of the ores. Thefe operations are 

chiefly roaftings 3nd fufions. By the firft fufion a matt 
is produced, which is afterwards to be roafted; and 

thus the fufions and roaftings are to be alternately ap¬ 

plied, till by the laft fufion copper is obtained. Thefe 
methods of treating pyritous copper ores depend on 

the two following fads : I. Sulphur is more difpofed 

to unite with iron than with copper, 2. The iron of 

thefe ores is deftruflible by the burning fulphur during 

the roafting or the fufion of the ores, while the copper 

rs not injured. This fa£l appears from experiments 

mentioned by Scheffer and by Wallerins, and from the 

daily pra&ice of fmelting cupreous ores. 
From thefe fa&s we learn, i. That fulphur may be 

employed to feparaje and dellroy iron mixed with cop¬ 

per. 2. That iron may be employed to feparate the 

fulphur from copper, as 13 fometimes done in the ef- 

Cay of fulphurated copper-ores. 3. That by adjuft- 
ing the proportion of the iron and fulphur to each 

other in the fmelting of copper-ores, thefe two fub- 

ftances may be made to deftroy each other, and to pro¬ 

cure a reparation of the copper: and this adjullment 

may be effected, by adding fulphur or fulphureous py¬ 

rites to the copper-ore, when the quantity of fulphur 

contained in this ore relatively to the iron is too fmall; 

or by adding iron when the fulphur predominates; or 

by roafting, by which the fuperfluous fulphur may be 

expelled, and no more left than is fufficient for the de¬ 

ft rn&ion of the iron contained in the ore. We Avail 

apply thefe principles to the following cafes. 

1. When the quantity of fulphur and of iron in a 

copper-ore is fmall, and efpecially when the iron does 

not too much abound, a previous roaftiqg will at once 

calcine the iron, and expel moft of the fulphur; fo that 

bv one fufion the calcined iron may be fcorified, and 

bjack copper may be obtained. If the fulphur has not 
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been fufficiently expelled, a fecond roafting and fufion Smelting 

are requifite; for the whole quantity of fulphur ought of °res of 
not to be expelled during the firft roafting: but as 0i>per* 

much ought to be left as is fufficient for the fcorifica- 

tion of the calcined iron ; otherwife this might, during 

the fufion, be again revived and united with the cop¬ 

per- 
2. If, in a copper-ore, the quantity of iron be too 

great, relatively to the fulphur, fome fulphurated py¬ 

rites, efpecially that kind which contains copper, ought 

to be added, that a matt may be obtained, and that the 
iron may be calcined and fcorified. 

3. When the quantity of fulphur and iron is very 

great, that is, when the ore is very pyritous and poor, 

it ought to be firft formed into a matt; by which it 

is feparated from the adherent eaTths and Hones, and 

the bulk is diminifhed: then by repeated and alternate 

roaftings and fufions, the copper may be obtained. 

4. When the quantity of fulphur in an ore is great¬ 

er than is fufficient for the forming a matt, the fuper¬ 

fluous quantity ought to be previoully expelled by roaft- 
ing. 

The copper thus at firft obtained is never pure, but 

is generally mixed with fulphur or with iron. It is 

called black copper. This may be refined in furnaces, 

or on hearths. 

In the former method, to the copper when melted a 
fmall quantity of lead is added, which unites with the 

fulphur, and is fcorified together with the iron, and 
floats upon the furface of the melted copper. This pu¬ 

rification of copper by means of lead is fimilar to the 
refining of filver bycupellation; and is founded on the 

property of lead, by which it is more difpofed to unite 
with fulphur than copper is; and on a property of cop¬ 

per, by which it is lefs liable than any other imperfe& 

mttal to be fcorified by lead. But as copper is alfo 

capable of being fcorified by lead, this operation muft 

be no longer continued, and no more lead muft be em¬ 

ployed, than is fufficient for the reparation of the ful* 
phrur, and for the fcorification of the iron. 

The copper might alfo be purified from any remain¬ 

ing fulphur by adding a fufficient quantity of iron to 

engage the fulpur. Thus Mr Scheffer found, that by 

adding to fulphurated copper from ^th to ^th of old 

call iron, he rendered the copper pure and ductile. See 

his Differtation on the Parting of Metals amongft the 

Snuedijh Memoirs for the year 1752. In this purifi¬ 
cation, the quantity of iron added ought not to be too 

little, elfe all the fulphur will not be feparated; and it 

ought not to be too great, elfe the fuperfluous quan¬ 
tity will unite with and injure the purity of the cop¬ 

per. The fufion and fcorification, with addition of 

lead, feeras to be the belt method for the laft purifica¬ 
tion of copper. 

Sect. VI. Smelting, &c. of Ores of Iron. 

Notwithstanding the great importance of this 
fubjed, and the labours of Reaumur, Swedenborglus, 

and of fome other authors, we have ftill a very im- 

perfeft knowledge of the caufes of the differences of 

the feveral kinds of ores, of the methods of fmelting 

bell adapted to thefe differences, of the caufes of the 

good and bad qualities of different kinds of iron, .and 

of the means of fo meliorating this metal that we may 

obtain tough and ductile irou from any of its ores. 

Sweden- 
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Manufac- Swedenborgius has very induftrioufly and exa&ly de- 

tai'ron °f ^cr'^ec^ different proceffes now ufed in moft parts 
_ of Europe for the fmelting of ores of iron, for the 

forging of that metal, and for the converfion of it into 

fteel: but we do not find that he or any other author 

have, by experiments and difcoveries, contributed 

much to the illuftration or to the improvement of this 

part of metallurgy, unlefs, perhaps, we except thofe 
of Mr Reaumur, concerning the foftening of call iron 

by cementation with earthy fubftances. 

■The ores of iron are known to vary much in their 

appearance, in their contents, in their degrees of fu- 

fibility, in the methods neceffary for the extradfion of 

their contained metal, and in the qualities of the me¬ 
tal when extracted. 

Moft ores require to be roafted previoufly to their 

fufiori ; fome more flightly, and others with a more 

violent and longer-continued fire. Thofe which con¬ 

tain much fulphur, arfenic, or vitriolic acid, require a 

long-continued and repeated roafting, that the vola¬ 

tile matters may be expelled. Of this kind is the black- 

iron ore, from which the Swedifh iron is faid to be ob¬ 
tained. 

Some ores require a very flight roafting only, that 

they may be dried and rendered friable. Such are the 

ores called bog ores, and others, which being in a cal¬ 

cined ftate, and containing little fulphureous matter, 

would, by a further calcination, be rendered lefs ca¬ 
pable of being reduced to a metallic ftate. 

The roafting of ores of iron is performed by kind¬ 

ling piles, confiding of ftrata of fuel and of ore placed 

alternately upon one another, or in furnaces fimilar to 

thofe commonly employed for the calcination of lime- 

ftone. 

Some authors advife the addition of a calcareous 

earth to fulphureous ores during the roafting, that the 

fulphur may be abforbed by this earth when converted 

into quicklime. But we may obferve, that the quick¬ 

lime cannot abforb the fulphur or fulphureous acid, till 

thefe be firft extricated from the ore, and does there¬ 

fore only prevent the difiipation of thefe volatile mat¬ 

ters; and, fecondly, that the fulphur thus united with 

the quicklime forms a hepar of fulphur, which will 

unite with and diffolve the ore during its fufion, and 

prevent the precipitation of the metal. 

The next operation is the fufion or fmelting of the 

ore. This is generally performed in furnaces or 

towers, from 20 to 30 feet high, in the bottom of 

which is a bafon for the reception of the fluid metal. 

When the furnace is fufficiently heated, which mult 

be done at firft very gradually, to prevent the crack¬ 

ing of the walls; a quantity of the ore is to be thrown 

in, from time to time, at the top of the furnace, afoqg 

with a certain quantity of fuel and of lime-ftone, or 

whatever other flux is employed. While the fuel be¬ 

low is confumed by the fire excited by the wind of 

the bellows, the ore, together with its proportionable 

quantity of fuel and of flux, fink gradually down, till 

they are expofed to the greateft heat in the furnace. 

There the ore and the flux are fufed, the metallic 

particles are revived by the fuel, are precipitated 
by means of their weight through the fcoria formed 

of the lighter earthy parts of the flux and of the 

ore, and unite in the bafon at the bottom of the 

furnace, forming a mafs of fluid metal covered 
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by a glaffy fcoria. When a fufficient quantity of Manufac- 

this fluid metal is collected, which is generally twice °* 

or thrice in 24 hours, an aperture is made, through ron' —. 

which the metal flows into a channel or groove made 

in a bed of fand; and from thence into fmaller lateral 

or connedled channels, or other moulds. There it is 

cooled, becomes folid, and retains the forms of the 

channels or moulds into which it flows. The piece 

of iron formed in the large channel is called a fonu, 

and thofe formed in the fmaller channels are called 

pigs. Sometimes the fluid iron is taken out of the 

furnace by means of ladles, and poured into moulds 

ready prepared, of fand or of clay, and is thus formed 

into the various utenfils and inftruments for which caft 

iron is a proper material. 

The fcoria muft be, from time to time, allowed to 

flow out, when a confiderable quantity of it is formed, 

through an aperture made in the front of the furnace 

for that purpofe. A fufficient quantity of it muft, 

however, be always left to cover the furface of the 

melted iron, elfe the ore which would fall upon it, 

before the reparation of its metallic from its unme- 

tallic parts, would lefTen the fluidity and injure the 

purity of the melted metal. This fcoria ought to 

have a certain degree of fluidity ; for if it be to® 

thick, the revived metallic particles will not be able 

to overcome its tenacity, and colled! together into 
drops, nor be precipitated. Accordingly, a fcoria 

not fufficiently fluid, is always found to contain much 
metal. If the fcoria be too thin, the metallic par¬ 

ticles of the ore will be precipitated before they are 

fufficiently metallized, and feparated from the earthy 
and unmetallic parts. A due degree of fluidity is . 

given to the fcoria by applying a proper heat, and by 

adding fluxe6 fuited to the ore. 

Some ores are fufible without addition, and others 

cannot be fmelted without the addition of fubftances 
capable of facilitating their fufion. 

The fufible ores are thofe which contain fulphur* 
arfenic, or are mixed with fome fufible earth. 

The ores difficultly fifible are thofe which contain 
no mixture of other fubftance. Such are moft of the 

ores which contain iron in a ftate nearly metallic. As 

iron itfelf, when > purified from all heterogeneous 
matters, is fcarcely fufible without addition, fo the 

metal contained in thefe purer kinds of ores cannot 

be eafily extrafted without the addition of fome 

fufible fubftance. 2. Thofe which are mixed with 

fome very refractory fubftance. Some of thefe re- 

fraftory ores contain arfenic; but as this fubftance 

facilitates the fufion of iron, we may prefume that 

their refraftory quality depends upon a mixture of 

fome unmetallic earth or other unfufible fubftance. 

The earth which is mixed with the common calciform 

ores is in confiderable quantity; and isfometimes cal¬ 

careous, fometimes filiceous, and fometimes argilla¬ 

ceous. 

Perhaps the fufibility of different ores depends 
greatly on the degree of calcination to which the 

metal contained in them has been reduced; fince we 
have reafon to believe, that, by a very perfect calcina¬ 

tion, fome metals at leaft may be reduced to the ftate 

of an earth almoft unfufible, and incapable of metalli¬ 
zation ; and fince we know, that in every calcination 

and fubfequent reduction of a given quantity of any 
■ 27 Z imperfect 
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Manufac- imperfe& metal, a fenfible part of that quantity is 

tu™’S of always loft or deftroyed, however carefully thefe ope- 

. ‘ , rations may have been performed. That fome of 
thefe ores are already too much calcined, appears 

from the inftance above-mentioned of the bog ores, 

which are injured by roafting ; and even the great 
height of the common fmelting furnaces, although 

advantageous to many ores that require much roaft¬ 
ing, is faid to be injurious to tliofe which are already 

too much calcined, by expofmg them to a further 
calcination, during their very gradual defcent, before 

they arrive at the hotteft part of the furnace, where 

they are fufed. 
But as too violent calcination renders fome ores 

difficultly fulible, fo too flight calcination of other 
ores injures the purity of the metal, by leaving much 

of the fulphureous or other volatile matter, which 

ought to have been expelled. 

Various fitbjlances are added to affijl the fufon of ores 
difficultly fufible. Thefe are, i. Ores of a fulible qua¬ 
lity, or which, being mixed with others of a different 
quality, become fufible: accordingly, in the great 

works for fmelting ores of iron, two or more different 

kinds of ore are commonly mixed, to facilitate the 

fnfion, and alfo to meliorate the quality of the iron. 

Thus an ore yielding an iron which is brittle when 

hot, which quality is called red-fhort, and another ore 
which produces iron hrittle when cold, or cold-Jhort, 

are often mixed together; not, as fometimesfuppofed, 

that thefe qualities are mutually deftru&ive of each 

other, but that each of them is diminifhed in the 
mixed mafs of iron, as much as this mafs is larger 

than the part of the maf3 originally poffeffed of that 

quality. Thus, if from two fuch ores the mafs of iron 

obtained confifts of equal parts of cold-fhort and of 
red-fhort iron, it will have both thefe qualities, but 

will be only half as cold-fhort as iron obtained folely 

from one of the ores, and half as red-fhort as iron ob¬ 

tained only from the other ore. 2. Earths and Jlones 

are alfo generally added to facilitate the fufion of iron 

ores. Thefe are fuch as are fufible, or become fufible 
when mixed with the ore, or with the earth adhering 

to it. Authors direft that, if this earth be of an ar¬ 

gillaceous nature, limeftone or fome calcareous earth 

fhould be added; and that, if the adherent earth be 
calcareous, an argillaceous or filiceous earth fhould 

be added ; becaufe thefe two earths, though fingly 
tinfufible, yet, when mixed, mutually promote the 

fufion of each other: but as limeftone is almoft al¬ 

ways added in the fmelting of iron ores, and as in 
fome of thefe, at leaft, no argillaceous earth ap¬ 

pears to be contained, we are inclined to believe, that 
it generally facilitates the fufion, not merely by 

uniting with thofe earths, but by uniting with that 
part of the ore which is moft perfectly calcined, and 

leaft difpofed to metallization ; fince we know, that 
by mixing a calciform or roafted ore of iron with 

calcareous earth, without any inflammable matter, 
thefe two fubftances may be totally vitrified. See 

Experiments made upon quicklime and upon iron, by, 

Mr Brandt, in the Snvedi/h Memoirs for the years 1749 
and 1751. Calcareous earth does indeed fo power¬ 

fully facilitate the fufion of iron ores, that it deferves 

to be confidered whether workmen do not generally 

ufe too great a quantity of it, in order to haften the 
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operation. For when the fcoria is rendered too thin, Manufae- 

niuch earthy or unmetallized matter is precipitated, tu”ng <>f 

and the caft iron produced is of too vitreous a. qua- ron~ 

lity, and not Efficiently approximated to its true me¬ 
tallic ftate. 

Some authors pretend, that a principal ufe of the 
addition of limeftone in the fmelting of iron ores is to 

abforb the fulphur, or vitriolic acid, of thefe ores: but, 

as we have already obferved, a hepar of fulphur i3 

formed by that mixture of calcareous earth and ful- 
phur, which is capable of diffolving iron in a metallic 

ftate; and thus the quantity of metal obtained from 

an ore not Efficiently divefied of its fulphur, or vi¬ 

triolic acid, (which, by uniting with the fuel, is 
formed into a fulphur during the fmelting,) muft be 

confiderably diminifhed, though rendered purer, by 

addition of calcareous earth : hence the utility ap¬ 
pears of previoufly expelling the fulphur and vi¬ 

triolic acid from the ore by a Efficient roafting. 

3. The fcoria of former fmeltings is frequently added 

to affift the fufion of the ore ; and, when the fcoria 

contains much iron, as fometimes happens in ill-con- 

dufted operations, it alfo increafes the quantity of 

metal obtained. 

The quantity of thefe fufible matters to be added 

varies according to the nature of the ore; but ought 
in general to be fuch, that the fcoria {hall have its 

requifite degree of thinnefs, as is mentioned above. 
The fuel ufed in moft parts of Europe for the 

fmelting of ores of iron is charcoal. Lately, in feveral 

works in England and Scotland, iron ore has been 
fmelted by means of pit-coal, previoufly reduced ta 
cinders or coaks, by a kind of calcination fimilar ta 

the operation for converting wood into charcoal, by 

which the aqueous and fulphureous parts of the coal 

are expelled, while only the more fixed bituminous parts, 

are left behind. In France, pit-coal not calcined has 
been tried for this purpofe, but unfuccefsfully. The 

ufe of peat has alfo been introduced in fome parts of 
England. 

The quality of the iron depends confiderably upon 

the quality and alfo upon the quantity of the fuel 
employed. Charcoal is fitter than coaks for pro¬ 

ducing an iron capable of being rendered malleable by 
forging. 

The quantity of fuel, or the intenfity of the heat, 
muft be fuited to the greater or lefs fufibility of the. 

ore. Sulphureous, and other ores eafily fufible, re¬ 
quire lefs Eel than ores difficultly fufible. In general, 

if the quantity of fuel be too fmall,, and the heat not 
Efficiently intenfe, all the iron will not be reduced,, 

and much of it will remain in the fcoria, which will 

not be Efficiently thin. This defeft of fuel may be 
known by the blacknefs and compaftnefs of the fco- 

ria; by the qualities of the iron obtained, which in 

this cafe is hard, white, light, intermixed with fcoria,T 
fmooth in its texture, without feales or grains, rough 

and convex in its furface, and liable to great lofs of. 
weight by being forged; and, laftly, it may be known 

by obferving the colour and appearance of the drops 

of metal falling down from the fmelted ore, and of 

the fcoria upon the furface of the fluid metal, both 

which are darker-coloured than when more fuel is 

ufed. When the quantity of fuel is Efficiently large,, 

and the heat i$ intenfe enough, the irop is darker- 
coloured,. 
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Mannfac- coloured, denfer, more tenacious, contains lefs fcoria, 
taring of an(] ;s therefore lefs fufible, and lofes lefs of its weight 

l0l1‘ by being forged. Its furface is alfo fmoother and 
fomewhat concave ; and its texture is generally gra¬ 

nulated. The fcoria, in this cafe, is of a lighter co¬ 

lour, and lefs denfe. The drops falling down from 

the fmelted ore and the liquid fcoria in the furnace 

appear hotter and of a brighter colour. When the 

quantity of fuel is too great, and the heat too intenfe, 
the iron will appear to have a ftill darker colour, and 

more confpicuous grains or plates, and the fcoria will 

be lighter, whiter, and more fpungy. The drops 

falling from the fmelted ore, and the fluid fcoria, will 

appear to a perfon looking into the furnace through 

the blaft-hole to be very white and fhining hot. The 

quantity of charcqal neceffary to produce five hun¬ 

dred weight of iron, when the ore is rich, the furnace 

well contrived, and the operation ikilfully conducted, is 

computed to be about 40 cubic feet; but is much more 

in contrary circumftances. 

_ The time, during which the fluid metal ought to be 

kept in fujion before it is allowed to flow out of the 

furnace, muft be alfo attended to. How long that 

time is, and whether it ought not to- vary according 

to the qualities of ores and other circumftances, we 

cannot determine. In fome works the metal is al¬ 

lowed to flow out of the furnace every fix or eight, 
and in others only every 10 or 12, hours. Some 

workmen imagine, that a confiderable time is necef¬ 

fary for the conco&ion of the metal. This is cer¬ 
tain, that the iron undergoes fome change by being 

kept in a fluid ftate; and that if it3 fufion be pro¬ 

longed much beyond the ufual time, it is rendered 

lefs fluid, and alfo its cohefion, when it becomes cold, 

is thereby greatly diminiflied. The marquis de Cour- 

tivron fays, that the cohefion may be reftored to iron 

in this ftate, by adding to it fome vitrefcible earth, 

which,he confiders as one of the conftituent parts of 

iron, and which he thinks is deftroyed by the fufion 

too long continued. That the fufibility of call iron 

does depend on an admixture of fome vitrefcible earth, 

appears probable from the great quantity of fcoria 

forced out of iron during its converfion into malleable 

or forged iron, and from the lofs of fufibility which it 

fuffers nearly in proportion to its lofs of fcoria. The 
quantity of iron daily obtained from fuch a furnace as 

is above deferibed, is from two to five tons in 24 hours, 

according to the richnefs and fufibility of the ore, to 

the conftru&ion of the furnace, to the adjuftment of 

the due quantity of flux and of fuel, and to the fkill 

employed in condu&ing the operation. 

The quality of the iron is judged by obferving the 
appearances during its flowing from the furnace, and 

when it is fixed and cold. If the fluid iron, while it 
flows, emits many and large fparkles; if many brown 

fpots appear on it while it is yet red-hot; if, when it 

is fixed and cold, its corners and edges are thick and 

rough, and its furface is fpotted ; it is known to have 

a red-fliort quality. If, in flowing, the iron feems 

covered with a thin glaffy cruft, and if, when cold, 

its texture be whitifh, it is believed to be cold-fliort. 

Mr Reaumur fays, that dark-coloured cafl iron is 
more impure than that which is white. The marquis 

de Courtivron is of a contrary opinion. But no cer¬ 

tain rules forjudging of the quality of iron before it 
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be forged can be given. From brittle C%ft iron, fome- Manufac- 
times dn£lile forged iron is produced. Call iron with turinS of 

brilliant plates and points, when forged, becomes Irofl' 

fometiines red-fhOrt and fometimes cold-ffiort. Large 
fhining plates, large cavities called eyes, want of 

fufficient denfity, are almoft certain marks of bad iron; 

but whether it will be cold or red-fhort cannot be 
affirmed till it be forged. Whitenefs of colour, brit- 

tlenefs, clofenefs of texture, and hardnefs, are given 
to almoft any caft iron by fudden cooling; and we 

mayobferve, that in general the whither the metal is, 

the harder it is alfo, whether thefe properties proceed 
from the quality of the iron, or from fudden cooling; 

and that, therefore, the darker-coloured iron is fitter 
for being caft into moulds, becaufe it is capable in 

fome meafure of being filed and poliflied, efpecially 

after it has been expofed during feveral hours to a 
red-heat in a reverberatory furnace, and very gradu¬ 

ally cooled. This operation, called by workmen 

annealing, changes the texture of the metal, renders 
it fofter, and more capable of being filed than before, 

and alfo confiderably lefs brittle. 

Mr Reaumur found, that by cementing caft iron 

with abforbent earths in a red-heat, the metal may 

be rendered fofter, tougher, and confequently a fit 

material for many utenfils formerly made of forged 
iron. Whether cementation with abforbent earths 

gives to caft iron a greater degree of thefe properties 
than the annealing commonly pra&ifed, has not been 

yet determined. 

In Navarre, and in fome of the fouthern parts of 

France, iron-ore is fmelted in furnaces much fmaller, 
and of a very different conftruftion form thofe above 

deferibed. A furnace of this kind confifts of a wide¬ 

mouthed copper-caldron, the inner furface of which 

is lined with mafonry a foot thick. The mouth of 

the caldron is nearly of an oval or elliptic form. The 
fpace or cavity contained by the mafonry is the furnace 

in which the ore is fmelted. The depth of this cavity 

is equal to two feet and a half: the larger diameter 

of the oval mouth of the cavity is about eight feet, 

and its fmaller diameter is about fix feet: the fpace 

of the furnace is gradually contrafted towards the 
bottom, the greateft diameter of which does not ex¬ 

ceed fix feet: eighteen inches above the bottom is a 

cylindrical channel in one of the longer Tides of the 

caldron and mafonry, through which the nozzle of 

the bellows paffes. This channel, and alfo the bel- 

lows-pipe, are fo inclined, that the wind is dire&ed 

towards the lowed point of the oppofite fide of the 

furnace. Another cylindrical channel is in one of the 

fhorter fides of the furnace* at the height of a few 

inches from the bottom, which is generally kept 

clofed, and is opened occafioually to give paffage to 
the fcoria ; and above this is a third channel in the 

fame fide of the furnace, through which an iron in- 

ftrument is occafionally introduced to ftir the fluid 

metal, and to affift, as is faid, the feparation of the 

fcoria from it. The greateft height of this channel 
is at its external aperture on the outfide of the furnace, 

and its fmaller height is at its internal aperture; fo 
that the inftrument may be directed towards the bot¬ 

tom of the furnace ; but the fecond channel below it 
has a contrary inclination, that, when aa opening is 

made, the fcoria may flow out of the furnace into a 
27 Z 2 bafon 
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Maniifac- bafon placed for its reception. When the furnace is 

of heated fufficiently, the workmen begin to throw into 

10n' it alternate changes of charcoal, and of ore previoufly 

roafted. They take care to throw the charcoal chiefly 

on that fide at which the wind enters, and the ore at 
the oppofite fide. At the end of about four hours a 

mafs of iron is collefted at the bottom of the furnace, 

which is generally about 600 weight; the bellows are 

then ftopt: and when the mafs of iron is become foJid, 

the workmen raife it from the bottom of the furnace, 
and place it, while yet foft, under a large hammer, 

where it is forged. The iron produced in thefe fur¬ 
naces is of the bell quality; the quantity is alfo very 

confiderable, in proportion to the quantity of ore, 

and to the quantity of fuel employed. Iu thefe fur¬ 

naces no limeftone or other fubftance is ufed to facili¬ 

tate the fufion of the ore. We fhould receive much 
inftrudlion concerning the fmelting of iron-ore, if we 

knew upon what part of the procefs, or circumftance, 
the excellence of the iron obtained in thefe furnaces 

depends ; whether on the quality of the ore; on the 

difufe of any kind of flux, by which the proportion of 

vitreous or earthy matter, intermixed with the metal¬ 

lic particles, is diminifhed; on the forging while the 

iron is yet foft and hot, as the Marquis de Courtivron 

thinks 5 or on fome other caufe, not obferved. 

The iron thus produced by fmelting ores is very far 

from being a pure metal ; and though its fufibility 

renders it very ufeful for the formation of cannon, 

pots, and a great variety of utenfils, yet it wants the 
ftrength, toughnefs, and malleability, which it is ea¬ 
table of receiving by further operations. 

Caft-iron feems to contain a large quantity of 
vitreous or earthy matter mixed with the pure iron; 

which matter is probably the chief caufe of its fufibi¬ 

lity, brittlenefs, hardnefs, and other properties by 

which it differs from forged iron. The fulphur, ar- 

fenic, and other impurities of the ore, which are fome- 
times contained in caft-iron, are probably only acci¬ 

dental, and maybe the caufes of the red-fhort quality, 

and of other properties of certain kinds of iron : but 

the earthy matter above-mentioned feems principally to 

diftinguifh caft-iron from forged or malleable iron ; 
for, firft, by depriving the former of this earthy mat¬ 

ter, it is rendered malleable, as in the common pro¬ 

cefs hereafter to be diferibed; and, fecondly, by 

fufing malleable iron with earthy and vitrefcible mat¬ 

ters, it lofes its malleability, and is reftored to the ftate 
and properties of caft-iron. 

The earthy vitreous matter contained in caft-iron 

confifts probably of fome of the ferruginous earth or 

calx of the ore not fufficiently metallifed, and alfo of 
fome unmetallic earth. Perhaps it is only a part of 

the fcoria which adheres to, and is precipitated with, 

the metallic particles, from which it is more and more 

feparated, as the heat applied is more intenfe, and as 
the fufion is longer continued. 

To feparate thefe impurities from caft-iron, and to 

unite the metallic parts more clofely and compaftly, 
and thus to give it the duftility and tenacity which 

render this metal more ufeful than any other, are the 
effefts produced by the following operations. 

The firft of thefe operations is a fufion of the iron, 

by which much of its impurities is feparated in form 

af fcoria; and by the fecond operation, a further and 
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more complete feparation of thefe impurities, and alfo Manufac- 

a clofer companion of the metallic particles, are 

effefted by the application of mechanical force or_ . 
preffure, by means ©f large hammers. 

Some differences in the conftruftion of the forge or 

furnace, in which the fufion or refining of caft-iron is 

performed, in the method of conducting the ope¬ 

ration, and in other circumftances, are obferved to oc¬ 

cur in different places. We fliall deferibe from Swe- 

denborgius the German method. 
The fufion of the caft-iron, which is to be render¬ 

ed malleable, is performed upon the hearth of a forge 

fimilar to that ufed by blackfmiths : at one fide of 

this hearth is formed a cavity or fire-place, which is 

infended to contain the fuel and the iron to be melt¬ 
ed : this fire-place is 20 inches long, 18 inches broad, 

and 12 or 14 inches deep : it is bounded on three fides 

by three plates of caft-iron placed upright; and on 

the fourth fide, which is the front, or that part neareft 

to which the workmen Hand, by a large forge-ham¬ 
mer, through the eye of which the fcoria is at certain 

times allowed to flow. The floor alfo of the fire-place 

is another caft-iron plate. The thicknefs of thefe 
plates is from two to four inches. One of the upright 

fide-plates reftsagainfta wall, in an aperture through 

which a copper tube, called the tuyere, is luted with 
clay. This tube is a kind of cafe or covering for the 

pipe of a pair of bellows placed behind the wall, and 

its direftion is therefore parallel to that of the bel- 

lows-pipe; but it advances about half a foot further 
than this pipe into the fire-place; arid thus gives great¬ 

er force to the air, which it keeps concentrated, or 

prevents the divergency of the air, till it is required to 

aft. The tube refts upon the edge of the fide-plate 

which leans againft the wall, nearer to the back-part 

than to the front of the fire-place, and in fuch an 

oblique direftion, that the wind (hall be impelled to¬ 

wards the furtheft part of the floor of the fire-place, 

or where this floor is interfefted by the oppofite fide- 

plate. The obliquity of the tuyere ought to vary ac¬ 

cording to the quality of the iron : and therefore, in 

every operation, it may be fhifted till its proper pofi- 
tion is found. The more nearly its direftion ap¬ 

proaches to a horizontal plane, the more intenfe is the 
heat; but a larger quantity of fuel is confumed than 

is even proportional to the increafe of heat, becaufe 

the flame is not then fo well confined. When the iron 

is eafily fufible, great heat is not required: the tuyere 
may then decline confiderably from the horizontal 

plane, and thus fuel may be faved. This tuyere, tho* 

made of copper, a metal more eafily fufible than, 

iron, is preferved from fufion by the conftant paffage 
of cold air through it. It muft be carefully kept 

open, and cleanfed from the fcoria, which would be 

apt to block up its cavity, by which not only the heat 

would be too much diminifhed for the fuccefs of the 
operation, but the tube itfelf would be melted. 

To prepare for the fufion, a quantity of fcoria of a 

former operation is thrown into the fire-place, till one- 

third part of this be full; and the remaining two- 

thirds of the fire-place are to be filled with fmaller 
fcoria, coal-duft, and fparks ejefted from hot iron. 

Thefe matters, being fufible, form a bath for the re¬ 

ception of the iron when melted. Upon this bed of 

fcoria, the mafs of «aft-iron to be jeelted is placed ; 
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Manufac- fo that one end of it ffiall be within the fire-place, op- 
turing of pofite to the tuyere, and at the diitancc of about four 

IrQ'“' or five inches from its aperture ; and the other end 

(hall ftand without the fire-place, to be pufhed in, as 

the former is melted. The upper fide of the mafs of 

iron ought to be in the fame horizontal plane as the 

upper part of the orifice of the tuyere, that the wind 

may, by means of the obliquity of its courfe, ftrike 

upon and pafs along the under-fide of the mafs : but 

if the iron be difficultly fufible, the tuyere is to be 

difpofed more horizontally, fo that the wind {hall 

llrike dire&ly upon the mafs of iron ; and that one 

part of the blaft fhall graze along the upper furface, and 

the other part along the under furface of the iron. The 

mafs of iron weighs generally from 200 to 400 

pounds. Sometimes two or three fmaller maffes are 

put one above another, fo as not to touch. When 

thefe are of different qualities, the cold-ffiort piece is 

placed undermoft, that being more unfufible than the 

red-fhort. The iron being placed, charcoal-powder is 

thrown on both fides, and coals are accumulated above, 

fo as to cover entirely the iron. 

The coals are then to be kindled, and the bellows 

are made to blow, at firft flowly, and afterwards with 

more and more force. The iron is gradually liquefied, 

and flows down in drops through the melted fcoria to 

the bottom of the fire-place ; during which the work¬ 

men frequently turn the iron, fo that the end oppofed 
to the blaft of wind may be equally expofed to heat, 

and uniformly fufed. While the coals are confumed, 

more are thrown on, fo that the whole may be kept 
quite covered. During the operation, a workman 

frequently founds the bottom and corners of the fire¬ 

place by means of a bar or poker, raifes op any mafs 

of metal which he finds adhering to thefe, and expofes 

them to the greatefl heat, that they may be more per- 

fcdlly fufed. 

When all the iron is fufed, no more coals are to be 

added ; but the melted mafs is to remain half unco¬ 

vered for fome time; during which the iron boils and 

bubbles, and its furface fwells and rifes higher and 

higher. When the iron has rifen as high as the up¬ 

per edge of the fire-place, the coals upon its furface 

mull be removed ; and by thus expofing it to cold air, 

its ebullition and fwelling fubfide. In this ftate, or 

coflion, the iron is kept during half an hour or more, 

by adding occafionally pieces of good coal, which 

maintain a fufficient heat, without covering entirely 

~ the furface of the mafs. During this coftion, the 

workmen allow the orifice of the tuyere to be half 

flopped up by the fcoria, that the air may not blow 

upon the iron with all its force, by which it would be 

too much cooled. Accordingly, when they think that 

the cofltion has continued fufficiently long, they clear 

the paffage of the tuyere, and the mafs is foon cooled 

by the cold air. At the fame time alfo, they open a 

paffage in the eye of the hammer placed.in the front 

of the fire-place, through which fome of the fcoria 

is allowed to flow out. When the iron has become 

folid, the bellows are ftopt, the coals are removed, and 

the mafs is left during an hour; and then the work¬ 

men raife it from the fire-place, turn it upfide down, 

and proceed to the fecond cod ion or fulion of the iron- 

From this fecond operation, the mafs is to be fo 

placed, that one part of it {hall reft upon the tuyere, 
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and the other upon the fcoria remaining in the fire- Manufac- 

place. This fcoria is to be difpofed in an oblique di- turi"S of 

reftion parallel to the tuyere, by which means the Iron‘ 

wind of the bellows is obliged to pafs along the under 

fide of the mafs of iron. About the fides of the mafs, 

charcoal-powder and burnt afhes are thrown ; but to¬ 

wards the tuyere, dry and entire pieces of coals are 

placed, to maintain the fire. When thefe are-kindled, 

more coals are added, and the fire is gradually excited. 

The workman attends to the diredion of the flame, 

that it pafs equally along the under furface of the iron; 
quite to the further extremity, and that it do not 

efcape at the fides, nor be reverberated back towards 

the tuyere, by which this copper tube might be melt¬ 

ed. During this fufion, pieces of iron are apt to be 

feparated from the mafs, and to fall down unfufed to 

the bottom and corners of the fire-place. Thefe arc 

carefully to be fearched for, and expofed to the great- 

eft heat till they are melted. When the whofe mafs 

is thus brought into perfect fufion, the coals are re¬ 

moved ; and the wind blowing on its furface, whirls 

and diflipates the fmall remaining pieces of fcoria, and 

fparks thrown out from the fluid iron. This jet. of fire 

continues about feven or eight minutes, and the whole 

operation about two hours. In this fecond fufion the 

fcoria is to be thrice removed, by opening a paffage 

through the eye of the hammer. The firft time of re¬ 

moving the fcoria is about 20 minutes from the kindling 

of the fire, the fecond time is about 40 minutes after 

the firft, and the third time is near the end of the 
operation. 

The mafs is then removed from the hearth, and put 

upon the ground of the forge, where it is cleanfed 

from fcoria, and beat into a more uniform fhape. It 
is then placed on an anvil, where, by being forged, it 

receives a form nearly cubical. This mafs is to be di¬ 

vided into five, fix, or more, pieces, by means of a 

wedge; and thefe are to be heated and forged till 

they are reduced to the form of the bars commonly 
fold. 

In fome forges, the iron is fufed only once, and in 

others it fuffers three fufions, by which it is faid to be 

rendered rery pure. Where only One fufion is prac- 

tifed, jt is called the French method. In this, no great¬ 

er quantity of iron is fufed at once than is fufficient 

to make one bar. The fire-place is of confiderable lefs 

dimenfions, and efpecially is lefs deep, than in the Ger¬ 

man method above described. The fire is alfo more in- 

tenfe, and the proportion of fuel confumed to the 

iron is greater. The iron, when melted, is not kept 

in a ftate of ebullition as is above deferibed ; but thii 

ebullition is prevented by {lining the fluid mafs 

with an iron bar, till it is coagulated, and becomes 
folid. 

By thefe operations, fufion and forging, the iron 

lofes about T3T parts of its former weight, fometimes 

more and fometimes lefs, according to the quality of 

the caft-iron employed ; it is purified from the vitreous 

and earthy parts which were intermixed with it, its me¬ 

tallic particles are more clofely compared, its texture 

is changed, and it is rendered more denfe, foft, and 
malleable, tough, and difficultly fufible. 

The degrees, however, of thefe qualities vary much 

in different kinds of iron. Thus fome iron is tough* 

and malleable, bath when it is hot and when it is cold.. 
This-. 
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Manufac- This is the beft and moft ufeful iron. It may be 
turing of known generally by the equable furface of the forged 

ron' bar, which is free from tranfverfe fiffures or cracks in 

the edges, and by a clear, white, fmall-grained, or 
rather fibrous texture. Another kind is tough when 

it is heated, but brittle when it is cold. This is called 

coldJbort iron; and is generally known by a texture 

conlifting of large, (hining plates, without any fibres. 

It is lefs liable to ruft than other iron. A third kind 

of iron, called red-Jhort, is brittle when hot, and mal¬ 

leable when cold. On the furface and edges of the bars 

of this kind of iron, tranfverfe cr3cks or fiffures may 
be feen ; and its internal colour is dull and dark. It is 

very liable to ruft. Laftly, fome iron is brittle both 

when hot and when cold. 

Moft authors agree, that the red-fhort quality of 

iron proceeds from fome fulphur or vitriolic acid be¬ 

ing contained in it, becaufe fulphur is known to pro¬ 

duce this effeft when added to iron, and becaufe the 

iron obtained from pyritous and other fulphurated ores 

lias generally this quality. 

The caufe of the cold-fhort quality of iron is nqt fo 

well afcertained. Some imagine, that it proceeds 

from a mixture of arfenic or of antimony. But this 

opinion feems to be improbable, when we confider that 

thefe metallic fubftances may in a great meafure be dif- 

fipated by roafting, whereas the ores which yield a 
cold-lhort iron are injured by much roafting; that no 

arfenic or antimony are obfervable in moft, if in any, 

of thefe ores; and laftly, that thefe femi-metals would 
render the iron brittle both when hot and when cold. 

Cramer and other authors impute this vicious quality 
to a mixture of an ur.metallic earth or vitreous matter; 

„ and affirm, that it may be deftroyed by cementation 

with phlogifton, and by forging. And laftly, others 

afciibe the cold-ffiort quality of iron to a defied! of 
phlogifton, or, as Swedenborgius fays, of fulphfir. To 

afcertain the caufes of the bad qualities of iron, and 

to difcover praftical remedies, are ft ill defiderata in 

metallurgy. 
In one bar frequently two or more different kinds of 

iron may be obferved, which run all along its whole 

length ; and fcarcely a bar is ever found of entirely 

pure and homogeneous iron. This difference pro¬ 

bably proceeds from the pra&ice we have mentioned of 
mixing different kinds of ores together, in the fimelt- 

ing ; and alfo from the practice of mixing two or 

more pigs of call iron of different qualities in the finery 

of thefe; by which means, the red-fhort and cold-fhort 

qualities of the different kinds are not, as we have al» 
ready remarked, mutually counteracted or deftroyed 

by each other, but each of thefe qualities is diminifh- 

ed in the mixed mafs of iron, as much as this mafs is 

larger than the part of the mafs originally poffeffed of 
that quality : that is, if equal parts of red-fhort and 

of cold-fhort iron be mixed together, the mixed mafs 
will be only half as red-fhort as the former part, and 

half as cold-fhort as the latter. For thefe different 
kinds of iron feem as if they were only capable of be¬ 

ing interwoven and diffufed thro’ each other, but not 

of being intimately united or combined. 

The quality of forged iron may be known by the 

texture which appears on breaking a bar. The beft 

and tougheft iron is that which has the moft fibrous 

texture, and is of a clear greyifh colour. This fi- 
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brous appearance is given by the refiftance which the Smelting 

particles of the iron make to their rupture. The ofr°^of 
next beft iron is that whofe texture con lifts of clear, ca 

whitifh, fmall grains,' intermixed with fibres. Thefe 
two kinds are malleable, both when hot and when 

cold, and have great tenacity. Cold-Jhort iron is 

known by a texture confifting of large, fhining plates, 

without fibres : and red Jhort iron is diftinguifhed by 
its dark dull colour, and by the tranfverfe cracks and 

fiffures on the furface and edges of the bars. The 

quality of iron may be much improved by violent 
compreffion, as by forging and rolling; efpecially 

when it is not long expofed to too violent heat, which 

is known to injure, and at length to deftroy its metal¬ 

lic properties. 

For the converfion of iron into fleet, fee the article 

Steel. 

Sect. VII. Of the Smelting of Tin Ores. 

The tin-ores commonly fmelted are thofe which 

confift of calx of tin combined with calx of arfenic and 
fometimes with calx of iron. Thefe are either pure, 

as the tin-grains, or intermixed with fpars, ftones, py¬ 

rites, ores of copper, iron, or of other metals. 

The impure ores muft be cleanfed as much as is pof- 

fible from all heterogeneous matters. This cleanfing is 

more neceffary in ore3 of tin than of any other metal; 

becaufe in the fmelting of tin-ores a lef3 intenfe heat 

muft be given than is fufficient for the fcorification of 

earthy matters, left the tin be calcined. Tin-ores pre- 

vioufly bruifed may be cleanfed by wafhing, for which 
operation their great weight and hardnefs render them 

well adapted. If they be intermixed with very hard 

ftones or ferruginous ores, a flight roafting will render 
thefe impure matters more friable, and confequently 

fitter to be feparated from the tin-ores. Sometimes 

thefe operations, the roafting, contufion, and lotion, 
muft be repeated. By roafting, the ferruginous par¬ 

ticles are fo far revived, that they may be feparated 

by magnets. 
The ore, thus cleanfed from adhering heterogeneous 

matters, is to be roafted in an oven or reverberatory 

furnace with a fire rather intenfe than long conti¬ 
nued, during which it muft be frequently ftirred to 

prevent its fufiou. By this operation, the arfenic is ex¬ 

pelled, and in fome works is collected in chambers 

built purpofely above the calcining furnace. 
Laftly, the ore cleanfed and roafted is to be fufed, 

and reduced to a metallic ftate. In this fufion, atten¬ 
tion muft be given to the following particulars. I. No 

more heat is to be applied than is fufficient for the re¬ 

duction of the ore; beeaufe this metal is fufible with 
very little heat, and is very eafily calculable. 2. To 

prevent this calcination of the reduced metal, a larger 

quantity of charcoal is ufed in this than in moft other 

fufions. 3. The fcoria muft be frequently removed, 

left fome of the tin fhould be involved in it, and the 
melted metal muft be covered with charcoal powder 

to prevent the calcination of its furface. 4. No flux 

or other fubftance, excepting the fcoria of former 

fmeltings which contains fome tin, are to be added, to 

facilitate the fufion. 

Sect. VIII. Smelting of Ores of Lead. 

Ores of lead are either pure, that is, containing 
no 
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Smelting no mixture of other metal 5 or they are mixed with ill* 

of 1 in ores. ver> COpperi or pyrites. The methods of treating 

ores of lead containing filver and copper, are de- 

feribed in the fed ions of Smelting of Ores of Silver and 

of Copper; and in the former of thefe an inftance is gi¬ 
ven of the method of fmelting the ore of Rammelfberg, 

which contains all thefe three metals. 

Pure ores of lead, and thofe which contain fo fmall 
a quantity only of filver as not to compenfate for the 

expence of extrading the nobler metal, may be fmelt- 

ed in furnaces, and by operations fimilar to thofe ufed 

at Rammelfberg, or in the following methods, i. From 

the lead-ore of Willach in Carinthia, a great part of 

the lead is obtained by a kind of eliquation, during 

the roafting of the ore. For this pnrpofe^the ore is 

thrown upon feveral flrata or layers of wood, placed 

in a calcining or reverberatory furnace. By kindling 

this wood, a great part of the lead flows out of the 

ore, through the layers of fuel, into a bafon placed 

for its reception. The ore which is thus roafted is 

beat into fmaller pieces, and expofed to a fecond ope¬ 
ration fimilar to the former, by which more metal 

is eliquated; and the remaining ore is afterwards 

ground, wafhed, and fmelted, in the ordinary method. 

The lead of Willach is the pureft of any known. 

Schlutter aferibes its great purity to the method ufed 

in extrading it, by which the moll fufible, and 

confequently the pureft part of the contained lead is 
feparated from any lefs fufible metal which happens 

to be mixed with it, and which remains in the roaft¬ 

ed ore. This method requires a very large quantity 

of wood. 
2. In England, lead ores are fmelted either up¬ 

on a hearth, or in a reverberatory furnace called a 

cupel. 

In the fir ft of thefe methods, charcoal is employed 

as fuel, and the fire is excited by bellows. Small 

quantities of fuel and of ore are thrown alternately 

and frequently upon the hearth. The fufion is very 

qnickly effeded ; and the lead flows from the hearth as 
fall as it is feparated from the ore. 

3. In the fecond method pradifed in England, pit- 

coal is ufed as fuel. The ore is melted by means of 

the flame palling over its furface; its fulphur is burnt 
and diffipated, while the metal is feparated from the 

fcoria, and colleded at the bottom of the furnace. 

When the ore is well cleanfed and pure, no addition is 

requifite ; but when it is mixed with calcareous or 

earthy matrix, a kind of fluor or fufible fpar found in 

the mines is generally added to render the fcoria more 

fluid, and thereby to afiift the precipitation of the me¬ 

tal. When the fufion has been continued-about eight 

hours, a palfage in the fide of the furnace is opened, 

through which the liquid lead flows into an iron ci- 

ftern. But immediately before the lead is allowed to 

flow out of the furnace, the workmen throw upon the 

liquid mafs a quantity of flacked quicklime, which 

renders the fcoria fo thick and tenacious, that it may 

be drawn out of the furnace by rakes. Schlutter men¬ 

tions this addition of quicklime in the fmelting oflead 

ores in England, but thinks that it is intended to fa¬ 

cilitate the fuiion of the ores; whereas it really has a 

contrary efferf, and is never added till near the end of 

the operation, when the fcoria is to be raked from the 
furface of the metal,. 
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Sect. IS. Of the Smelting of Ores if Jemi- of ores of 
metals. Semimetals 

Antimony is obtained by a kind of eliquation 

from the minerals containing it, as is deferibed in the 

article Antimony ; and the regulus of antimony is 

procured from antimony, by the procelfes deferibed 

in the fame article, and in the article Regulus of 

Antimony. 

slrfenic, fajfre} and hifmutht are obtained general¬ 

ly from one ore, namely, that called cobalt. The ar- 

fenic of the ore is feparated by roafting, and adheres 

to the internal furface of a chimney, which is extended 

horizontally about 200 or 300 feet in length, and in 
the fides of which are feveral doors, by means of 

which the arfenic, when the operation is finifhed, may 

be fwept out and colle&ed. Thefe chimneys are ge¬ 

nerally bent in a zig-zag direftion, that they may 

better retard and Hop the arfenical flowers. Thefe 

flowers are of various colours, white, grey, red, yel¬ 

low, according to the quantity of fulphur or other im¬ 

purity, with which they happen to be mixed. They 

are afterwards purified by repeated fublimations; while 

fome alkaline or other fubftances are added to detain 

the fulphur, and to afiift the purification. 

In the fame roafting of the ore by which the arfenic 

is expelled, the bifmuth, or at leaft the greateft part 
of this femi-metal which is contained in the ore, being 

very fufible, and having no difpofition to unite with 

the regulus of cobalt, which remains in the ore, is fe¬ 

parated by eliquation. 

The remaining part of the roafted ore confifts chief¬ 

ly of calx of regulus of cobalt, which not being vola¬ 

tile, as the arfenic is, nor fo eafily fufible as bifmuth 

is, has been neither volatilized nor melted. It contains 

alfo fome bifmuth, and a fmall quantity of arfenic, to¬ 
gether with any filver or other fixed metal which hap¬ 

pened to be contained in the ore. This roafted ore be¬ 

ing reduced to a fine powder, and mixed with three or 

four times its weight of fine fand, is the powder called 

faffre or zajfre. Or the roafted ore is fometimes fufed See Zajfre 
with about thrice its quantity of pure fand and as 

much pure pot-afh, by which a blue glafs, called Jmalt\ See Smalt- 

is produced ; and a metallic mafs, called fpeifs, is col¬ 

lected at the bottom of the veffel in which the matters 

are fufed. The metallic mafs or fpeifs is compofed of 
very different fubftances, according to the contents of 

the ore and the methods of treating it. The ma.ters 

which it contains at different times are, nickel, regu¬ 

lus of cobalt, bifmuth, arfenic, fulphur, copper, and 

filver. 
Bifmuth is feldom procured from any other ores but 

that of cobalt. It might, however, be extrafted from 

its proper ores, if a fufficient quantity of thefe were 

found, by the fame method by which it is obtained, 

from cobalt, namely, by eliquation. 
Mercury, when native, and iuveloped in much earthy 

or other matter, from Which it cannot be feparated 
merely by walhing, is diftilled either by afeentor by 

defeent. When it is mineralifed by fulphur, that isa, 
when it is contained in cinnabar, fome intermediate fub- 

ftance, as quicklime, or iron, mull be added in the di- 

ftillation, to difengage it from the fulphur. 
The rich ore of Almaden in Spain is a cinnabar,, 

with which a calcareous Hone happens to be fo blend- 
edi 
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Smelting ed, that no addition is required to difengage the mer- 

$t thesis cury ^rom l^ie fulphur. The diftillation is there per- 
oume a s,forme(j ;n a. furnace confiding of two cavities, one of 

which is placed above another. The lower cavity is 

the fire-place, and contains the fuel, retting upon a 

grate, through the bats of which the air enters, main¬ 

tains the fire, and pafles into a chimney, placed at one 

fide of the fire-place immediately above the door thro* 

which fuel is to be introduced. The roof of this fire¬ 

place, which is vaulted and pierced with feveral holes, 

is alfo the floor of the upper cavity. Into this upper 

cavity, the mineral from which mercury is to be diftil- 

fed is introduced, through a door in one of the fides 

of the furnace. In the oppofite wall of this cavity are 

eight openings, all at the fame height. To each of 

thefe openings is adapted a file of aludels connefted 

and luted together, extending 60 feet in length. 

Thefe aludels, which are earthen veffels open at each 

end, and wider in the middle than at either extremity, 
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are fupported upon an inclined terras; and the aludel Smelting 
of each file, that is moft diftant from the furnace, ter- of ores of 

minates in a chamber built of bricks, which has two emimeta * 

doors, and two chimneys. 

When the upper cavity is filled fufficiently with the 

mineral, a fire is made below, which is continued du¬ 

ring 12 or 14 hours. The heat is communicated thro* 

the holes of the vaulted roof of the fire-place to the 
mineral in the upper cavity, by which means the mer¬ 

cury is volatilifed, and its vaponr pafles into the alu¬ 

dels, where much of it is condensed, and the reft is 
difeharged into the brick-chamber, in which it circu¬ 

lates till it alfo is condenfed. If any air or fmoke 

pafles through the aludels along with the vapour of the 
mercury, they efcape thro' the two chimneys of the 

chamber. Three days after the operation, when the 

apparatus is fufficiently cooled, the aludels are unluted, 

the doors of the chamber are opened, and the mercury 

is collected. 

MET 

Mhofi°r‘ METAMORPHOSIS, in general, denotes the 
Metaphor, changing of fomething into a different form; in which 
-fenfe it includes the transformation of infe&s, as well 

as the mythological changes related by the ancient 

poets. 
Mythological metamorphofes were held to be of two 

kinds, apparent and real: thus, that of Jupiter into 

a bull, was oply apparent; whereas that of Lycaon 

into a wolf, was fuppofed-to be real. 
Moft of the ancient metamorphofes include fome al¬ 

legorical meaning, relating either to phyfics dr mora¬ 

lity ; fome authors are even of opinion that a great 

part of the ancient philofophy is couched under them ; 

and Lord Bacon and Dr Hook have attempted to un¬ 

riddle feveral of them. 
METAPHOR,in rhetoric. See Oratory, n0jo. 

Metaphor and Allegory, in poetry.—A metaphor 

differs from a fimile, in form only, not in fubftance: in 

a fimile the two fubje&s are kept diftin&inthe expref- 

fion, as well as.in the thought; in a metaphor, the 

two fubje&s are kept diftinfi. in the thought only, not 

in the expreffion. A hero refembles a lion, and upon 

that refemblance many fimilies have been raifed by Ho¬ 
mer and other poets. But inftead of refembling a lion, 

let us take the aid of the imagination, and feign or fi¬ 

gure the hero to be a lion: by that variation the fimile 
is converted into a metaphor; which is carried on by 

deferibing all the qualities of a lion that refemble thofe 

qf the hero. The fundamental pleafure here, that of 
refemblance, belongs to the thought. An additional 

pleafure arifes from the expreffion: the poet, by figu¬ 

ring his hero to be a lion, goes on to deferibe the lion 

in appearance, but in reality the hero; and his deferip- 
tion is peculiarly beautiful, by expreffing the virtues 

and qualities of the hero in new terms, which, properly 

fpeaking, belong not to him, but to the lion. This will 

better be under ftood by examples. A family connected 
with a common parent, refembles a tree, the trunk and 

branches of which are connected with a common root: 

but let us fuppofe, that a family is figured, not barely 

to be like a tree,but to be a tree; and then the fimile 

will be converted into a metaphor1* in the following 

manner. 

MET 
Edward’s fev’n fons, whereof thyfelf art one, Metaphor. 
Were fev’n fair branches, fpringing from one root;-- 

Some of thefe branches by the delt’nies cut: 

But Thomas, my dear lord, my life, my Glo’fter, 

One flouriffiing branch of his moft royal root, 
Is hack’d down, and his fummer-leaves all faded, 

By Envy’s hand and Murder’s bloody axe. 

Richard II. ail i. fc. 3. 

Figuring human life to be a voyage at fea: 

There is a tide in the affairs of men, 

Which, taken at the flood, leads one to Fortune: 

Omitted, all the voyage of their life 

Is bound in (hallows and in miferies. 

On fuch a full fea are we now afloat; 

And we muft take the current when it ferves, 

Or lofe our ventures. Julius Cafar, ail iv. fc. $. 

Figuring glory and hoftour to be a garland of flowers: 

* Hotfpur.-Wou’d to heav’n, 

Tliy name in arms were now as great a3 mine! 
Pr.Henry. I’ll make it greater, ere I part from thee; 

And all the budding honours on thy creft 

I’ll crop, to make a garland for my head. 

Firjl part of Henry IV. ail v. fc. 9. 

Figuring a man who hath acquired great reputation 

and honour to be a tree full of fruit: 

- —-.-Oh, boys, this (lory 

The world may read in me: my body's mark’d 
With Roman fwords; and my report was once 

Firft with the beft of note. Cymbeline lov’d me; 

And when a foldier was the theme, my name 

Was not far off: then was I as a tree, 
Whofe boughs did bend with fruit. But in one night, 

A ftorm or robbery, call it what you will, 
Shook down my mellow hangings, nay my leaves; 

And left me bare to weather. 
Cymbeline, ail iii. fc. 3. 

« Bleft be thy foul, thou king of (hells, faid Swaran 

of the dark-brown (hield. In peace, thou art the gale 

offpring; in war, the mountain-ftorm. Take now my 

hand in fricndftiip, thou noble king of Morven.” 
Fingal. 

“ Thou 
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Thou dwelled in the foul of Malvina, foti of mighty 

Oflian. My fighs arife with the beam of the ead: my 

tears defcend with the drops of night. I was a lovely 

tree in thy prefence, Ofcar, with all my branches 

round me: but thy death came like a blaft from the 

defart, and laid my green head low ; the fpring re¬ 

turned with its Ihowers, but no leaf of mine arofe.” 

Fingal. 

An allegory differs from a metaphor; and what lord 

Kaim’s calls a figure of fpeech differs from both. A 

metaphor is defined above to be an a& of the imagi¬ 

nation, figuring one thing to be another. An allegory 

requires no fuch operation, nor is one thing figured to 

be another: it confids in choofinga fubjeft having pro¬ 

perties or circumdances refembling thofe of the prin¬ 

cipal fubjeft; and the former is defcribed in fuch a 

manner as to reprefent the latter: the fubjeA thus re- 
prefented is kept out of view: we are left to difcover 

it by reflexion; and we are pleafed with the difcovery, 

becaufe it is our own work. (See the word Allegory.) 

Quintilian gives the following indance of an allegory, 

O navis, referent in mare te novi 

Fluftus. O quid agis? fortiter occupa portum. 

Horat. lib. i. ode 14. 

and explains it elegantly in the following words: “ To- 

tufque ille Horatii locus, quo navim pro republica, 

fluftuum tempedates pro bell is civilibus, portum pro 

pace atque concordia, dicit.” 

In a figure of fpeech, there is no fidion of the ima¬ 
gination employed, as in a metaphor; nor a reprefen- 

tative fubjedi introduced, as in an allegory. This fi¬ 

gure, as its name implies, regards the expreflion only, 

not the thought; and it may be defined, the ufing a 

word in a fenfe different from what is proper to it. 

Thus youth, or the beginning of life, is expreffed fi¬ 

guratively by morning of life: morning is the begin¬ 

ning of the day ; and in that view it is employed to 

fignify the beginning of any other feries, life efpecially, 

the progrefs of which is reckoned by days. See Fi¬ 

gure of Speech. 

Metaphor and allegory are fo much conne&ed, that 

it feemed proper to handle them together: the rules, 

particularly for diftinguilhing the good from the bad, 

are common to both. We fhall therefore proceed to 

thefe rules, after adding fome examples to illudrate the 

nature of an allegory, which, with a view to this ar¬ 

ticle, was but flightly illudrated under its proper name. 

Horace, fpeaking of his love to Pyrrha, which was 

now extinguifhed, expreffeth himfelf thus: 

---Me tabula facer 

Votiva paries indicat uvida 
Sufpendiffe potenti 

Veftimenta maris Deo. Carm. lib. i. ode 5. 

Again: 

Phoebus volentem prsplia me loqui, 

Vi&as et urbes, increpuit lyra: 

Ne parva Tyrrhenum per asquor 

Vela darem. • Carm. lib. v. ode 15. 

Queen. Great Lords, wife men ne’er fit and wail their 
lofs, 

But cheerly feek how to redrefs their harms. 

What though the mad be now blown overboard. 

The cable broke, the holding-anchor lod, 
Vol. VII. z 

And half our failors fwallowed in the flood ? 
Yet lives our pilot dill. Is’t meet that he 

Should leave the helm, and, like a fearful lad, 
With tearful eyes add water to the fea, 

And give more drength to.that which hath too much; 
While in his moan the (hip fplits on the rock, 

Which indudry and courage might have fav’d? 

Ah, what a fhame! ah, what a fault were this! 

Third part Henry VI. all v. fc. 5. 
Oroonoko. Ha! thou had rous’d 

The lion in his den; he fialks abroad, 

And the wide fored trembles at his roar. 

I find the danger now. Oroonoko, all iii. fc. 2. 

“ My well-beloved hath a vineyard in a very fruitful 
hill. He fenced it, gathered out the dones thereof, 

planted it with the choiced vine, built a tower in the 

midd of it, and alfo rqade a wine-prefs therein; he 

looked that it fhould bring forth grapes, and it brought 

forth wild grapes. And now, O inhabitants of Jeru¬ 

salem, and men of Judah, Judge, I pray you, betwixt 

me and my vineyard. What could have been done 
more to my vineyard, that I have not done? Where¬ 

fore, when I looked that it fhould bring forth grapes, 

brought it forth wild grapes? And now go to, I will 

tell you what I will do to my vineyard: I will take a- 

way the hedge thereof, and it fhall be eaten up; and 
break down the wall thereof, and it fhall be trodden 

down. And I will lay it wafte: it fhall not be pruned, 

nor digged, but there fhall come up briars and thorns: 
I will alfo command the clouds that they rain no rain 

upon it. For the vineyard of the Lord of hofts is the 

houfe of Ifrael, and the men of Judah his pleafant 

plant.” Ifaiah, v. 1. 

The rules that govern metaphors and allegories are 

of two kinds. The conftru&ion of thefe figures comes 

under the firft kind : the propriety or impropriety of 

introduftion comes under the other.—To begin with 

rules of the firft kind; fome of which coincide with 

thofe already given for fimilies; fome are peculiar to 
metaphors and allegories: 

In the firft place, it has been obferved, that a fimile 

cannot be agreeable where the refemblance is either 

too ftrong or too faint. This holds equally in meta¬ 

phor and allegory; and the reafon is the fame in ■all. 

In the following inftances, the refemblance is too faint 
to be agreeable. 

Malcolm--But there’s no bottom, none, 

In my voluptuoufnefs: your wives, your daughters. 

Your matrons, and your maids, could not fill up 

The ciftern of my lull. Macbeth, all iv. fc. iv. 

The bell way to judge of this metaphor, is to convert 

it into a fimile; which would be bad, becaufe there i3 

fcarce any refemblance between luft and a ciftern, ojr 

betwixt enormous luft and a large ciftern. 

Again: 

He cannot buckle his diftemper’d caufe 

Within the belt of rule. Macbeth, AH':, fc. 2. 

There is no refemblance between a diftempered caufe 

and any body that can be confined within a belt. 

Again: 

Steep me in poverty to the very lips. 

Othello, AH iv. fc. 9. 

Poverty here muft be conceived a fluid, which it re- 
fembles not in any manner. 

28 A 

Metaphor. 

Speaking 
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iphor. Speaking to Bolingbroke banifti’d for fix years: 

The fullen paffage of thy weary ftep9 

Efteem a foil, wherein thou art to fet 

The precious jewel of thy home-return. 
Richard II. aS ii. fc. 6. 

Again: 
Here is a letter, lady. 

And every word in it a gaping wound 

Ifluing life-blood. 
Merchant of Venice, Aft iii. fc. 3. 

Tantae molis erat Romanam condere gentem. 
JEneid. i. 37. 

The following metaphor is drained beyond all endu¬ 

rance: Timur-bec, known to us by the name of Ta¬ 

merlane the Great, writes to Bajazet emperor of the 

Ottomans in the following terms: 

“ Where is the monarch who dares refill us? where 

is the potentate who doth not glory in being numbered 

among our attendants? As-for thee, defeended from 
a Turcoman failor, fince the veffel of thy unbounded 

ambition hath been wreck’d in the gulf of thy felf-love, 

it would be proper, that thou fhouldft take in the fails 

of thy temerity, and call the anchor of repentance in 

the port of fincerity and juftice, which is the port of 

fafety; left the temped of our vengeance make thee 

perilh in the fea of the punifhment thou deferveft.” 

Such drained figures, as obferved above, are not nn- 

frequent in the firft dawn of refinement: the mind in a 

new enjoyment knows no bounds, and is generally car¬ 

ried to excefs, till fade and experience difeover the pro¬ 

per limits. 
Secondly, Whatever refemblance fubje&s may have, 

it is wrong to put one for another, where they bear no 
mutual proportion. Upon comparing a very high to 

a very low fubjeft, the fimile takes on an air of bur- 

lefque: and the fame will be the effefl, where the one 

is imagined to be the other, as in a metaphor; or made 

to reprefent the other, as in an allegory. 
Thirdly, Thefe figures, a metaphor especially, ought 

not to be crowded with many minute circumftances; for 

in that cafe it is fcarcely poflible to avoid obfeurity. 
A metaphor above all ought to be ihort: it is difficult, 

for any time, to fupport a lively image of a thing be¬ 

ing what we know it is not; and for thatreafon, a me¬ 
taphor drawn out to any length, inftead of iiluftrating 

or enlivening the principal fubjeft, becomes difagree- 

able by overdrawing the mind. Here Cowley is ex- 

trememely licentious: take the following inftance. 

Great and wife conqu’ror, who, where-e’er 

Thou corn’d* dod fortify, 3nd fettle there! 
Who canft defend as well as get; 

And never hadft one quarter beat up yet; 

Now thou art in, thou ne’er will part 

With one inch of my vanquifh’d heart; 

Tor fince thou tookd it by affault from me, "p 

’Tis garrifon’d fo ftrong with thoughts of thee V 

It fears no beauteous enemy. J 

For the fame reafon, however agreeable long allegories 

may at firft be by their novelty, they never afford any 

lading pleafure: witnefs the Fairy Queen, which with 

great power of expreffion, variety of images, and me¬ 

lody of verfification, is fcarce ever read a fecond time. 

In the fourth place, the comparifon carried on in a 

fimile, being in a metaphor funk by imagining the Metaphor, 

principal fubjefl; to be that very thing which it only * 

refembles; an opportunity is furnifhed to deferibe it in 

terms taken ftridlly or literally with refpeft to its ima¬ 

gined nature. Thisfuggefts another rule, That in con- 

drufting a metaphor, the writer ought to make ufe of 

fuch words only as are applicable literally to the ima¬ 

gined nature of his fubjeft : figurative words ought 

carefully to be avoided ; for fuch complicated figures, 
inftead of fetting the principal fubjeft in a ftrong light, 

involve it in a cloud; and it is well if the reader, with¬ 

out reje&ing by the lump, endeavour patiently to ga¬ 

ther the plain meaning, regardlefs of the figures: 

A ftubborn and unconquerable flame 

Creeps in his veins, and drinks the dreams of life. 

Lady fane Gray, aft i. fc. 1. 

Copied from Ovid, 

Sorbent avidae praecordia flammae. 
Metarmorph. lib. ix. 172, 

Let us analyfe this expreffion. That a fever may be 

imagiued a flame, we admit; though more than one 

ftep is neceffary to come at the refemblance : a fever, 

by heating the body, refembles fire; and it is no ftretch 

to imagine a fever to be a fire : again, by a figure of 

fpeecli, flame may be put for fire, becaufe they are com¬ 

monly conjoined; and therefore a fever may be termed 

a flame. But now, admitting a fever to be a flame, its 

effe&s ought to be explained in words that agree lite¬ 

rally to a flame. This rule is not obferved here ; foe 
a flame drinks figuratively only, not properly. 

King Henry to his fon prince Henry: 

Thou hid’d a thoufand daggers in thy thoughts, 
Which thou haft whetted on thy ftony heart 

To dab at half an hour of my frail life. . 

Second part Henry IV. act iv. fc. 11. 

Such faulty metaphors are pleafantly ridiculed in the 
Rehearfal: 

“ PhyJician. Sir, to conclude, the place you fill has 

more than amply exafted the talents of a wary pilot; 

and all thefe threatening dorms, which, like impreg¬ 

nate clouds, hover o’er our heads, will, when they once 

are grafp’d but by the eye of reafon, melt into fruitful 
ftiowers of bleflings on the people. 

“ Bayes. Pray mark that allegory. Is not that 

good?. 
“ fohnfon. Yes, that grafping of a dorm with the 

eye is admirable.” Act ii. fc. 1. 

Fifthly, The jumbling different metaphors in the 

fame fentence, beginning with one metaphor and end¬ 

ing with another, commonly called a mint metaphor, 
ought never to be indulged. 

K. Henry.-Will you again unknit 

This churlifh knot of all-abhorred war, 

And move in that obedient orb again, 

Where you did give a fair and natural light? 

Firft part Henry VI. aft v. fc. x. 

Whether ’tis nobler in the mind, to fuffer 

The dings and arrows of outrageous fortune; 
Or to take arms againft a fea of troubles. 
And by oppofing end them. 

Hamlet, aft iii. fc. 2. 
In the fixth place, It is unpleafant to join different 

metaphors in the fame period, even where they are 

preferved 
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Metaphor, preferved drftinft: for when the fubjeft is imagined to 

f be firft one thing and then another in the fame period 

without interval, the mind is diftra&ed by the rapid 

tranfition ; and when the imagination is put on fuch 

hard duty, its images are too faint to produce any good 

effeft: 

At regina gravi jamdudum faucia cura, 

Vulnus alit venis, et caeco carpitur igni. 

JEneid. iv. 1. 
■■ --Eft mollis flamma medullas 

Interea, et taciturn vivit fub peftore vulnus. 

Mneid. iv. 66. 

Motum ex Metello confule civicum, 

LelHque caufas, et vitia, et modos, 
Ludumque fortunae, gravefque 

Principum amicitias, et arma 

Nondum expiatis un&a cruoribns, 

Periculofas plenum opus alese, 

Traftas, et incedis per ignes 

Subpofiios cineri dolofo. 

Horat. Carm, lib. it. ode I. 

In the laft place, It is ftill worfe to jumble together 
metaphorical and natural expreffion, fo as that the pe¬ 

riod mull be underftood in part metaphorically in part 

literally; for the imagination cannot follow with fuffi- 

cient eafe changes fo fudden and unprepared: a meta¬ 

phor begun and not carried on, hath no beauty; and 
inftead of light, there is nothing but obfeurity and con- 

fufion. Inftances of fuch incorrect compofition are 

without number: we ihall, for a fpecimen, feledl a few 
from different authors. 

Speaking of Britain. 

This precious ftone fet in the fea, 

Which ferves it in the office of a wall, 

Or as a moat defenfive to a houfe 

Againft the envy of lefs happier lands. 

Richard II. aft ii. fc. I. 

In the firft line Britain is figured to be a precious ftone: 

in the following lines, Britain, diverted of her meta¬ 

phorical drefs, is prefented to the reader in her natu¬ 
ral appearance. 

Thefe growing feathers pluck’d from Caefar’s wing, 
Will make him fly an ordinary pitch, 

Who elfe would foar above the view of men, 

And keep us all in fervile fearfulnefs. 

Julius Cafar, act i. fc, I. 
Rebus anguftis animofus atque 

Fortis adpare: fapienter idem 

Contrahes vento nimium fecundo 

Turgida vela. Hor. 

The following is a miferable jumble of expreffions, ari- 

fing from an unfteady view of the fubjefl, between its 

figurative and natural appearance: 

But now from gath’ring clouds deftru&ion pours. 

Which ruins with mad rage our halcyon hours: 

Mills from black jealoufies the tempeft form, 

Whilft late divifioris reinforce the ftorm. 

Difpenfary, canto iii. 
To thee the world its prefent homage pays. 

The harveft early, but mature the praife. 

Pope's imitation of Horace, B. ii. 
Oui, fa pudeur ne’ft que franche grimace, 

Qu’une ombre de vertu qui garde mal la place, 

Et qui s’evanouit, comme 1’on peut favoir, Metaphor 

Aux rayons du foleil qu’une bourfe fait voir. 

Moliere, L'Etourdi, aft iii. fc. 2. 
Et fon feu, depourvu de fenfe et de le&ure, 

S’eteint a chaque pas, faut de nourriture. 

Boi/eau, L'art poetique, chant, iii. 1. 319. 

Dryden, in his dedication of the tranflation of fa- 

venal, fays, “ When thus, as I may fay, before the 

ufe of the loadftone, or knowledge of the compafs, I 

was failing in a vaft ocean, without other help than the 

pole-ftar of the ancients, and the rules of the French 
ftage among the moderns, &c.” 

“ There is a time when fa&ions, by the vehemence 

of their own fermentation, ftun and difable one another.” 

Bolingbroke. 

This fault of jumbling the figure and plain expref- 

fion into one confufed mafs, is not lefs common In al¬ 

legory than in metaphor. Take the following ex¬ 
amples. 

---Heu!. quoties fidem, 

Mutatofque Deos flebit, et afpera 
Nigris sequora ventis 

Emirabitur infolens, 

Qui nunc te fruitur credulus aurea : 

Qui femper vacuam, femper arnabilem 
Sperat, nefeius auras 

Fallacis. Horat. Carm. lib. i. ode 5. 

Pour moi fur cette mer, qu’ici bas nous courons, 

Je fonge a me pourvoir d’efquif et d’avirons, 
A regler mes defirs, a prdvenir l’orage, 

Et fauver, s’il fe pent, raa Raifon du naufrage. 

Boileau, epitre 5. 

Lord Halifax, fpeakuig of the ancient fabulifts : 

“ They (fays he) wrote in figns, and fpoke in para¬ 

bles: all their fables carry a double meaning f the ftory 

is one, and entire; the chara£lers the famethroughout; 

not broken or changed, and always conformable to the 

nature of the creature they introduce. They never tell 

you, that the dog which (napped at a fliadow, loft his 

troop of horfe; that would be unintelligible. This is 

his (Dryden’s) new way of telling a ftory, and con¬ 

founding the moral and the fable together.” After 

inftancing from the hind and panther, he goes on thus: 

“ What relation has the hind to our Saviour? or what 

notion have we of a panther’s Bible ? If you fay he 

means the church, how-does the church feed on lawns, 

or range in the foreft? Let it be always a church, or 

always a cloven-footed beaft; for we cannot bear his 
fiiifting the feene every line.” 

A few words more upon allegory'. Nothing gives 

greater pleafure than this figure, when the reprefenta- 
tive fubjett bears a ftrong analogy, in all its circum- 

ftances, to that which is reprefented: but the choice is 

feldom fo lucky; the analogy being generally fo faint 

and obfeure, as to puzzle and not pleafe. An allegory 

js ftill more difficult in painting than in poetry: the 

former can fhow no refemblance but what appears to 

the eye; the latter hath many other refources for fhow- 

ing the refemblance. And therefore, with refpeft to 

what-the Abb£ du Bos terms mixt allegorical comp oft- 
tions, thefe may do in poetry; becau’fe, in writing, the 

allegory can eafily be diftingnifhed from the hiftoricaF 

part: no perfon, for example, miftakes Virgil’s Fame 

for 
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Metaphor, for a real being. But foch a mixture in a pi&ureis in- 

‘ tolerable ; beeaufe in a pi&ure theobje&s mutt appear 

all of the fame kind, wholly real or wholly emblema¬ 

tical. For this reafon, the hiftory of Mary de Medicis, 

in the palace of Luxembourg, painted by Rubens, is 

unpleafant by a perpetual jumble of real and allegori¬ 

cal perfonages, which produce a difcordance of parts, 

and an obfcurity upon the whole: witnefs, in particu¬ 

lar, the tablature reprefenting the arrival of Mary de 

Medicis at Marfeilles ; where, together with the real 

perfonages, the Nereids and Tritons appear founding 

their fhells: fuch a mixture of fiftion and reality in the 

fame group, is ftrangely abfurd. The picture of Alex¬ 

ander and Roxana, defcribed by Lucian, is gay and 

fanciful; but it fuffers by the allegorical figures. It is 

not-in the wit of man to invent an allegorical repre- 

fentation deviating farther from any fhadow of refem- 

blance, than one exhibited by Lewis XIV. anno 1664; 

in which an enormous chariot, intended to reprefeut 

that of the fun, is dragged along, furrounded with men 

and women, reprefenting the four ages of the world, 

the celeftial figns, the feafons, the hours, &c.; a mon- 

ftrous compofition, and yet fcarce more abfurd than 

Guido’s tablature of Aurora. 
In an allegory, as well as in a metaphor, terms ought 

to be chofen that properly and literally are applicable 

to the reprefentative fnbjedl: nor ought any circum- 
ftance to be added that is not proper to the reprefen- 

tative fubjeft, however juftly it maybe applicable pro¬ 

perly or figuratively to the pricipal. The following al¬ 

legory is therefore faulty. 

Ferus et Cupido, 

Semper ardentes acuens fagittas 

Cote cruentd. Horat. lib. ii. ode 8. 

For though blood may fuggeft the cruelty of love, it 

is an improper or immaterial circumftance in the repre¬ 

fentative fubjed: water, not blood, is proper for a 

whetftone. 

We proceed to the next head, which is, to examine 

in what circumftrnces thefe figures are proper, in what 

improper. This inquiry is Hot altogether fuperfeded 

by what is faid upon the fame fubjed in the article 

Comparison; beeaufe, upon trial, it will be foud, that 

a ihort metaphor or allegory may be proper, where a 

fimile, drawn out to a greater length and in its nature 
more folemn, would fcarce be relifhed. 

And, in the firft place, a metaphor, like a fimile, is 

excluded from common converfation, and from the de- 

feription of ordinary incidents. 

Second, in exprefiing any fevere paffion that totally 

occupies the mind, metaphor is unnatural. 

The following example, of deep defpair, befidethe 

highly figurative ftyle, hath more the air of raving 

than of fenfe: 

Calijla. Is it the voice of thunder, or my father? 

Madnefs! Confufion ! let the ftorm come on, 

Let the tumultuous roar drive all upon me, 

Dafh my devoted bark ; ye forges, break it; 

’Tis for my ruin that the tempeft rifes. 

When I am loft, funk to the bottom low. 

Peace (hall return, and all be calm again. 

Fair Penitent, aft 4. 

The following metaphor is fweet and lively; but 

it foits not the fiery temper of Chamont, inflamed with Metaphor, 

paffion : parables are not the language of wrath vent- MetaP^ra^' 
ing itfelf without reftraint: 

Chamont. You took her .up a little tender flower. 

Juft fprouted on a bank, which the next froft 

Had nipp’d ; and with a careful loving hand, 

Tranfplanted her into your own fair garden, 

Where the fun always fhines : there long fhe flourifh’d, 
Grew fweet to fenfe, and lovely to the eye ; 

Till at the laft a cruel fpoiler came, 

Cropt this fair rofe, and rifled all its fweetnefs, 

Than caft it like a loathfome weed away. 

Orphan, aft 4. 
The following fpeech, foil of imagery, is not natural 

in grief and dejeftion of mind. 

Gonfalez. O my fon ! from the blind dotage 
Of a father’s fondnefs thefe ills arofe. 

For thee I’ve been ambitious, bafe and bloody: 

For thee I’ve plung’d into this fea of fin ; 
Stemming the tide with only one weak hand, 

While t’other bore the crown, (to wreathe thy brow), 

Whofe weight has funk me ere I reach’d the fhore. 

Mourning Bride, aft 5. fc 6. 
There is an enchanting picture of deep diftrefs in 

Macbeth, where Macduff is reprefented lamenting his 

wife and children, inhumanly murdered by the tyrant. 

Stung to the heart with the news, he queftions the 

meffenger over and over: not that he doubted the faft, 

but that his heart revolted againft fo cruel a misfor¬ 

tune. After ftruggling fome time with his grief, he 

turns from his wife and children to their favage 

botcher ; and then gives vent to his refentment, but ftill 
with manlinefs and dignity: 

O, I could play the woman with min? eyes, 

And braggart with my tongue. But, gentle Heav’n ! 
Cut fhort all intermiffion ; front to front 

Bring thou this fiend of Scotland and myfelf; 

Within my fword’s length fet him.—If he ’fcape, 
Then Heav’n forgivfe him too. 

Metaphorical exprefiion, indeed, may fometimes be 

ufed with grace where a regular fimile would be in¬ 

tolerable : but there are fituations fo fevere and difpi- 

riting, as not to admit even the flighted metaphor. 

It requires great delicacy of tafte to determine with 

firmnefs, whether the prefent cafe be off that nature : 

perhaps it is; yet who could wifh a Angle word of 
this admirable feene altered ? 

But metaphorical language is proper when a man 

ftrugglec to bear with dignity or decency a misfor¬ 

tune however great; the flruggle agitates and animates 

the mind: 

Wolfey. Farewell, a long farewell, to all my greatnefs! 

This is the ftate of man ; to-'day he puts forth 

The tender leaves of hope ; to-morrow bloffoms, 

And bears his blufhing honours thick upon him; 

The third day comes a froft, a killing froft, 

And when he thinks, good eafy man, full furely 

His greatnefs is a ripening, nips his root, 

And then he falls as I do. 

Henry VIII. aft $-fc. 6. 

METAPHRAST, a tranflator, or perfon who 

renders an author into another form or another lan¬ 

guage, word for word. 

METAPHYSICS. 
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METAPHYSICS. 
Metaphysics is that part of phiiofophy 

which confiders the nature and properties of 

thinking beings. 
Ariftotle, after treating on phyfics, begins his next 

book, (in which he pretends to elevate the mind above 

corporeal objefts, to fix it on the contemplation of 

God, of angels, and of things fpiritual, and to enable 

it to judge of the principles of fciences by abftra&ion,) 

with the Greek words t« fxiana, p0ft phyftcam, i. e. 

after phyfics. His difciples, and fucceeding philofo- 

phers, have formed, of thefe two, one word* Meta¬ 

physics, by which they mean that fcience of which 

we have juft now given the definition. 
Metaphyfics is divided, according to the objefls 

that it confiders, into fix principal parts, which are 

called, i. Ontology. 2. Cofmology. 3. Anthropkology. 

4. Pfyckology. 5. Pneumatology ; and, 6. Theodicy, or 

vietaphyfical theology. 
1. The dodlrine that is named ontology, is that part 

of mctaphyfic3 which inveftigates, and explains, the 

nature and general efience of all beings, as well as the 

qualities and attributes that effentially appertain to 

them, and which we ought to aflign them by abftrae- 

tion, as confidering them a priori. Hence it appears, 
that thisdoftrine fhould proceed in its operations from 

the molt Ample ideas ; fuch as do not admit of any 

other qualities of which they may be compounded. 

Thefe Ample ideas are, for example, thofe of being, 

of efience, of fubftance, of mode, of exiftence as well 

with regard to time as place, of a neceffary caufe, of 

unity, the idea of negation, the difference between a 

being that is Ample or compound, neceffary or acci¬ 

dental, finite or infinite 5 the idea of effential and ab- 

ftrafl: properties, as of the greatnefs, perfe&ion, and 

goodnefs of beings ; and fo of the reft. The bufinefs 

therefore of ontology, is to make us acquainted with 

every kind of being in its efience and abftra& qualities, 

and fuch as are diftinft from all other beings. This 

knowledge being once eftablifhed on Ample principles, 

juft confequences may from thence be drawn, and thofe 

things proved after which metaphyfics inquires, and 

which is its buftnefs to prove. 
It is eafy to conceive, that even a clear knowledge 

of beings, and their effential properties, would be ftill 

defeftive and ufelefs to man, if he did not know how 

to determine and fix his ideas by proper denomina¬ 

tions, and confequently to communicate his percep¬ 

tions to thofe whom he would inftrudt, or againft 

whom he is obliged to difpute, as they would not 

have the fame perceptions that he has. It is, by the 

way, perhaps, one of the greateft advantages that we 

have over other animals, to be able fo to determine 

our ideas by figns or denominations, either of wri¬ 

ting or fpeech, as to refer each particular perception 

to its general idea, and each general perception to its 

particular idea. To render therefore our ideas intel¬ 

ligible to others, we muft have determinate words or 

denominations for each being, and the qualities of 

each being; and ontology teaches us thofe terms 

which are fo neceffary to fix our ideas, and to give 

them the requifite perfpicuity and precifion, that we 

may not difpute about words when we endeavour to 

extend the fphere of our knowledge, or when we de¬ 

bate concerning the efience of an objeft, or endeavour 

to make it more evident. It is for this reafon that on¬ 

tology was formerly regarded as a barren fcience, that 

confifted of technical terms only; as a mereterminology: 

whereas the bell modern philofophers make it a more 
fubfiantial fcience, by annexing determinate ideas to 

thofe words, and the examination of thofe objefls them- 

felves that thefe terms imply. But the misfortune is, to 

fpeak the truth, that in this ontologic determination 

there is ftill much uncertainty anti fophiftry. For, in 

the firft place, we yet know of no metaphyfics where 

all the definitions are juft ; and in the fecond place, the 

words that are employed in thefe definitions have al¬ 

ways fomething equivocal in their meaning, and have 

confequently themfelves need of definitions; and in 

this manner we may recede to infinity, unlefs we re¬ 

cur to the firft impreffions that the Ample words have 

made in our minds, and the primitive ideas which 

they there excite. The words man, love, coach, &c. 

fay more, and make a ftronger imprefiion, than all 

the definitions we can give of them ; by ontologic 

explications they are almoft always covered with a 

dark cloud. 
2. Metaphyfics, after having, in as folid a manner 

as pofiible, explained and eftablifhed the principles 
above-mentioned, continues its inquiries to the fecond 

part, that is called Cofmology, and examines into the 

efience of the world, and all that it contains ; its eter¬ 

nal laws ; of the nature of matter; of motion ; of the 

nature of tangible bodies, of their attributes and ef¬ 

fential qualities, and of all that can be known by ab- 

ftra&ion, and fometimes alfo by adding the lights 

that man acquires concerning them by the experience 

of his fenfes. It is alfo in cofmology that we examine 

the Leibnitzian fyftem ; that is, whether God in 

creating the world muft neceffarily have created the 

beft world ; and if this world be fo in effeft. And in 

this manner theypurfue the argument from confequence 

to confequence to its laft refort. All philofophers, how¬ 

ever, do not go equally deep. Each mind has its dofe of 

penetration. Due care fhould be likewife taken, that 

fubtilty, in this chain of reafoning, carried beyond 

the general bounds of the human mind, do not preju¬ 

dice either the perfpicuity or the truth of ideas: fee¬ 

ing that error here too nearly approaches the truth ; 

and that every idea, which cannot be rendered intelli¬ 

gible, is in effeft equal to a falfe idea. 

3. Anthrophology, or the knowledge of man, forms 

the third branch o£ metaphyfics. It is fubdivided into 

two parts. The firft, which confifts in the knowledge 

of the exterior parts of the human frame, does not be¬ 

long to this fcience: anatomy and phyfiology teach 

that. The bufinefs here is only a metaphyfical ex¬ 

amination of man, his exiftence, his efience, his ef¬ 

fential qualities and neceffary attributes, all confi- 

dered a priori: and this examen leads at the fame 

time to 
4. Pyjychology, which confifts in the knowledge of 

the foul in general, and of the foul of man in particu- 

[ a ] lar; 



Sect. I. Of Ideas in general, and their Original 

7. By the term idea, as defined by Mr Locke, is 

meant whatever is the objedt of the linderftanding when 

( 2 ) METAPHYSICS. Sea. I. IE 
General lar; concerning which the mod profound, the mod After giving this general view of the fubjecft, we Of Ideas. 

View‘ fubtle and abftradl refearches have been made, that Ihall proceed to give the fubdance of what Mr Locke-- 
the human reafon is capable of producing; and con- has delivered upon it. 
cerning the fubdance of which, in fpite of all thefe 

efforts, it is yet extremely difficult to afTert any thing 

that is rational, and dill lefs any thing that, is pofitive 

and well fupported. 

5. The fifth part of metaphyfics is called pnettma- a man thinks, or whatever it is which themind'can be 
tology. It is not a very long time fince this term has employed about in thinking. 

been invented, and that metaphyficians have made of 8. In order to trace the manner by which we ac- 

it a diftindi doftrine. By this they mean the know- quire thefe ideas, let us fuppofe the mind to be, as 

ledge of all fpirits, angels, &c. It is eafy to conceiye we fay, white paper, void of all characters, without 

that infinite art is neceflary to give an account of what any ideas : how comes it to be furnifhed ? whence has 

we do not abfolutely know any thing, and of which, it all the materials of reafon and knowledge ? From ex~ 

by the nature of the fubjedt itfelf, we never can know perience and obfervation. This, when employed about 

any thing. But the metaphyfician prefently offers to external fenfible objedts, we may call fenfation: by 

fhow us, “ what is the idea of a fpirit ; the effective this we have the ideas of litter, fweet, yellow, hard, 

cxidence of a fpirit; what are its general qualities and &c. which are commonly called fenfible qualities, be- 

properties ; that there are rational fpirits, and that caufe conveyed into the mind by the fenfes. The 

thefe rational fpirits have qualities that are founded in fame experience, when employed about the internal 

the moral qualities of God:” for this is, in fo many operations of the mind, perceived and refledled on 
words, what is taught us by pneumatology. by us, we may call refleftion : hence we have the 

6. Metaphyfical Theology, which M. Leibnitz and ideas of perception, thinking, doubting, willing, reafon- 

fome others call Theodicy, is the lixth and lad dodfrine ing, &c. 

of metaphyfics. It teaches us the knowledge of the 9* Thefe two, viz. external material things as the 
cxidence of God ; to make the mod rational fuppofi- objedb of fenfation, and the operations of our own 

tions concerning his divine effence, and to form a jud minds astheobjedls of refledfion, are the only originals 

idea of his qualities and perfections, and to demon- from whence all our ideas take their beginnings : the 
ftrate them by abftradl reasoning a priori. Theodicy underdanding feems not to have the lead glimmering 

differs from natural theology, in as much as this lad of ideas which it doth not receive from one of thefe 

borrows, in fadt, from theodicy proofs and demon- two fources. Thefe, when we have taken a full fur- 
drations to confirm the exidence of a Supreme Being j vey of them, and their feveral modes and compofitions, 

but after having folidly edablifhed that great truth, we fhall find to contain our whole dock of ideas: and 

by extending its confequences, natural theology teaches that we have nothing in our minds which did not come 

us what are the relations and connexions that fubfid in one of thefe two ways. 

between that Supreme Being and man, and what are to. It is evident, that children come by degrees to 

the moral duties that refult from that connexion. As be furnifhed with ideas from the objedls they are con- 

pneumatology is a fcience highly infidious and chime- verfantwith: they are fo furrounded with bodies that 

rical, fo is metaphyfical theology fufceptible of found perpetually and diverfely affedt them, that fome ideas 

argument and demonftration ; to the great comfort of will (whether they will or no) be imprinted on their 

mankind, the whole of whofe happinefs is founded on minds. Light and colours, founds and tangible qualities, 
do continually folicit their proper fenfes, and force the certainty of thi3 fcience. If the effedts and opera¬ 

tions of fpirits in the univerfe were as evident as the 

effefls and operations of the Deity, and their necef- 

fary exiftence as capable of being proved a priori, 
pneumatology would be a dodlrine of equal certainty 

with theodicy: but as neither one nor the other can 

be proved with regard to fpirits in general, whilft 

God manifefts himfelf in every part of nature, we have 

only to defcend from the moll fimple and abftradl ideas, 

to thofe that are the moll compound; and from thence 

to reafcend, by a chain of reafonings, from the crea¬ 

ture up to the Author of the creature and of all na¬ 

ture : we fhall find, that the refult of all thefe opera¬ 

tions of the mind will conftantly be. The neceffity of 

the exiftence of a God; and we may at all times de¬ 

termine, tho’ very imperfedlly, from the weaknefs of 

our difcernment, what that Supreme Being mult be, 

proper fenfes, and force 
an entrance into the mind. It is late, commonly, be¬ 

fore children come to have ideas of the operations of 

their minds ; and fome men have not any very clear 

or perfedt ideas of the greateft part of them all their 

lives : becaufe, tho’ they pafs there continually, yet, 

like floating vifions, they make not deep imprefiions 

enough to leave in the mind clear and lafting ideas, till 
the underftanding turns inward upon itfelf, and refle&s 

on its own operation, and makes them the objedls of 
its own contemplation. 

11. When a man firfl perceives, then he may be 

faid to have ideas ; having ideas, and \ .rception, fig- 
nifying the fame thing. 

Sect. II. Of Simple Ideas. 

Of ideas, fome are fimple, others complex. A 

by pofitively determining what he cannot be. Every fttuple idea is one uniform appearance or conception in 

thing that can concur to furnifh new proofs «n this the mind, which is not diftinguifhable into different 

fubjedt, or to elucidate and eftablifh thofe which are ideas. Such are the ideas of fenfible qualities, which 

already known, is therefore of ineftimable value to though they are in the things themfelves fo united and 
mankind : and though this were the only objcdt of blended, that there is no feparation, no diftance be- 

metaphyfics, it would highly merit the attention of tween them, yet the ideas they produce in the mind 

thofe of the mod refined and mod exalted genius. enter by the fenfes fimple and unmixed. Thus, tho’ 
the 
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Different the hand feels foftnefs and warmth in the fame piece of 

forts of VJaXt yet the fimple ideas thus united in the fame fub- 

k*eas‘ jeft are as perfedtly difiinCl as thofe that come in by 

different fenfes. 

12. Thefe fimple ideas are fuggefled no other way 

than from the two ways above-mentioned, viz. fenfa- 

tion and reflection. 
13. The mind being once ftored with the fimple 

ideas, has the power to repeat, compare, and unite 

them to an infinite variety; and fo can make, at plea- 

fure, new complex ideas. But the mod enlarged un¬ 

demanding cannot frame one new fimple idea ; nor by 

any force deftroy them that are there. 
14. Ideas, with reference to the different ways 

wherein they approach the mind, are of four forts. 

Firft, There are fome which come into our minds 

by onefenfe only. . , 
Secondly, There are others conveyed into the mind 

by more fenfes than one. 
Thirdly, Others that are had from reflection only. 

Fourthly, There are fome fuggefled to the mind by 

all the ways of fenfation and reflection. 

Sect. III. Of Ideas of one Senfe. 

r\. Some ideas enter into the mind only by one 

fenfe peculiarly adapted to receive them. Thus colours, 

founds, fmells, &c. come in only by the eyes, ears, 

and nofe. And if thefe organs are any of them fo dif- 

ordered as not to perform their fun&ions, they have no 

other way to bring themfelves in view, and be percei¬ 
ved by the underftanding. 

16. We fhall here mention one, which we receive 

by our touch, becaufe it is one of the chief ingredients 

in m3ny of our complex ideas; and that is, the idea 

offolidityi it arifes from the refiftance one body 

makes to the entrance of another body into the place 

it pofTeffes, till it has left it. There is no idea which we 

more conftantly receive from fenfation than this. In 

whatever pofture we are, we feel fomewhat that fup- 

ports us, and hinders us from finking downwards: and 

the bodies we daily handle, make us perrceive, that 

while they remain between them, they do, by an un- 

furmountable force, hinder the approach of the parts of 

our hands that prefs them. This feems to be the moil 

efiential property of body, and that whereby we con¬ 

ceive it to fill fpace: the idea of which is, that where we 

imagine any fpace taken up by a folid fubftance, we 

conceive it fo to poffefs it, that it excludes all other 

folid fubftances. This refiftance is fo great, that 

no force can furmount it. All the bodies in the 

world preffing a drop of water on all fides, will ne¬ 

ver be able to overcome the refiftance it makes to their 

approaching one another, till it be removed out of 
their way. 

17. The idea of folidity is diftinguilhed from that 

of pure fpace, in as much as this latter is neither ca¬ 

pable of refiftance nor motion: it is diftinguilhed from 

hardnefs, in as much as hardnefs is a firm cohefion of 

the folid parts of matter making up mafies of a fen- 

fible bulk, fo that the whole doth not eafily change 

its figure. Indeed, hard and foft, as commonly ap¬ 

prehended by us, are but relative to the conftitutions 
of our bodies: that being called hard which will put 

ns to pain fooner than change its figure by the pref- 

fure of any part of our bodies; and that foft, which 

H Y S I C S. ( 3 ) 
changes the fituation of its parts upon an eafy and un- Senfation 

painful touch. Reflexion 
18. This difficulty of changing fituation among the-- 

parts, gives no more folidity to the hardeft body than 
tothefofteft; nor is an adamant one jot more folid than 

water. He that fhall fill a yielding foft body well with 

air or water, will quickly find its refiftance. By this 
we may diftinguifh the idea of the extenfion of body, 

from the idea of the extenfion of fpace : That of 

body, is the cohefion or continuity of folid, feparable, 

and moveable parts; that of fpace, the continuity of 

unfolid, infeparable, and immoveable parts. Upon the 

folidity of bodies depend their mutual impulfe, refift¬ 

ance, and protrufion. 

Sect. IV. Of Simple Ideas of different Senfes. 

19. Some ideas we get into the mind by more than 

one fenfe; as fpace, extenfion, fgure, ref, and motion. 

Thefe are perceivable by the eyes and touch. 

Sect. V. Of Simple Ideas of RefeClion. 

20. Some ideas are had from refle&ion only. Such 

are the ideas we have of the operations of our minds: of 

which the two principal are, perception, or thinking; 

and volition, or willing. The powers of producing 

thefe operations are called faculties; which are, the 

understanding, and will. The feveral modes of think¬ 

ing, &c. belong to this head. 

Sect. VI. Of Simple Ideas of Senfation and 
RefeClion. 

21. There are fome fimple ideas conveyed into the 

mind by all the ways of fenfation and reflection; fuch 

are pleafure, pain, power, exifence, unity, fuccejfion. 

Pleafure or delight, pain or uneafinefs, accompany al- 

moft every impreflion on our fenfes, and every a&ion 

or thought of the mind. 

22. The Author of our beings having given a power 

to our minds, in feveral inftances, to choofe amongft its 

ideas which it will think on ; to excite us to thele ac¬ 

tions of thinking and motion, - he has joined to feveral 
thoughts and fenfations a perception of delight; with¬ 

out this we (hould have no reafon to prefer one thought 

or adlion to another. 

23. Pain has the fame efficacy to fet us on work that 

pleafure has; ilnce we are as ready to avoid that, as 

to purfue this. This is worth our confideration, that 

pain is often produced hy the fame objeCis and ideas that 

produce pleafure in us. This their near conjundlion 

gives us new occafion of admiring the wifdom and 

goodnefs of our Maker; who, defigning the preferva- 

tion of our being, has annexed pain to the application 

of many things to our bodies, to warn us of the harm 

they will do us, and as advices to withdraw us from 

them. But he not defigning our prefervation barely, 

but the prefervation of every part and organ in its 

perfedtion, hath in many cafes annexed pain to thofe 

very ideas which delight us. Thus heat, that is very 

agreeable to us in one degree, by a little greater in- 

creafe of it proves no ordinary torment: Which 

is wifely ordered by nature, that when any objedl does 

by the vehemence of its operation diforder the inftru- 

ments of fenfation, whofe ftrudtures cannot but be 

very delicate, we might by the pain be warned to 

withdraw before the organ be quite put out of order. 

That this is the end of pain, appears from this confi- 

[ a2 ] deration} 
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Simple deration ; that though great light is infufferable to 
fdeas. t][e eyeS} yet the higheft degree of darknefs does not 

at all difeafe them, becaufe that caufes no diforderly 

motion in that curious organ the eye. But excefs of 

cold, as well as heat, pains us ; becaufe it is equally 

deftru&ive to the temper which is necefiary to the 

prefervation of life. 
24. Exijlence and unity are two other ideas fug- 

gefted by every objeCt without, and every idea within. 

When ideas are in our minds, we confider them as 

being a&ually there, as well as we confider things to 

be actually without us; which is, that they exift, or 

have exiftence: And whatever we confider as one 

thing, whether a real being, or idea, fuggefts the idea 

oi unity. 
25. Power is another idea derived from thefe 

fources: For finding in ourfelves that we can think, 

and move feveral parts of our bodies at pleafure, and 

obferving the ejfetts that natural bodies produce in 

one another; by both thefe ways we get the idea of 

power. 
26. Succeftion is another idea fuggefted by our 

fienfes, and by refle&ion on what pafle? in our minds: 

For if we look into ourfelves, we (hall find our ideas 
always, whilft we are awake, or have any thought, 

pafiing in train, one going and another coming, with¬ 

out intermifiion. 

Sect. VII. Some farther Confederations con¬ 

cerning Simple Ideas. 

27. Whatsoever is able, by affecting our fenfes, 

to. caufe any perception in the mind, doth hereby pro¬ 

duce in the underftanding a ftmple idea; which, what- 
foever be the caufe of it, is looked upon as a realpoji- 

tive idea in the underftanding. Thus the ideas of heat 

and cold, light and darknefs, motion and reft, &c. are 

equally pofitive in the mind, though fome of their 

caufes may be mere privations. 
28. That a privative caufe may produce a pofitive 

idea, appears from (hadows; which, though nothing 

but the abfence of light, are difcernible, and caufe 

clear and pofitive ideas. We have indeed fome nega¬ 

tive names which (land not dire&ly for pofitive ideas, 
but of their abfence; fuch as/ nftpid,Jilence, which denote 

pofitive ideas, viz. tajle and found, with a fignification 

of their abfence. 
29. It will be nfeful to diftinguilh ideas as they are 

perceptions in our minds, from what they are in the bo¬ 

dies that caufe fuch perceptions in us; for we are not 

to think the former exaCl images and refemblances of 

fomething inherent in the fubjeft, moft of thofe of 

fenfation being, in the mind, no more the likenefs of 

fomething exifting without us, than the names that 

(land for them are the likenefs of our ideas, which yet, 

upon hearing, they excite in us. 

30. Whatsoever the mind perceives in itfelf or is 

the immediate objeft of perception, thought, or un¬ 

derftanding, is an idea: And the power to produce 

any idea in our mind, is the quality of the fubje/l 

wherein that power exifts. Thus a fiiow ball having 

the power to produce in us the ideas of white, cold, 

and round; thofe powers, as they are in the fnow-ball, 

are called qualities; and as they are fenfations or per¬ 

ceptions in our underftandings, they are called ideas. 

Thefe qualities are of two forts; 

h y s 1 c s. sea. vtii. 
31. Firft, Original, or primary; fuch are folidity. Perception. 

extenjion, motion, or reji, number, and figure. Thefe 

are infeparable from body, and fuch as it conftantly 

keeps in all its changes and alterations. 

32. Secondly, Secondary qualities; fuch as colours, 

fmells, tajles, founds, &c. which, whatever reality we 

bymiftake may attribute to them, are in truth nothing 

in the objects themfelves, but powers to produce vari¬ 

ous fenfations in us; and depend on the qualities be- 

forementioned. 

33. The ideas of primary qualities of bodies, are 
refemblances of them; and their patterns really exift 

in bodies themfelves: But the ideas produced in us 

by fecondary qualities have no refemblance of them 

at all; and what isfweet, blue, or warm, in the idea, 

is but the certain bulk, figure, and motion of the fen- 

fible parts in the bodies themfelves, which we call fo. 

34. Thus we fee, that fire at one diftance produces 

in us the fenfation of warmth, which at a nearer ap¬ 

proach caufes the fenfation of pain. Now what rea- 

fon have we to fay, that the idea of warmth is a&ually 

in the fire, but that of pain not in the fire, which 

the fame fire produces in us the fame way? The 

bulk, number, figure, and motion of the parts of fire, 

are really in it, whether we perceive them or not; and 

therefore may be called real qualities, becaufe they 

really exift in that body: But light and heat are no 

no more really in it, than ficknefs or pain: Take 

away the fenfation of them ; let not the eyes fee light 

or colours, nor the ear hear founds; let the palate 

not tafte, or the nofe fmell; and all colours, tajles, 
odours, and founds, as they are fuch particular ideas, 

vanifh and ceafe, and are reduced to their caufes, that 
is, bulk, motion, figure, &c. of parts. 

35. Thefe fecondary qualities are of two forts. 

Firft, Immediately perceivable: which by immediately 

operating on our bodies, produce feveral different 

ideas in us. Secondly, Mediately perceivable; which, 
by operating on other bodies, change their primary 

qualities, fo as to render them capable of producing 

ideas in us different from what they did before. Thefe 

laft are powers in bodies, which proceed from the 

particular conftitution of thofe primary and original 

qualities, to make fuch a change in the bulk, figurey 

texture, &c. of another body, as to make it operate 

on our fenfes different from what it did before ; as in 

fire, to make lead fluid. Thefe two laft being no¬ 

thing but powers relating to other bodies, and re- 

fulting from the different modifications of the original 

qualities, are yet otherwife thought of; the former 

being efteemed real qualities, but the latter barely 

powers. 

Sect. VIII. Of Perception. 

36. Perception is the firft idea we receive front 

reflection. It is by fome called thinking in general : 

Though thinking, in the propriety of the Englijh 

tongue, fignifies that fort of operation of the mind 

about its ideas, wherein the mind is adtive ; where it 

confiders any thing with fome degree of voluntary 

attention: For in bare perception the mind is, for the 

moft part, only pafive; and what it perceives, it can¬ 
not avoid perceiving. What this is, we cannot other- 

wife know, than by refledling on what paffes in our 

minds when we fee, fed, hear, See. 
37. Ira- 
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Retention. 37. Impreflions made on the outward parts, if they 

- are not taken notice of within, caufe no perception; as 
we fee in thofe whofe minds are intently bufied in the 

contemplation of certain objedls. 
38. We may obferve, that the ideas we receive 

from fenfation, are often in grown people ajtered by 

the judgment, without our taking notice of i£f Thus 

a globe of any uniform colour, as of gold or jet, be¬ 

ing fet before our eyes, the idea thereby imprinted is 

of a flat circle varioufly fhadowed : But being ac- 

cuftomed to perceive what kind of appearance convex 

bodies are wOnt to make in us, the judgment alters 

the appearance into their caufes; and, from that va¬ 

riety of Ihadow or colour, frames to itfelf the percep¬ 

tion of a convex figure of one uniform colour. This 

in many cafes, by a fetled habit, is performed fo rea¬ 

dily, that we take that for the perception of our fen¬ 

fation, which is but an idea formed by the judgment ; 

fo that one ferves only to excite the other, and is 

fcarce taken notice of itfelf: As a man who reads or 

hears with attention, takes little notice of the charac¬ 

ters or founds, but of the ideas that are excited in him 

by them. 
39. Perception is alfo the firft ftep and degree to¬ 

wards knowledge, and the inlet of all the materials 

of it; fo that the fewer fenfes any man has, and the 

duller the impreflions that are made by them are, the 

more remote he is from that knowledge which is to be 

found in other men. 

Sect. IX. Of Retention. 

40. The next faculty of the mind whereby it makes 

a further progrefs towards knowledge, is called reten¬ 

tion; which is the keeping of thofe ideas it has re¬ 

ceived. Which is done two ways: 
41. Firft, By keeping the idea which is brought in¬ 

to the mind for foroe time actually in view; which is 

called contemplation. 
24. Secondly, By reviving thofe ideas in our minds 

which have disappeared, and have been, as it were, 

laid out of fight: And this is memory ; which is, as 

it were, the ftore-houfe of our ideas; for the narrow 

mind of man not being capable of having m&ny ideas 

under view at once, it was neceflary to have a repofi-i 

tory to lay up thofe ideas, which at another time it 

may have ufe of. But our ideas being nothing but 

aflual perceptions in the mind, which ceafe to be 

any thing when there is no perception of them, this 

laying up of our ideas in the repofitory of the memory 

fignifies no more but this, that the mind has a power, 

in many cafes, to revive perceptions it has once had, 

with this additional perception annexed to them, that 

it has had them before. And it is by the affiftance of 

this faculty, that we are faid to have all thofe ideas 

in our underftandings which we can bring in fight, 

and make the objefts of our thoughts, without the 

help of thofe fenfible qualities which firft imprinted 

them there. 
43. Thofe ideas that are often refrefhed by a fre¬ 

quent return of the objedts or a&ions that produce 

them, fix themfelves bell in the memory, and remain 

• longeft there : Such are the original qualities of bodies. 

viz. Solidity, extenfion, figure, motion, &c. Thefe 

and the like are feldom quite loft while the mind re¬ 

tains any ideas at all. 

5 
Sect. X, Of Difcerning, and other Operations of Compk* 

the Mind. 

44. Another faculty of the mind, is that of 

difcerning between its ideas. On this depends the evi¬ 

dence and certainty of feveral general propofitions. 

In being able nicely to diftiuguilh one thing from a- 

nother, where there is the leaft difference, confifts, in 

a great meafure, that exaftnefs of judgment and clear- 

nefs of reafon which is to be obferved in one man above 
another. ' 

45. To the well diftinguilhing our ideas, it chiefly 

contributes that they be clear and determinate ; and 

when they are fo, it will not breed any confufion or 

miftake about them, though the fenfes Ihould convey 

them from the fame objedl differently on different 
occafions. 

46. The comparing of our ideas one with another 

in refpedl of extent, degree, time, place, or any other 

circumdances, is another operation of the mind about 

its ideas, which is the ground of relations. Brutes 

feem not to have this faculty in any great degree. 

They have probably feveral ideas diftindt enough ; 

but cannot compare them farther than fome fenfible 

circumftances annexed to the objedts themfelves. 

47. Compojition is another operation of the mind, 

whereby it combines feveral of its Ample ideas into 
complex ones: Under which operation we may reckon 

that of enlarging; wherein we put feveral ideas toge¬ 

ther of the fame kind, as feveral units to make a 

dozen. 
48. Alftrafiion is another operation of the mind, 

whereby the mind forms general ideas from fuch as it 

received from particular objedls; which it does by 

confidering them, as they are in the mind fuch ap¬ 

pearances feparate from the circumftances of real 

evidence, as time, place, &c. Thefe become general 

reprefentatives of all the fame kind, and their names 

applicable to whatever exifts comformable to fuch 

abftratl ideas. Thus the colour received from chalk, 

flow, and milk, is made a reprefentative of all of that 

kind ; and has a name given it (whitenefs), which 

fignifies the fame quality, wherever to be found or 

imagined. And thus univerfals, both ideas and terms, 

are made. 

Sect. XI. Of Complex Ideas. 

49. In the reception of Ample ideas the mind is 

only pajfive, having no power to frame anyone to itfelf, 

nor having any idea which does not wholly confift of 

them. But about thefe Ample ideas it exerts feveral 

adts of its own, whereby out of them, as the materials 

and foundations of the reft, the others are framed. 

The adls of the mind, wherein it exerts its power over 

its fimple ideas, are chiefly thefe three- Firft, It 

combines feveral fimple ideas into one compound one ; 

and thus all complex ideas are made. Secondly, It 

brings two ideas, whether fimple ox complex, together, 

and fets them by one another, fo as to take a view of 

them at once, without uniting them into one ; by 

which way it gets all its ideas of relations. Thirdly, 

It feparates them from all other ideas that accompany 

them in their real exiftence : And thus all its general 

ideas are made. As fimple ideas are obferved to exift 

in feveral combinations united together, fo the mind 

may confider them as united, not only as they are 
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Of Space, really united in external objedts, but as itfelf has 

joined them. Ideas thus made up of feveral ones put 

together, are called complex', as man, army, beauty, 

gratitude, &c. By this faculty of repeating and 
joining together its ideas, the mind has great power 

in varying and multiplying the objefts of its thoughts. 

But it is (till confined to thofe fimple ideas which it 

received from the two fources offenfation and reflection. 

It can have no other ideas of fenfible qualities than 

what come from without by the fenfes, nor any other 

ideas of the operations of a thinking fubftance than 

what it finds in itfelf; but having once got thefe 

fimple ideas, it can by its own power put them toge¬ 

ther, and make new complex ones, which it never re¬ 
ceived fo united. 

50. Complex ideas, however compounded and de¬ 

compounded, though their number be infinite, and 

their variety endlefs, may all be reduced under thefe 

three heads: tft, Modes; 2dly, Sulflances; 3dly, 

Relations. 
51. Firft, Modes are fuch complex ideas as contain 

not the fuppofition of fubfifting by themfelves; but 

are confidered as dependences on, and affections of, 

fub(tance8 ; as triangle, gratitude, murder, &c. Thefe 

modes are of two forts: Firft, Simple; which are 

combinations of the fame fimple idea; as a dozen, 

/core, &c. which are but the ideas of fo many diftinCt 

units put together. Secondly, Mixed; which are 

compounded of fimple ideas of feveral kinds; as beauty, 

which confifts in a certain compofition of colour and 

figure, caufing delight in the beholder; theft, which 

is the concealed change of the pofTeffion of any thing, 

without the confent of the proprietor. Thefe vifibly 
contain a combination of ideas of feveral kinds. 

52. Secondly, Subfiances. The ideas of fubftances 

are only fuch combinations of fimple ideas, as are 

taken to reprefent diftinCt particular things fubfifting 

by themfelves, in which the confufed idea of fubftance 

is always the chief. Thus a combination of the ideas 

of a certain figure, with the powers of motion, 

thought, and reafoning, joined to fubftance, make the 

ordinary idea of man. 

53. Thefe again are either of flngle fubflances, as 

man, flone; or of colie dive, or feveral put together, 

as army, heap. Ideas of feveral fubftances thus put 

together, are as much each of them one Angle idea, 
as that of a man or an unit. 

54. Thirdly, Relations; which confift in the con- 

fideration and comparing of one idea with another. 

Of thefe feveral kinds we (hall treat in their order. 

Sect. XII. Of Simple Modes: And, firft, of the 
fimple modes of Space. 

55. Concerningfimple modes we may obferve, that 

the modifications of any fimple ideas are as perfectly 

different and diftinft ideas in the mind, as thofe of the 

greateft diftance or contrariety: Thus two is as di- 
,Hindi from three, as bluenefs from heat. 

56. Space is a fimple idea which we get both by 

our fight and touch. When we confider it barely in 

length between two bodies, it is called difiance : when 

in length, breadth, and thicknefs, it may be called 

capacity. When confidered between the extremities 

of matter, which fills the capacity of fpace with 

iome-thing folid, tangible, and moveable, it is called 

extenfion. And thus extenfion will be an idea be- Duration, 

longing to body; fpace may be conceived without it. 

57. Each different difiance is a different modifica¬ 
tion of fpace; and each idea of any different fpace is a 

fitnple mode of this idea. Such are an inch, foot, yard, 
8cC. When thefe ideas are made familiar to mens 

thoughts, they can in their minds repeat them as often 

as they will, without joining to them the idea of body, 

and frame to themfelves the ideas of feet, yards, or 

fathoms, beyond the utmoft bounds of all bodies; and 

by adding thefe (till one to another, enlarge their idea 

of fpace as much as they pleafe. EWm this power of 

repeating any idea of diftance, without being ever able 

to come to an end, we come by the idea of immen- 

fity. 
58. Another modification offpace is taken from the 

relation of the parts of the termination of extenfion or 

circumfcribed fpace amongft themfelves; and this is 

what we call figure. This the touch difeovers in fen¬ 

fible bodies, whofe extremities come within our reach ; 

and the eye takes both from bodies and colours, whofe 

boundaries are within its view; where obferving bow 

the extremities terminate either in ftraight lines, which 

meet at difcernible angles, or in crooked lines, where¬ 

in no angles can be perceived ; by confidering thefe as 

they relate to one another in all parts of the extremi¬ 

ties of any body or fpace, it has that idea we call fi¬ 

gure: which affords to the mind infinite variety. 

59. Another mode belonging to this head, is that 

of place. Our idea of place is nothing but the relative 

pofition of any thing with reference to its diftance from 

fome fixed and certain points. Whence we fay, that 

a thing has or has not changed place, when its diftance 
either is or is not altered with refpedl to thofe bodies 

with which we have occafion to compare it. That this 

is fo, we may eafily gather from hence, that we can 

have.no idea of the place of the univerfe, though we 

can of all its parts. To fay that the world is fome- 

where, means no more than that it does exifi. The 

word place i3 fometimes taken to fignify that fpace 

which any body takes up ; and fo the univerfe may be 

conceived in a place. 

Sect. XIII. Of Duration, and its Simple Modes. 

60. There is another fort of diftance, the idea of 

which we get from the fleeting and perpetually perifhing 

parts of fucceffion, which we call duration. The fimple 

modes of it are any different lengths of it whereof we 

have diftindl ideas; as hours, days, years, &c. time and 

eternity. 
61. The idea offucceffion is got by refledling on that 

train of ideas which conftantly follow one another in 

our minds as long as we are awake. The diftance be¬ 

tween any parts of this fuccefiion, is what we call dura¬ 

tion; and the continuation of the exiftence of ourfelves, 

or anything Me,commenfurate to the fucceffion of any 

ideas in our minds, is what we call our own duration, 
or that of another thing co-exifting with our thinking. 

That this is fo, appears from hence, that we have no 

perception of fucceffion or duration, when that fuccef¬ 

fion of our ideas ceafes, as in fleep: the moment that 

we fleep, and awake, how diftant foever, feems to be 

joined and connedted. And poffibly it would be fo to 

a waking man, could he fix upon one idea without va¬ 

riation and the fucceffion of others. And we fee that. 
they 
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Of they whofe thoughts are very intent upon one thing, 

Number. ]et qjp out 0f their account a good part of that dura¬ 

tion, and think that time fhorter than it is. But if a 

man, during his fleep, dream, and a variety of ideas 

make themfelves perceptible in his mind one after an¬ 

other, he hath then, during fuch dreaming, a fenfe of 

duration, and of the length of it. 

A man having once got this idea of duration, can 

apply it to things which exift while he does not think: 

and thus we meafure the time of our lleep, as well as 
that wherein we are awake. 

Duration, as marked by certain periods and mea- 

fures, is what we moft properly call time; which we 

meafure by the diurnal and annual revolutions of the 

fun, as being conftant, regular, and univerfally obfer- 

vable by all mankind, and fuppofed equal to one an¬ 
other. 

The mind having once got fuch a meafure of time, 

as the annual revolution of the fun, can eafily apply it 

to duration wherein that meafure itfelf did not exift ; 

and the idea of duration equal to an annual revolution 

of the fun, is as eafily applicable in our thoughts to du¬ 

ration where no fun nor motion was, as the idea of a 

foot or yard to diftances beyond the confines of the 
world. 

By the fame means, and from the fame original that 

we come to. have the idea of time, we have alfo that 

idea which we call eternity •• for having got the ideas 
of certain lengths of duration, we can in our thoughts 

add them to one another as oft as we pleafe, without 
ever coming to an end. 

And thus it is plain, that from the two fountains of 

all knowledge before mentioned, viz. Jenfation and re- 

fieflion, we get the ideas of duration, and the feveral 

meafures of it. 

Sect. XIV. Of Number. 

62. The complex ideas of number are formed by 

adding feveral units together. The fimple modes of it 

are each feveral combinations, as two, three, &c. Thefe 

are of all others moft diftindt, the neareft being as 

clearly different from each other as the moft remote: 

two being as diftindt from one, as two hundred. But 

it is hard to form diftindt ideas of every the leaft ex¬ 

cels in extenfion. Hence demonftrations in numbers are 

more general in their ufe, and more determinate in 

their application, than thofe of extenfion. 

63. Simple modes of numbers being in our minds but 

fo many combinations of units, which have no variety 

but ?nore or lefs; names for each diftindt combination 

feem more neceffary than in any other fort of ideas : 

For without a name, or mark, to diftinguilh that pre- 

cife colledtion, it will hardly be kept from being a heap 

of confufion. Hence fome Americans have no diftindt 

idea of any number beyond twenty; fo that when they 

are difcourfed with of greater numbers, they fhew the 

hairs of their head. So that to reckon right, two 

things are required. 
64. Firjl, That the mind diftinguilh carefully two 

ideas which are different one from another only by the 

addition or fubtradtion of one unit. 

65. Secondly, That it retain in memory the names 

or marks of the feveral combinations, from an unit to 

that number; and that in exadt order, as they follow 

one another. In either of which if it fails, the whole 
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bufinefs of numbering will be difturbed; and there will Of 

remain only the confuted idea of multitude; but the Infin:fy- , 

ideas neceffary to diftindt numeration will not be at¬ 
tained to. 

Sect. XV. Of Infinity. 

66. The idea fignified by the name infinity, is bell; 

examined, by confidering to what infinity is by the 

mind attributed, and then how it frames it. Finite 

and infinite, then, are looked upon as the modes of 
quantity; and attributed primarily to things that have 

parts, and are capable of increafe or diminution by the 

addition or fubtradion of any the leaft part. Such are 

the ideas offpace, duration, and number. 

67. When we apply this idea to the Supreme Being, 

we do it primarily, in refpedt of his duration and ubi¬ 

quity; more figuratively, when to his wifdom, power, 
goodnefs, and other attributes, which are properly in- 

exhaufiible and iticomprehenfible: for when we call them 

infinite, we have no other idea of this infinity, but 

what carries with it fome refledtion on the number or 

the extent of the ads or objeds of God’s power and wif¬ 

dom, which can never be fuppofed fo great, or fo many, 

that thefe attributes will not always furmountand ex¬ 

ceed, though we multiply them in our thoughts with 

the infinity of endlefs number. 

68. The next thing to be confidered, is, How we 
come by the idea of infinity. Every one that has any 

idea of any dated lengths of fpace, as a foot, yard, & c. 

finds that he can repeat that idea, and join it to ano¬ 

ther, to a third, and fo on without ever coming to an 

end of his additions. From this power of enlarging 

his idea of fpace, he takes the idea of infinite fpace, or 

immenfity. By the fame power of repeating the idea 

of any length of duration we have in our minds, with 

all the endlefs addition of number, we come by the idea 

of eternity. 

69. If our idea of infinity be got by repeating with¬ 

out end our own ideas; why do we not attribute it to 

other ideas, as well as thofe offpace and duration; fince 

they may be as eafily and as often repeated in our 

minds as the other? yet nobody ever thinks of infi¬ 

nite Jweetnefs or whitenefs, though he can repeat the 

idea of fweet or white as frequently as thofe of yard 

or day. But thofe ideas that have parts, and are ca¬ 

pable of increafe by the addition of any parts, afford 

us, by their repetition, an idea of infinity; becaufe with 

the endlefs repetition there is continued an enlarge¬ 

ment, of which there is no end. But it is not fo in o- 

ther ideas: for if to the perfect idea I have of white, 

I add another of equal whitenefs, it enlarges not my 

idea at all. Thofe ideas that confift not of parts, can¬ 

not be augmented to what proportion men pleafe, or 

be ftretched beyond what they have received by their 

fenfes: but fpace, duration, and number, being capable 

of increafe by repetition, leave in the mind an idea of 

an endlefs room for more ; and fo thofe ideas alone 

lead the mind towards the thought of infinity. 

Sect. XVI. Of the Modes of Thinking. 

70. When the mind turns its view inwards upon it¬ 

felf, thinking is the firft idea that occurs: wherein it 
obferves a great variety of modifications; and thereof 

frames to itfelf diftindt ideas. Thus the perception 

annexed to any impreflion oh the body made by an ex¬ 
ternal 
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PJfpl"e terna^ °bjeft, is called fenfation. When an idea re- 

an aln‘ curs without the prefence of the objeft, it is called re¬ 

membrance: when fought after by the mind, and 
brought again in view, it is recolleClion: when held 

there long under attentive confideration, it"is contem¬ 

plation. When ideas float in the mind without regard 

or reflection, it is called in French reverie; our lan¬ 

guage has fcarce a name for it: When the ideas 
are taken notice of, and as it were regiftered in 

the memory, it is attention: When the mind fixes 

its view on any one idea, and confiders it on all fides, 

it is intention and Jludy. Sleep, without dreaming, is 

reft from all thefe : And dreaming is the perception 

of ideas in the mind, not fuggefted by any external ob- 

jefts, or known occafions; nor under any choice or 

conduct of the underftanding. 

Sect. XVII. Of the Modes of Pleafure and Pain. 

71. Pleasure and pain are fimple ideas, which we 

receive both from fenfation and refleftion. There are 

thoughts of the mind, as well as fenfations, accompa¬ 

nied with pleafure or pain. Their caufes are termed 

good or evil. Pleafure and pain, and their caufes good 

and evil, are the hinges upon which our paflions turn; 

by reflefting on the various modifications or tempers 

of mind, and the internal fenfations which pleafure and 

pain, good and evil, produce in us, we may thence 

form to ourfelves the ideas of our paflions. Thus by 

reflefting upon the thought we have of the delight 

which any thing is apt to produce in us, we have an 
idea we call love: and on the contrary, the thought of 

the pain which any thing prefent or abfent produces 

in us, is what we call hatred. Defre is that uneafinefs 
which a man finds in himfelf upon the abfence of any 

thing the prefent enjoyment of which carries the idea 

of delight with it. Joy is a delight of the mind ari- 

fing from the prefent or allured approaching pofleflion 

of a good. Sorrow is an uneafinefs of the mind, up¬ 

on the thought of a good loft, or the fenfe of a prefent 

evil. Hope is a pleafure in the mind, upon the thought 

of a probable future enjoyment of a thing which is apt 

to delight. Fear is an uneafinefs of the mind, upon 

the thought of a future evil likely to befal us. Anger 

is a difcompofure of the mind, upon the receipt of in¬ 

jury, with a prefent purpofe of revenge. Defpair is 

the thought of unattainablenefs of any good. Envy 

is an uneafinefs of the mind, caufed by the confidera¬ 

tion of a good we defire, obtained by one we think 

fhotpld not have had it before us. 

•jz. It is to be confidered, that, in reference to the 

paflions, the removal or leflening of a pain is confi¬ 

dered and operates as a pleafure ; and the lofs or di- 

minilhing of a pleafure, as a pain : And farther, that 

the paflions in moft perfons operate on the body, and 

caufe various changes in it; but thefe being not al¬ 

ways fenfible, do not make a neceflary part of the idea 

of each pafiion. 

Sect. XVIII. Of Power. 

73. The mind being every day informed by the 

fenfes of the alteration of thofe fimple ideas it obferves 

in things without, reflefting alfo on what paffes with¬ 

in itfelf, and obferving a conftant change of its ideas, 

fometimes by the imprefiions of outward objeftfr upon 

the- fenfes, and fometimes by the determination of its 
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own choice; and concluding, from what it has fo con- Of Power. 

ftantly obferved to have been, that the like changes-Tp“ 

will for the future be made in the fame things, by the 

fame agents, and by the like ways, confiders in one 

thing the poflibility of having any of its fimple ideas 

changed, and in another the poflibility of making that 

change, and fo comes by that idea which we call power. 

Thus we fay fire has a power to melt gold, and make 

it fluid; and gold has a power to be melted. 

74. Power thus confidered, is twofold, viz. as able 
to make, or able to receive any change ; the one may 

be called a Clive, the other pafiive power. Of pajjive 

power all fenfible things abundantly furnilh us with 

ideas, whofe fenfible qualities and beings we find to 

be in a continual flux. Nor have we of aClive power 
fewer inftances; fince whatever change is obferved, 

the mind mu ft colleft a power fomewhere able to make 

that change. But yet, if we will confider it atten¬ 

tively, bodies by our fenfes do not afford us fo clear 

and diftinft an idea of aClive power as we have from 

refleftion on the operation of our minds. For all 

power relating to aftion, and there being but two 

forts of aClion, viz. thinking and motion, let us confi¬ 

der whence we have the cleared ideas of the powers 

which produce thefe aftions. 

75. Of thinking body affords us no idea at all: it 

is only from refleftion that we have that ; neither have 
we from body any idea of the beginning of motion. 

A body at reft, affords us no idea of any aClive power 

to move; and when it is fet in motion itfelf, that mo¬ 

tion is rather a pafiion than aftion in it. The idea of 

the beginning of motion, we have only by refleftion 
on what paffes in ourfelves; where we find by expe¬ 

rience, that barely by willing it, we can move the 

parts of our bodies which were before at reft. 

We find in ourfelves a power to begin or forbear, 

continue or end, feveral aftions of our minds, and mo¬ 

tions of our bodies, barely by a thought, or prefe¬ 

rence of the mind. This power which the mind has 

thus to order the confideration of any idea, or the for¬ 

bearing to confider it; or to prefer the motion of any 

part of the body to its reft, and vice verfa, in any 
particular inftance, is that we call thtwill; the aftual 

exercife of that power is that which we call volition or 

willing. The forbearance or performance of that ac¬ 

tion, confequent to fuch order or command of the 

mind, is called voluntary; and whatfoever aftion is 

performed without fuch a thought of the mind, is call¬ 

ed involuntary. 
77. The power of perception is that we call the 

underftanding. Perception, which we make the aft of 

the underftanding, is of three forts : tft, The percep¬ 

tion of ideas in our minds, idly. The perception of 
the fignification of figns. 3dly. The perception of 

the agreement or difagreement of any diftinft ideas. 

Thefe powers of the mind, viz. of perceiving and pre¬ 

ferring, are ufually called by another name ; and the 

ordinary way of fpeaking is, that the underftanding 

and will are two faculties of the mind. 

78. From the confideration of the extent of the 

power of the mind over the actions of the man, which 

every one finds in himfelf, arife the ideas of liberty and 

necejfity: fo far as a man has a power to think or not 

to think, to move or not to move, according to the 

preference or direftion of his own mind, fo far is a man 
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Of Power, free. Wherever any performance or forbearance are not 

-equally in a man’s power 5 wherever doing, or not 

doing, will not equally follow upon the preference of 

his mind ; there he is not free, though perhaps the ac¬ 

tion may be voluntary. So that the idea of liberty is 

the idea of a power in any agent to do or forbear any 

aftion, according to the determination or thought of 

the mind whereby either of them is preferred to the 

other. Where either of them is riot in the power of 

the agent to be produced by him according to his vo¬ 

lition, there he is not at liberty; that agent is under 

nscefity. So that liberty cannot be where there is no 

thought, no volition, no will; but there may be thought, 

there may be will, there may be volition, where there 

is no liberty. Thus a tennis bally whether in motion 

by the ftroke of a racket, or lying dill at reft, is not 

by any one taken to be a free agent. So a man ftri- 

king himfelf or his friend by a convulfive motion of 

his arm, which it is not in his power by volition or the 

direction of his mind to flop or forbear; nobody thinks 

he has in this liberty ; every one pities him, as afting 

by necefity and conjlraint. Again, fuppofe a man be 
carried while fait afleep into a room where is a perfon 

he longs to fee, and be there locked fall in beyond his 

power to get out; he awakes, and is glad to fee him¬ 

felf in fo delirable company: which he flays willingly 

in, that is, prefers his {laying to going away. Is not 

this ftay voluntary ? no body will doubt it; and yet 

being locked faft in, he is not at liberty to ftay, he has 

not freedom to be gone. So that liberty is not an idea 

belonging to volition or preferring, but to the perfon 

having the power of doing, or forbearing to do, ac¬ 

cording as the mind (hall choofe or direft. 

79. As it is in the motions of the body, fo it is in 

the thoughts of our minds : where any one is fuch, 

that we have power to take it up, or lay it by, accord¬ 

ing to the preference of the mind, there we are at li¬ 

berty. A waking man is not at liberty to think, or 

not to think, no more than he is at liberty whether his 

body (hall touch any other or no; but whether he will 

remove his contemplation from one idea to another, is 

many times in his choice. And then he is, in refpeft 

of his ideas, as much at liberty, as he is in refpeft of 

bodies he refts on. He can at pleafure remove him¬ 

felf from one to another: but yet fome ideas to the 

mind, like fome motions to the body, are fuch, as in 

certain circumftances it cannot avoid, nor obtain their 

abfence by the utmoft effort it can ufe. Thus a man 

on the rack is not at liberty to lay by the idea of pain, 
and entertain other contemplations. 

80. Wherever thought is wholly wanting, or the 

power to aft or forbear according to the direction of 

thought, there neceflity takes place. This, in an agent 

capable of volition, when the beginning or continua¬ 

tion of any aftion is contrary to the preference of his 

mind, is cd\\e&compul/ioni when the hindering or flop¬ 

ping any aftion is contrary to his volition, it is called 

rejlraint: agents that have no thought, no volition at 
all, are in every thing neceffary agents. 

Sect. XIX. Of Mixed Modes. 

81. Mixed modes are combinations of ftmple ideas 
of different kinds. The mind being once furnilhed 

with fimple ideas, can put them together in feveral 

mompofitions, without examining whether they exift 
z 
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fo together in nature. And hence it is that thefe Mixed 

ideas are called notions, as if they had their original r'Iodes* 

and conftant exiftence more in the thoughts of men ‘ 

than in the reality of things: and to form fuch ideas, 

it fufficed that the mind put the parts of them toge¬ 

ther, and that they were confident in the nnderftand- 

ing, without corifidering whether they had any real 

being. There are three ways whereby we get thefe 
complex ideas of mixed modes. 

iji. By experience, and obfervalion of things them- 

felves: Thus by feeing two men wreftlc, we get the 

idea of wreftling. 

idly. By invention, or voluntary putting together 

of feveral fimple ideas in our own minds : So he that 

firft invented printing, had an idea of it firft in his 

mind before it ever exifted. 

3dly. By explaining the names of aftions we never 

faw, or nations we cannot fee; and by enumerating 

all thofe ideas which go to the making them up. Thus 

the mixed mode, which the word lie Hands for, is 

made up of thefe fimple ideas ; I ft, Articulate founds. 

2dly, Certain ideas in the mind of the fpeaker. 3dly, 

Thofe words, the ftgns of thefe ideas. 4thly, Thofe 

fgns put together, by affirmation or negation, other- 

wife than the ideas they ftand for are in the mind of 

the fpeaker. Since languages are made, complex 

ideas are ufually got by the explication of thofe terms 

that ftand for them: for fince they confift of ftmple 

ideas combined, they may, by words Handing foe 

thofe fimple ideas, be reprefented to the mind of one 

who underftands thofe words, though that combina¬ 

tion of ftmple ideas was never offered to his mind by 

the real exiftence of things. 

82. Mixed modes have their unity from an aft of the 

mind, combining thofe feveral fimple ideas together, 

and confidering them as one complex one : the mark 

of this union is one name given to that combination. 

Men feldom reckon any number of ideas to make one 

complex one: but fuch colleflions as there be names 

for. Thus the killing of an old man, is as fit to 

be united into one complex idea as that of a fathers 

yet there being no name for it, it is not taken for a 

particular complex idea, nor a diftinft fpecies of 
aftion from that of killing any other man. 

83. Thofe collections of ideas have names generally 

affixed which are of frequent ufe in converfation : in 

which cafes, men endeavour to communicate their 

thoughts to one another with all poffible difpatch. 

Thofe others, which they have feldom occafion to 

mention, they tie not together nor give them names. 

84. This gives the reafon why there are words in 

every language which cannot be rendered by any 

one Angle word of another. For the falhions and 

cuftoms of one nation make feveral combinations of 

ideas familiar in one which another had never any 
occafion to make. Such were orf»mr^o! among the 

the Greeks, proferiptio among the Romans. This alfo 

occaftons the confant change of languages ; becaufe the 

change of cuftom and opinions brings with it new 

combinations of ideas, which, to avoid long deferip- 

tions, have new names annexed to them, and fo they 

become new fpecies of -mixed modes. 

85. Of all our fimple ideas, thofe that have had moft 

mixed modes made out of them, are, thinking and mo~ 

-tion, which comprehend in them all aftion ; and 
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Subftance. power, from whence thefe aftions are conceived to 

flow. For a&ions being the great bufinefs of man¬ 

kind, it is no. wonder if the feveral mod's of thinking 

and motion fhould be taken notice of, the ideas of 

them obferved and laid up in memory, and have names 

afiigned them. For without fuch complex ideas with 
names to them, men could not eafily hold any com¬ 

munication about them. Of this kind are the modes 

of adtions diftinguifhed by their caufes, means, objects, 

ends, infruments, time, place, and other circumftances : 

as alfo of the powers fitted for thofe aftions. Thus 

loldnefs is the power to do or fpeak what we intend, 

without fear or diforaer : which power of doing any 

thing, when it has been acquired by the frequent 

doing the fame thing, is that idea we call habit; 

when forward, and ready upon every occafion, to break 

into a&ion, we call it difpofition : thus tejlinefs is a 
difpofition or aptnefs to be angry. 

86. Power being the fource of all adion, the fub¬ 

ftances wherein thefe powers are, when they exert 

this power, are called caufes ; and the fubftances there¬ 

upon produced, or the fimple ideas introduced into 

, any fubjeft, effects. The efficacy whereby the new 

fubftance or idea is produced, is called, in the fubjeft 

exerting that power, aCllon; in the fubjedl, wherein 

any fimple idea is changed or produced, pafion; 

Which efficacy, in intellectual agents, we can conceive 

to be nothing elfe but modes of thinking and willing; 

in corporeal agents, nothing elfe but modifications of 
motion. 

Sect. XX. Of our Complex Ideas of Subfances. 

87. The mind obferving feveral fimple ideas to go 

conftantly together, which being prefumed to belong 

to one thing, are called, fo united in one fubjeft, by 

one name, which we are apt afterward to talk of and 

coofider as one fimple idea, which indeed is a com¬ 

plication of many ideas together. We imagine not 

thefe fimple ideas to fubfift by themfelves : but fup- 

pofe fome fubfratum wherein they fubfift, which we 

call fibjlance. The idea of pure fubftance is nothing 

but the fuppofed (but unknown) fupport of thofe 

qualities which are capable of producing fimple ideas 

in us. 

88. The ideas of particular circumjlances are com- 
pofed out of this obfeure and general idea of fubftance, 

together with fuch combinations of fimple ideas as 
are obferved to exift together, and fuppofed to flow 

from the internal conftitution and unknown effence of 

that fubftance. Thus we come by the ideas of man, 

horfe, gold, &c. Thus the fenfible qualities of iron, 

or a diamond, make the complex ideas of thofe fub¬ 

ftances which a fmitli or a jeweller commonly knows 
better than a philofopher. 

89. The fame happens concerning the operations 

of the mind, viz. thinking, reafoning, &c. which we 

concluding not to fubfilt by themfelves, nor appre¬ 
hending how they can belong to body, or be pro¬ 

duced by it, we think them the a&ion of fome other 

fubftance, which we call fpirit: of whofe fubftance or 
nature we have as clear a notion as of that of body; 

the one being but the “fuppofed fubjlratum of the 

fimple ideas we have from without, as the other of 

thofe operations which we experiment in ourfelves 

within ; So that the idea of corporeal fubftance in 
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matter, is as remote from our conceptions as that of Relation, 

fpiritual fubjlance. - 

90. Hence we may conclude, that he has the per- 

fe&eft idea of any particular fubftance who has col¬ 

lected molt of thofe fimple ideas which do exift in it; 

among which we are to reckon its aCiive powers and 

pajfwe capacities, though not ftriftlyJimple ideas. 

91. Secondary qualities, for the moft part, ferve to 
diftinguifh fubftance. For our fenfes fail us in the 

difeovery of the bulk, figure, texture, &c. of the 

minute parts of the bodies, on which their real con- 

ftitutions and differences depend; and fecondary are 

nothing but powers, with relation to our fenfe. The 

ideas that make our complex ones of corporeal fub¬ 

ftances are of three forts : Firft, The ideas of primary 

qualities of things, which are difeovered by our fenfes; 

fuch are bulk, figure, motion, &c. Secondly, The 

fenfible fecondary qualities; which are nothing but 

powers to produce feveral ideas in us by our fenfes. 

Thirdly, The aptnefs we confider in any fubftance 

to caufe or receive fuch alterations of primary qua¬ 

lities, as that the fubftance fo altered fhould produce 

in us different ideas from what it did before; and they 

are called a Clive and pa five powers. All which, as 

we have any notice or notion of thdm, terminate in 
fimple ideas. 

92. Had we fenfes acute enough to difeern the 
minute particles of bodies, it is not to be doubted 

but .they would produce quite different ideas in us; as 

we find in viewing things with microfcopes. Such 
bodies as to our naked eyes are coloured and opaque, 

will through microfcopes appear pellucid. Blood to 
the naked eye appears all red; but by a good mi- 

crofcope we fee only fome red globules fwimming in a 
tranfparent liquor. 

93. Befides thefe complex ideas we have of mate¬ 
rial fubftances; by the fimple ideas taken from the 

operation of our own minds, which we experiment in 
ourfelves, as thinking, underjhsmding, willing, knowing, 

&c. co-exifting in the fame fubftance, we are able to 

frame the complex idea of a fpirit. And this idea of 

an immaterial fubflance, is as clear as that we have of 

a material. By joining thefe with fubftance, of which 

we have no diltinft idea, we have the idea of a fpirit; 

And by putting together the ideas of coherent folid 
parts, and power of being moved, joined with fub¬ 

ftance, of which likewife we have no pofitive idea, we 
have the idea of matter. The one is as clear and di- 

ftindt as the other. The fubftance of fpirit is un¬ 

known to us; and fo is the fubftance of body equally 

unknown to us. Two primary qualities or properties 

of body, viz. folid coherent parts, and impulfe, we have 

diftinft clear ideas of: So likewife have we of two 

primary qualities or properties of fpirit, viz. thinking, 

and a power of aCtion. We have alfo clear and di- 

ftinct ideas of feveral qualities inherent in bodies, 

which are but the various modifications of the exten- 
fion of cohering folid parts and their motion. We 

have likewife the ideas of the feveral modes of think¬ 
ing, viz. Believing, doubting, hoping, fearing, &c. 

as alfo of willing and moving the body confequent 
to it. 

Sect. XXI. Of Relation.. 

94. There is another fet of ideas which the mind 

gets 
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Of Caufe gets from the comparing of ons thing with another. 

and Effefl. \yhen the mind fo confiders one thing, that it does as 

it were bring it to and fet it by another, and carry 

its view from one to the other, this is relation or re- 

fpeft', and the denominations given to things intima¬ 

ting that refpedt, are what we call relatives., and the 

things fo broupht together related. Thus when I 

call cajus, hujband, or whiter, I intimate fome other 

perfon, 'or thing, in both cafes, with which I com¬ 

pare him. Any of our ideas may be the foundation 

of relation. 

95. Where languages have failed to give correla¬ 

tive names, there the relation is not fo eafily taken 

notice of: As in concubine, which is a relative name 

as well as wife. 

96. The ideas of relation may be the fame in tliofe 

men who have far different ideas of the things that are 

related. Thus thofe who have different ideas of man, 
may agree in that of father. 

97. There is no idea of any kind which is not ca¬ 

pable of an almoft infinite number of confiderations; 

in reference to other things; and therefore this makes 

no fmall part of mens words and thoughts. Thus 

one Angle man may at once fuftain the relations 

of father, brother, fon, hujband, friend, fubjeft, ge¬ 

neral, European, Engli/hman, ifander, majler, fer- 

vant, bigger, lefs, &c. to an almoft infinite number; 
he being capable of as many relations as there may 

be occasions of comparing him to other things in any 

manner of agreement, difagreement, or refpecl what- 

foever. 

Sect. XXII. Of Caufe and EffcZl, and other 
Relations. 

98. The ideas of caufe and effeft we get from our 

obfervation of the vicijfltud'e of things, while we per¬ 

ceive fome qualities or fubftances begin to exift, and 

that they receive their exiftence from the due applica¬ 

tion and operation of other things: That which pro¬ 

duces, is the caufe', that which is produced, the effcft. 

Thus fluidity in wax is the effedl of a certain degree 

of heat, which we obferve to be con ftantly produced 

by the application of fuch heat. 

99. We diftinguifh the originals of things into two 

forts. 
xoo. Firft, When the thing is wholly made new, 

fo that no part thereof did ever exift before, as when a 

new particle of matter doth begin to exift which had 

before no being, it is called creation. 
tor. Secondly, When a thing is made up of par¬ 

ticles which did all of them before exift, but the thing 

fo conftituted of pre-exifting particles, which all to¬ 

gether make up fuch a collection of Ample ideas, had 

not any exiftence before ; as this man, thip egg, this 

rofe. Sec.: this, when referred to a fubftance produced 

in the ordinary cotirfe of nature by an internal prin¬ 

ciple, but fet on work by fome external agent, and 

working by infenfible ways which we perceive not, is 

called generation: When the caufe is extrinfical, and 

the effeCt produced by a fenfible reparation, or juxta- 

pofition of difcernible parts, we call it making: and 
fuch are all artificial things. When any fimple idea 

is produced, which was not in that fubjeCt before, we 

call it alteration. 
102. The denomination of things taken from time 
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are for the molt part only relations. Thus when it is identity 

faid that queen Elizabeth lived fixty-nine, and reigned D va"^t 
forty-five years, no more is meant, than that the dn- iV 

ration of her exiftence was equal to fixty-nine, and 

of her government to forty-five annual revolutions of 

the fun. 
103. Toting and old, and other words of time, that 

are thought to ftand for pofitive ideas, are indeed re¬ 

lative ; and intimate a relation to a certain length of 

duration, whereof we have the idea in our minds. 

Thus we call a man young or old, that has lived little 

or much of that time that men ufually attain to. This 

is evident from our application of thefe names to 

other things ; for a man is called young at twenty, 

but a horfe old, &c. The fun and liars we call not 

old at all, becaufe we know not what period God has 

fet to that fort of beings. 

104. There are other ideas that are truly relative, 

which we fignify by names that are thought pojitive 

and abfolvte', fuch as great and little, Jlrong and weak. 

The things thus denominated, are referred to fome 

ftandards, with which we compare them. Thus we 

call an apple great, that is bigger than the ordinary 

fort of thofe we have been ufed to; and a man weak, 

that has not fo much ftrength or power to move as 

men ufually have. 

Sect. XXIII. Of Identity and Diverfity. 

105. Another occafion the mind takes of com¬ 

paring is, the very being of things. When confidering 
a thing as exifting at any certain time or place, and 

comparing it with itfelf as exifting at any other time, 

&c. it forms the ideas of identity and diverfity. When 

we fee any thing in any certain time and place, we 

are fure it is that very thing, and can be no other, 

how like foever it may be in all other refpefts. 

106. We conceiving it to be impoffible that two 

things of the fame kind (hould exift together in the 

fame place, we conclude, that whatever exifts any 

where at the fame time, excludes all of the fame kind, 

and is there itfelf alone. When therefore we demand 
whether any thing be the fame, or no, it refers always 

to fomething that exifted fuch a time, in fuch a place, 

which it was certain at that inftant was the fame with 

itfelf, and no other. 
107. We have ideas of three forts of fubftances: 

I. Of God. 2. Finite intelligences. 3. Bodies. 
Firft, God being eternal, unalterable, and every¬ 

where, concerning his identity there can be no 

doubt. 
Secondly, Finite fpirits having had their deter¬ 

minate time and place of beginning to exift, the 

relation to that time and place will always determine 

to each its identity as long as it exifts. 
Thirdly, The fame will hold of every particle of 

matter to which no addition or fubtradlion is made. 

Thefe three exclude not one another put of the fame 

place, yet each exclude thofe of the fame kind out of 

the fame place. 
108. The identity and diverfity of modes and rela¬ 

tions are determined after the fame manner that fub¬ 

ftances are; only the a£tions of finite beings, as mo¬ 

tion and thought, confiding in fucceffion, they cannot 

exift in different times and places as permanent beings: 

fpr no motion or thought, confidered as at different. 
[ b 2 ] times, 
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Identity times, can be the fame, each part thereof having a dif- 

and ferent beginning of exiftence. 

__log. From whence it is plain, that exiftence itfelf 

is the principiutn individudtionis, which determinates 

a being to a particular time and place incommunicable 
to two beings of the fame kind. Thus, fuppofe an 

atom exifting in a determined time and place ; it is 

evident that, confidered in any inftant, it is the fame 

with itfelf, and will be fo as long as its exiftence 

continues. The fame may be faid of two, or more, 

or any number of particles, whilft they continue 

together. The mafs will be the fame, however jum¬ 

bled: but if one atom be taken away, it is not the 

fame mafs. 

no. In vegetables, the identity depends not on the 

fame mafs, and is not applied to the feme tiling. The 

reafon of this ia, the difference between an animate 

body and mafs of matter; this being only the cohefion 

of particles any-how united: the other, fnch a difpofi- 

tion, an organization of parts, as is fit to receive and 

diftribute nourifhment, fo as to continue and frame 

the wood, bark, leaves, &c. (of an oak, for inftance) 

in which confifb the vegetable life. That therefore 

which has fuch an organization of parts partaking of 

one common life, continues to be the fame plant, 

though that life be communicated to new particles of 

matter, vitally united to the living plant. The cafe 

is not fo much different in brutes, but that any one 
may hence fee what makes an animal, and continues 

it the fame. 

Hi. The identity of the fame man likewife confifts 
in a participation of the fame continued life ia fuc- 

ceeding particles of maRer vitally united to the fame 

organized body. 

112. To underfland identity aright, we mu ft confi- 

der what idea the word it is applied to (lands for; it 

being one thing, to be the fame ftbjlanee, another the 

fame man, and a third the fame perfon. 

113. An animal it a living organized body; and 

the feme animal is the fame continued life communi¬ 

cated to different particles of matter, as they happen 

fucceffively to be united to that organized living 

body; and our notion of man febut of a particular fort 

of animal. 
114. Perfon Hands for an intelligent being, that 

reafons and refleAs, and can confider itfelf the fame 

thing in different times and places ; which it doth by 

that confcioufnefs that is infeparable from thinking. By 

this every one is to himfelf what he callsfelf, without 
confidering whether that felf be continued in the fame 

or divers fubftances. In this confifts perfonal identity, 

or the famenefs of a rational being ; and fo far as this 
confcioufnefs extends backward to any paft aAion or 

thought, fo far reaches the identity of that perfon. It 

is the feme felf now it was then : and it is by the fame 

felf, with this prefent one that now refleAs on it, that 

that aAion was done. 
115. Self is that confcious thinking thing, what¬ 

ever fubflance it matters not, which is confcious of 
pleafure or pain, capable of happinefs or mifery ; and 

fo is concerned for itfelf as far as that confcioufnefs ex¬ 

tends. That with which the confcioufnefs of this pre¬ 

fent thinking thing can join itfelf, makes the fame 

perfon, and is one felf with it; and fo attributes to it¬ 

felf and owns all the adlions of that thing as its own, 
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as far as that confcioufnefs reaches. Various 

116. This perfonal identity is the objedf of reward Radons- 

and punifhment, being that by which every one is con¬ 

cerned for himfelf. If the confcioufnefs went along 

with the little finger, when that was cut off, it would 

be the fame felf that was juft before concerned for the 

whole body. 

117. If the fame Socrates, waking and fleeping, did 

not partake of the fame confcioufnefs, they would not 

be the fame perfon. Socrates waking, could not be in 

juftice accountable for what Socrates fleeping did, no 

more than one twin for what his brother twin did be- 

catife their outfides were fo like that they could not be 

diftinguifhed. 
118. But fuppofe I wholly lofe the memory of feme 

parts of life, beyond a poffibility of retrieving them, 

fo that I (hall neverbe confcious of them again : am I 

not the fame perfon that did thofe adlions, though I 

have now forgot them l I anfwer, that we mu ft here 

take notice what the word I is applied to, which in 

this cafe is the man only : and the feme man being 

prefumed to be the fame perfon, I is eafily here fup- 

pofed to ftand alfo for the fame perfon. But if it be 

poftible for the feme man to have diftinA incommuni¬ 

cable confcioufnefs at different times, it is paft doubt 

the fame man would, at different times, make dif¬ 

ferent perfons. Which we fee is the fenfe of man¬ 

kind In the folemneft declaration of their opinions, 

human law’s not pimiftiing the mad man for the fo- 

ber man’s aAions, nor the fober man for what the 
mad man did; thereby making them two perfons. 

Thus we fay in Rnglifo, fuch a one// not himfelf or 

is hejides himfelf} in which phrafe, it is infinuattd, that 

felf is changed, and the felf fame perfon is no longer in 

that man. 

119. But is not a man drunk or fober the fame per¬ 

fon ? Why elfe is he punifhed for the fame fed he 

eommit3 when drunk, tho’ he be never afterwards con¬ 

fcious of it ? Juft as much the fame perfon as a man that 

walks and does other things in his fleep is the fame per*, 
fon, and is asanfwerablefor. any mifchief he fhall doin it. 

Human laws punifh both with a juftice fnitable to their 

way of knowledge : becaufe in thefe cafes they cannot 

diftinguifh certainly what is real and what is counter¬ 

feit. And fo the ignorance in drunkennefs or fleep, 

is not admitted as a plea : for tho’ punifhment be an¬ 

nexed to perfonality, and perfonality to confcioufnefs;, 

and the drunkard, perhaps, is not confcious of what 

he did; yet human Judicatures juftly punifh him, be- 

canfe the faA is proved againfl him, but want of con* 

feioufnefs cannot be proved for him. 

120. To conclude: whatever fubftance begins to 
exift, it,muft during its exiftence be the fame. What¬ 

ever compgfitions of fubftances begin to exift, during 

the union of thofe fubftances, the concrete maft be the 

fame. Whatfoever mode begins to exift, during its 

exiftence it is the fame. And fo if the compofition be 

of diftinA fubftances, and different modes, the fame 

rule holds. 

Sect. XXIV. Of other Relations.■ 

121. All Ample ideas, wherein are parts or de¬ 

grees, afford an occafson of comparing the fulJeAs 

wherein they are to one another, in refpeA of thofe 

fimple ideas : As whiter, fweeter, more, lefs, &c. 
Thefe 
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Various Thefe depending on the equality and excefs of the 

Relations. fame fimple ideas, in feveral fubjeCts, may be called 

proportional relations. 
122. Another occafion of comparing things is ta¬ 

ken from the, eircumftances of their origin; as fa¬ 

ther, fan, brother, &c. Thefe may be called natural 

relations. 
123. Sometimes the foundation of confidering 

things, is fome act whereby any one comes by a mo¬ 

ral right, power, or obligation to do fomething: Such 

are general, captain, burgher. Thefe are injlituted and 

voluntary relations ; and may be diflinguilhed from the 

natural, in that they are alterable and feparable from 

the perfons to whom they fometimes belonged, tho* 

neither of the fubftances fo related be deftroyed. But 

natural relations are not alterable, but are as lading as 

their fnbjedls. 

124. Another relation is the conformity or disa¬ 

greement of mens voluntary aCtions to a rule to which 

they are referred, and by which they are judged of: 

thefe may be called moral relations. It is this confor¬ 

mity or difagreement of our aCtions to fome law 

{whereby good or evil is drawn on us from the will 

and power of the law-maker, and is what we call re¬ 

ward orpunifhment) that renders our aCtions morally 

good or evil. 

125. Of thefe moral rules or laws there feem to 
be three forts, with their different enforcements: 

firft, The divine law; fecondly, Civil law; thirdly, 

The law of opinion or reputation. By their relation to 

the firft, our aCtions are either Jins ox duties \ to the 

fecond, criminal or innocent; to the third, virtues or 

vices. 
126. Firft, The divine law is- that law which 

God has fet to the aCtions of men, whether promul¬ 

gated to them by the light of nature or the voice of 

revelation. 
J27. That God has given a law to mankind, feems 

undeniable, fince he has, firft, A right to do it ; we 

are his creatures. Secondly, Gooduefs and wifdom, 

to direCi our aCtions to what is beft. Thirdly, Power 

to enforce it by reward and punifhment, of infinite 

weight and duration; This is the only true tonch- 

ftone of moral reCtitude, and by which men judge of 

the mod confiderable moral good or evil of their ac¬ 

tions; that is, whether, as duties or fins, they are like 

to procure to them happinefs or mifery from the hands 

©f the Almighty. 

ti8. Secondly, The civil law is the rule fet by the 

commonwealth to the aCtions of tliofe that belong to 

it. This law nobody overlooks; the rewards and 

punifliments being ready at hand to enforce it, extend¬ 

ing to the protecting or taking away of the life, li¬ 

berty, and eftate, of tliofe who obferve or difobey it. 

129. Thirdly, The law of opinion or reputation; 

Virtue and vice are names fuppofed every where to 

ftand for aCtions in their own nature right and wrong. 

As far as they are really fo applied, they fo far are 

coincident with the divine law. But it is vilible that 

thefe names, in the particular inftances of their appli¬ 

cation, through the feveral nations and focieties of 

meu, are conftantly attributed only to fuch aCtions as 

in each country and fociety are in reputation or dif- 

eredit. So that the meafure of what is every where 

called and eftecmed virtue and vice, is the approbation 
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or diflike, praife or blame, which by a tacit confent Various 
eftablifhes itfelf in the focieties and tribes of men in the Relath)l,s-‘ 

world; whereby feveral aCtions come to find credit ” 

or difgrace amongft them, according to thejndgment, 
maxims, or fafhions of the place. 

130. That this is fo, appears hence : That tho’ that 

palfes for virtue in one place which is elfewhere ac¬ 

counted vice, yet every where virtue and praife, vice 

and blame, go together. Virtue is every where that 

which is thought praife-worthy ; and nothing elfe but 

that which has the allowance of public efteem, is called 

virtue. Thefe have foelofe an alliance, that they are 

often called by the fame namtf„ 

131. It is true, virtue and vice do, in a great mea¬ 

fure, every where correfpond with the unchangeable 

rule of right and wrong, which the laws of God have 

eftablifhed; becaufe the obfervation of thefe laws vi- 

fibly fecures and advances the general good of man¬ 

kind, and the negleCt of them breeds mifohief and con-- 

fufion r and therefore men, without renouncing all fenfe 

and reafon, and their own interest, could not general¬ 

ly miftake in placing their commendation and blame 

on that fide that deferved it not. 

132. They who think commendation and difgrace 

not fufficient motives to engage men to accommodate 

themfelves to the opinions and rules of thofe with whom- 
they converfe, feem little flcilled in the liiftory of man¬ 

kind ; the greateft part whereof govern themfelves 

by this law of fafbion. 

133. The penalties that attend the breach of God's 

laws are feldom ferioufly refleded on; and thofe that do 

refled on them entertain thoughts of future reconci¬ 

liation ; and for the punifhment dne from the laws of 

the commonwealth, men flatter themfelves with the 

hopes of impunity: but no man efcapes cenfure and 

diflike, who offends againft fafhion ; nor is there one 

of ten thoufand ftiff and infenfible enough to bear lip 

under the conftant diflike and condemnation of his 

own club. 

134. Morality- theftus nothing but a relation to thefe 

laws or rules : and thefe rules being nothing elfe but a 

collection of feveral fimple ideas, the conformity there¬ 

to is but fo ordering the adlion that the fimple ideas- 

belonging to it may correfpond to thofe which the law 

requires. By which we fee, how moral beings and' 

notions are founded on and terminated in the fimple 

ideas of fenfation and reflexion. For example ; let us 

confider the complex idea fignified by the word mur- 

der. Firft, from reflection, we have the ideas of will¬ 

ing, confidering, purpofmg, malice, &c. alfo of life,- 

perception, and felf motion. Secondly,; from fenfation,, 

we have the ideas of man, and of fome aCtion whereby 

we put an end to that perception and motion in the 

man : all which fimple ideasare comprehended in the- 

word murder. 
135. This collection of fimple ideasbeing found to* 

agree or difagree with the efteem of the country I have 

been bred in, and to be held worthy of praife or 

blame, I call the aftion virtuous or vicious. If I have 
the will of a fupreme invifible Law-maker for my riile 

then as I fuppofe the aCtion commanded or forbidden1 

by God, I call it good ox evil,fin or duty : if I-compare 

it with the civil law of my country, I call it lawfuF 

or unlawful, a crime or no crime. 

136. Moral aCtions may be confidered two ways 

Firft, 
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Real and Firft, As they are in themfelves a collection of 

^Tdeas^ timP'e ‘deas ; in which fenfe they are pofitive abfolute 
' ideas. 

Secondly, As good, or bad, or indifferent: in this 
re,fpe£t they are relative, it being their conformity or 

difagreement with fome rule that makes them fo. 

We ought carefully to diftinguilh between the pofitive 

idea of the aCtion, and the reference it has to a rule -, 
both which are commonly comprehended under one 

name, which often occasions confufion, and mifleads 

the judgment. 

137. Thus the taking from another what is his, 

without his confent, is properly calledJlealing: but 

that name being commonly underftood to fignify alfo 

the moral pravity of the aCtion, men are apt to con¬ 

demn whatever they hear called Jlealing as an ill aftion 

difagreeing with the rule of right. And yet the pri¬ 

vate taking away his fword from a madman, to prevent 

his doing mifchief, though it be properly denominated 

Jlealing, as the name of fuch a mixed mode; yet, when 

compared to the law of God, it is no fin or tranfgref- 

fion, tho’ the name Jlealing ordinarily carries fuch an 

intimation with it. 

Sect. XXV. Of Real and Fantajlical Ideas. 

138. Our ideas, in reference to things from whence 
they are taken, or which they may be fuppofed tore- 

prefent, come under a threefold diftinCtion; and are, 

firft, either real or fantajlical; fecondly, adequate ox 

inadequate ; thirdly, true or falfe. 

139. Real ideas, are fuch as have a foundation in 

nature, fuch as have a conformity with the real being 

and exiftence of things, or with their archetypes. 

140. Fantajlical are fuch as have no foundation in 

nature, nor any conformity with that reality of being 

to which they are referred as to their archetypes. By 

examining the feveral forts of ideas we fhall find, 

that, firft, our Jimple ideas are ail real; not that they 

are images or reprefentations of what does exift, but 

as they are the certain effe&s of powers in things 

without us, ordained by our Maker to produce in us 

fuch fenfations ; they are real ideas in us, whereby we 

diftinguifh the qualities that are really in things them¬ 

felves. 

141. Their reality lies in the Heady correfpondence 

they have with the diftinft conftitutions of real beings. 

But whether they anfwer to thofe conftitutions as to 

caufes or patterns, it matters not; it fuffices that they 
are conftantly produced by them. 

142. Complex ideas, being arbitrary combinations 

of Jimple ideas put together, and united under one ge¬ 

neral name, in forming of which the mind ufes its li¬ 

berty, we muft inquire which of thefe are real, and 

which imaginary combinations. 

143. Firft, Mixed modes and relations having no 

other reality than what they have in the minds of men, 

nothing elfe is required to make them real, but a pofii- 

bility of exifting conformable to them. Thefe ideas 

being themfelves archetypes, cannot differ from their 
archetypes, and fo cannot be chimerical; unlefs any 

one will jumble together in them inconfiftent ideas. 
Thofe indeed that have names afiigned them in any 

language, muft have a conformity to the ordinary fig- 

nification of the name that is given them, that they 

may not be thought fantaflical. 

144. Secondly, Uur complex ideas ot iubitances Of Ideas 

being made, in reference to things exifting without ?de^uate 0F 

us, whofe reprefentations they are thought, are no far->na equa f* 

ther real than as they are fuch combinations of 

Jimple ideas as are really united, and co-exift in things 

without us: thofe are fantaftical which are made up 

of feveral ideas that never were found united, as Cen¬ 

taur, &c. 

Sect. XXVI. Of Ideas Adequate or Inadequate. 

145. Real ideas are either adequate or inadequate. 

Firft, adequate; which perfectly reprefents thofe ar¬ 

chetypes which the mind fuppofes them taken from, 

and which it makes them to ftand for. Secondly, In¬ 

adequate; which are fuch as do but partially or in¬ 

completely reprefent thofe archetypes to which they 
are referred. Whence it appears, 

146. Firft, That all our Jimple ideas are adequate ; 

for theybeing but the effeCts of certain powers in things 

fitted and ordained by God to produce fuch fenfations 

in us, they cannot but be correfpondent and adequate 

to fuch powers, and we are fure they agree to the rea¬ 

lity of things. 

147. Secondly, Our complex ideas of modes being 

voluntary collections of Jimple ideas, which the mind 

puts together without reference to any real archetypes, 

cannot but be adequate ideas. They are referred to no 

other pattern, nor made by any original, but the good¬ 

liking and will of him that makes the combination. If 

indeed one would conform his ideas to thofe which are 

formed by another perfon, they may be wrong or in¬ 

adequate, becaufe they agree not to that which the 

mind defigns to be their archetype and pattern 5 in 

which refpeCt only any ideas of modes can be wrong, 

imperfeft, or inadequate. 

148. Thirdly, Our ideas of fubjlances have in the 

mind a double reference: Firft, They are fometimes 

referred to a fuppofed real effence, of each fpecies of 

things; fecondly, They are defigned for reprefenta¬ 

tions in the mind, of things that do exift, by ideas dif- 

coverable in them: in both which refpeCts they are 

inadequate. 

149. Firft, If the names of fubftances ftand for 

things, as fuppofed to have certain real effences, 

whereby they are of this or that fpecies, of which 

real effences men are wholly ignorant; it follows, that 

the ideas they have in their minds, being referred to 

real effences as archetypes which are unknown, they 

muft be fo far from being adequate, that they cannot 

be fuppofed to be any reprefentation of them at all. 

Our complex ideas of fubftances are nothing but certain 

collections of Ample ideas that have been obferved or 

fuppofed conftantly to exift together. But fuch a com¬ 

plex idea cannot be the real effence of any fubftance: 

for then the properties we difeover in it would be dedu- 

cible from it, and their neceffary connection with it be 

known ; as all the properties of a triangle depend on 

and are deducible from the complex idea of three lines 

including a fpace : but it is certain, that in our com¬ 

plex ideas of fubftances are not contained fuch ideas on 

which all other qualities that are to be found in them 
depend. 

150. Secondly, Thofe that take their ideas of fub¬ 

ftances from their fenfible qualities, cannot form ade¬ 

quate ideas of them; becaufe their qualities and 
powers 
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True and powers are fo various, that no man’s complex idea can 

Falle Ideas. conta;u them all. Moft of our fimple ideas, where¬ 

of our complex ones of fubftances do confift, are pow¬ 

ers, which being relations to other fubftances, we can¬ 

not be fure we know all the powers, till we have tried 

what changes they are fitted to give and receive from 

other fubftances in their feveral ways of application ; 

which being not poffible to be tried upon one body, 

much lefs upon all, it is impoffible we ftiould have ade¬ 

quate ideas of any fubftance made of a colle&ion of all 

its properties. 

Sect. XXVII. Of True and Falfe Ideas. 

151. Truth and falfehood, in propriety of fpeech, 

belong only to propofitions; and when ideas are termed 

true or falfe, there is fome fecret or tacit propolition 

. which is the foundation of that denomination. Onr ideas 

being nothing but appearances or perceptions in the 

mind, can, in ftri&nefs of fpeech, no more be faid to 

be true or falfe than Angle names of things can be faid 

to be true or falfe. The idea of Centaur lia3 no more 

falfehood in it when it appears in our minds, than the 

name Centaur when it is pronounced or writ on paper. 

For truth or falfehood lying always in fome affirma¬ 

tion or negation, onr ideas are not capable, any of 

them, of being falfe, tiH the mind paffes fome judge¬ 

ment on them, that is, affirms or denies fomething of 

them. In a metaphyficalfenfe they may be faid to be 
true, that is, to be really fuch as they exift; tho’ in 

things called true, even in that fenfe, there is perhaps 

a fecret reference to our ideas, looked upon as the 

ftanda/ds of that truth ; which amounts to a mental 

proportion.' 

152. When the mind refers any of its ideas to any 

thing extraneous to it, they are then capable of being 

true or falfe : becaufe in fuch a reference, the mind 

makes a tr.-it fuppofition of their conformity to that 

thing ; which fuppofition, as it is true or falfe, fo the 

ideas themfelves come to be denominated. This hap¬ 

pens in thefe cafes: 

1 ft, When the mind fuppofes its idea conformable 

to that in other mens minds called by the fame name, 

fuch as that of juftice, virtue, &c. 

2dly, When the mind fuppofes any idea conform¬ 

able to fome real exiftence. Thus, that of Man is 

true, that of Centaur falfe ; the one having a confor¬ 

mity to what has really exifted, the other not. 

3dly, When the mind refers any of its ideas to that 

real conftitution and effence of any thing whereon all 

its properties depend : and thus the greateft part, if 

not all our ideas of fubftances are falfe. 
153. As to the firft, when we judge of our ideas by 

their conformity to thofe of other men, they may be 

any of them falfe : but Ample ideas are lead liable to 

be fo miftakeo. We feldom miftake green for blue, or 

bitter for fweet; much lefs do we confound the names 

belonging to different fenfes, and call a colour by the 

name of a tajle. Complex ideas are much more liable 

to falfehood in this particular; and thofe of mixed 

modes more than fubftances: becaufe, in fubftances, 

their fenfible qualities ferve, for the moft part, to di- 

ftinguiffi them clearly ; but in mixed modes we are 

more uncertain, and we may call that juftice which 

ought to be called by another name. The reafon of 

this is, that the abftrafl; ideas of mixed modes being 
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mens voluntary combination of fuch a precife collet:- True and 

tion of Ample ideas, we have nothing elfe to refer our Fa^e idea5‘ 
ideas of mixed modes or ftandards to, but the ideas of 

thofe who are thought to ufe names in their proper 

fignifications; and fo as our ideas conform or differ 
from them, they pafs for true or falfe. 

154. As to the fecond. When we refer our ideas to 

the real exiftence of things, none can be termed falfe 

but our complex ideas of fubftances: for our Ample 

ideas being nothing but perceptions in us anfwerable 

to certain powers in external obje&s, their truth con- 

Afts in nothing but fuch appearances as are produced 

in us fuitable to thofe powers: neither do they become 

liable to the imputation of falfehood, whether we 

judge thefe ideas to be in the things themfelves, or no: 

for God having fet them as marks of diftinguilhing 

things, that we may be able to difeern one thing from 

another, and thereby choofe them as we have occafion, 

it alters not the nature of our Ample ideas, whether we 

think the idea of Hue (for inftance) to be in the violet 

itfelf, or in the mind only: and it is equally from that 

appearance to be denominated blue, whether it be that 

real colour, or only a peculiar texture in it, thatcaufes 

in us that idea; fince the name blue notes properly no¬ 

thing but that mark of diftin&ion that is in a violet, 

difcernible only by our eyes, whatever it confifts in. 

155. Neither would our Ample ideas be falfe, if by 

the different ftru&ure of onr organs it were fo ordered 

that the fame objeft ffiould produce in feveral mens 

minds different ideas: for this could never be known, 

Ance obje&s would operate conftautly after the fame 

manner. It is moft probable, neverthelefs, that the 

ideas produced by the fame obje&s in different mens 

minds are very near and undifcernibly like. Names 

of Ample ideas may be misapplied; as a man, ignorant 

in the EngliJh tongue, may call purple, fearlet: but 

this makes no falfehood in the idea. 

156. Complex ideas of modes cannot be falfe, in re¬ 

ference to the effence of any thing really exifting; be¬ 

caufe they have no reference to any pattern exifting, 

or made by nature. 

157. Our complex ideas of fubftances, being all re¬ 

ferred to patterns in things themfelves, may be falfe. 

They are fo, \Jl, When looked upon as reprefentations 

of the unknown effences of things: zdly, When they 

put together Ample ideas which in the real exiftence of 

things have no union; as in Centaur. $dly, When 

from any colle&ion of fimple ideastthat do npt always 

exift together, there is feparated, by a direft negation, 

anyone Ample idea which is conftantlyjoined with 

them. Thus, if from extenfion, folidity, fixednefs, 

malleablenefs, fufibility, &c. we remove the colour 

obferved in gold: if this idea be only left out of the 

complex one of gold, it is to be looked on as an ina¬ 

dequate and imperfeA, rather than a falfe one; fince 

though it contains not all the fimple ideas that are uni¬ 

ted in nature, yet it puts none together but what da 

really exift together. 

158. Upon the whole, our ideas, as they are confi- 

dered by the mind, either in reference to the proper 

fignification of their names, or in reference to the rea¬ 

lity of things, may more properly be called right or 

*wrong ideas, according as they agree or difagree to 

thofe patterns to which they are referred. The ideas: 

that are in mens minds, Amply coq^dered, cannot be 
wrong 
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Allocution wrong, unlefs comp'ex ideas, wherein inconfiftent parts 

of Ideas. afe jumbled together. All other ideas are in them- 

' ftlves right, and the knowledge about them right and 

true knowledge. But when we come to refer them to 

any patterns, or archetypes, then they are capable of 

being wrong, as far as they difagree with fuch arche¬ 

types. 

Sect. XXVIII. Of the Affectation of Ideas. 

159. Some of our ideas have a natural correfpon- 

dence and connexion one with another: it is the of¬ 

fice and excellency of our reafon to trace thefe, and 

hold them together in that union and correfpondence 

v'hich is founded in their peculiar beings. Befides 

this, there is another conneftion of ideas wholly owing 

to chance or cuftom: ideas that in themfelves are not 
at all of kin, come to be fo united in fotne mens minds, 

that it is very hard to feparate them; they always keep 

company, and the one no fooner comes into the uri- 

derltanding, but its affociate appears with it; and if 

they are more than two, the whole gang always infe- 

parably ftiew themfelves together. This (trong cont- 

A, bination of ideas, not allied by nature, the mind makes 
in itfelf either voluntarily or by chance : and hence it 

comes in different men to be very different, according 

to their different inclinations, educations, interejls, &c. 

Cuftom fettles habits of thinking in the underllandingj 

as well as of determining in the will, and of motions 

in the body; all which feem to be but trains of mo¬ 

tion in the animal-fpirits, which, once feta-going, con¬ 

tinue on in the fame fteps they have been ufed to; 
which by often treading are worn into a fmooth path, 

and the motion in it becomes eafy, and, as it were, 
natural. As far as we can comprehend thinking, thus 

ideas feem to be produced in our minds; or if they 

are not, this may ferve to explain their following one 

another in an habitual train, when once they are put 

into that traft, as well as it does to explainfuch mo¬ 

tions of the body. 

160. This connexion in our minds of ideas, in them¬ 
felves loofe and independent one of another, is of fo 

great force to fet us awry in our aftions, as well mo¬ 

ral as natural, pafiions, reafonings, and notions them¬ 

felves, that perhaps there is not any one thing that de- 

ferves more to be looked after. Thus the ideas of gob¬ 

lins and fprights have really no more to do with dark- 

refs than light; yet let but a foolifli maid inculcate thefe 

often on the mind of a child, and raife them there to¬ 

gether, poflibly he (hall never be able to feparate them 

again fo long as he lives, but darknefs Ihall ever after¬ 

wards bring with it thofe frightful ideas. A man has 

fuffered pain or ficknefs in any place; he faw his friend 

die in fuch a room; though thefe have in nature no¬ 

thing to do one with another, yet when the ideaoi the 

place occurs to his mind, it brings that of the pain and 

difpleafure with it; he confounds him in his mind, and 

can as little bear the one as the other. 

161. Intellettualhabits and defefts this way contrac¬ 

ted, are not lefs frequent and powerful, though lefs 

obferved. Let the ideas of being and matter be ftrong- 

ly joined either by education or much thought, whilft 

thefe are (till combined in the mind, what notions, 

what reafonings will there be about feparate fpirits? 

Let cuftom from the very childhood have joined figure 

and Ihape to the idea of God, aud what abfurdities 
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will that mind be liable to about the Deity? Let the Knowledge 

idea of infalliblity be joined to any perfon, and thefe In geBeral- 

two conft3ntly together poffefs the mind; and then one 

body in two places at once (hall be fwallowed for a 

certain truth, whenever that imagined infallible per¬ 

fon dictates, and demands affent without inquiry. 

162. Some fuch wrong combinations of ideas will be 

found to eftablifti the irreconcileable oppofition be¬ 
tween different fefts of philofophy and religion : for 

we cannot imagine every one of their followers to im- 

pofe wilfully on himfelf, ard knowingly refufe truth 

offered by plain reafon. Intereft, though it does a 

great deal in the cafe, yet cannot be thought to work 

whole focieties of men to fo univerfal a perverfenefs, 

as that every one of them fhould knowingly maintain 

falfehood; fome at lead muft be allowed to do what 

all pretend to, i. e. to pmfue truth fincerely. That 

therefore which captivates their reafons, and leads men 

of fincerity blindfold from common fenfe, will, when 

examined, be found to be what we are fpeaking of: 

fome independent ideas are by education, cuftom, and 

the conftant din of their party, fo coupled in their 

minds, that they always appear there together; and 

they can no more feparate them in their thoughts, than 

if they were but one idea’, and they operate as if they 

were fo. This gives fenfe to jargon, demonftration to 

abfurdities, and confiftency to nonfenfe, and is the foun¬ 

dation of the greateft errors in the world. The con- 

fufion of two different ideas, which a enftomary con¬ 

nection of them in their minds hath to them in effeft 

made but one, cannot but fill mens heads with falfe 
views, and their reafonings with falfe confequences. 

Sect. XXIX. Of Knowledge in general. 

163. Since the mind, in all its thoughts and rea¬ 

fonings, has no other immediate objeft but its own 

ideas, which alone it does or can conterr,plate, it is 

evident that our knowledge is only converfant about 

them. Knowledge then feems to be nothing but the 

perception of the connexion and agreement, or dif- 

agreement and repugnancy of any of our ideas: where 

this perception is, there is knowledge; and where it is 

not, there, though we fancy, guefs, or believe, yet we 

always come Ihort of knowledge. When we know that 

white is not black, what do we but perceive that thefe 

two ideas do not agree? Or that the three angles of a 

triangle, art equal to two right ones; what do we more 

but perceive that equality to two right ones does ne- 

ceffarily agree to and is infeparable from the three 

angles of a triangle ? But to underftand a little more 

diftinftly wherein this agreement or difagreement con- 

fifts, we may reduce it all to thefe four forts: iff, Iden¬ 

tity or diverfity; 2dly, Relation; 3dly, Co-exijlence; 

4thly, Real exijlence. 
164. I. Identity or diverfity. It is the firft aft of 

the mind to perceive its ideas ; and, fo far as it per¬ 
ceives them, to know each what it is, and thereby to 

perceive their difference, that is, the one not to be the 

other: by this the mind clearly perceives each idea to 

agree with itfelf, and to be what it is; and all diitinft 

ideas to difagree. This it does without any pains or 

deduftion, by its natural power of perception and di- 

ftinftion. This is what men of art have reduced to 

thofe general rules, viz. What is, is; and, It is inf 

pojfible for the fame thing to be and not to be. But no 

maxim 

metaphysics; 
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Knowledge, maxim can make a man know it clearer, that round is 

not fquare, than the bare perception of thofe two ideas, 

which the mind at firft fight perceives to difagree. 

165. II. The next fort of agreement or disagree¬ 

ment the mind perceives in any of its ideas may be 

called relative, and is nothing but the perception of 

the relation between any two ideas of what kind fo- 

cver; that is, their agreement or difagreement one with 

another in Several ways the mind takes of comparing 

them. 
166. III. The third fort of agreement or difagree¬ 

ment to be found in our ideas, is, coexiflence ox nen ex¬ 

igence in the fame fubjedt; and this belongs particu¬ 

larly to fubftances. Thus when we pronounce con¬ 

cerning gold, that it is fixed; it amounts to no more but 

this, that fixednefs, or a power to remain in the fire 

unconfumed, is an idea that always accompanies that 

particular fort of yellownefs, weight, fnjibility, &c. 

which make our complex idea Signified by the word 

gold. 
167. IV. The fourth fort is that of a&ual and real 

exiftence agreeing to any idea. Within thefe four forts 

of agreement or difagreement, i3 contained ajl the 

knowledge we have, or are capable of. For all that we 

know or can affirm concerning any idea, is, That it is, 

or is not, the fame with fome other; as, that blue is 

not yellow: That it does, or does not, coexift with ano¬ 

ther in the fame fubjeS; as, that iron is fufceptible of 

magnetical imprejjions: That it has that or this rela¬ 
tion to fome other ideas; as, that two triangles, upon 

equal bafes upon two parallels, are equal: or, That it 
has a real exiftence withont the mind; as, that God is. 

168. There are feveral ways wherein the mind is 

poffeffed of truth, each of which is called knowledge. 

Fir/i, There is aftual knowledge, when the mind has a 

prefent view of the agreement or difagreement of any 
of its ideas, or of the relation they have one with ano¬ 

ther. Secondly, A man is faid to know any proposi¬ 

tion, when having once evidently perceived the agree¬ 

ment or difagreement of the ideas whereof it confifts, 

and fo lodged it in his memory, that whenever it comes 

to be reflefted on again, the mind affents to it without 

doubt or hefitation, and is certain of the truth of it. 

And this may be called habitual knowledge. And thus 

a man may be faid to know all thofe truths which are 

lodged in his memory by a foregoing, clear, and full 

perception. 

169. Of habitual knowledge there are two forts: the 

one is of fuch truths laid up in the memory, as when¬ 

ever they occur to the mind, it a&ually perceives the 

relation that is between thofe ideas. And this is in all 

thofe truths, where the ideas themfelves, by an imme¬ 

diate view, difcover their agreement or difagreement 

one with another. The other is of fuch truths, where¬ 

of the mind having been convinced, it retains the me¬ 

mory of the convidion, without the proofs. Thus a 

man that remembers certainly, that he once perceived 

the demonftration, that the three angles of a triangle 

are equal to two right ones, knows it to be true, when 

that demonftration is gone out of his mind, and poffibly 

cannot be recollefted: but he knows ft in a different 

way from what he did before, namely, not by the in¬ 

tervention of thofe intermediate ideas, whereby the a- 

greement or difagreement of thofe in the propofition 

was at firft perceived, but by remembering, i. e. know¬ 

ing that he was once certain of the truth of this pro- Degrees of 

pofition, that the three angles of a triangle are equal Knowledge, 

to two right ones. The immutability of the fame re¬ 

lations between the fame immutable things, is now the 

idea that fhews him, that if the three angles of a tri¬ 

angle were once equal to two right ones, they will al¬ 

ways be fo. And hence he comes to be certain, that 

what was once true, is always true ; what ideas once 

agreed, will always agree; and confequently, what he 

once knew to be true, he will always know to be true, 

as long as he can remember that he once knew it. 

Sect. XXX. Of the Degrees of our Knowledge. 

170. All our knowledge confiding in the view the 

mind has of its own ideas, which is the utmoft light 

and greateft certainty we are capable of, the different 

clearnefs of our knowledge feems to lie in the different 

way of perception the mind has of the agreement or 

difagreement of any of its ideas. 

171. When the mind perceives this agreement or 

difagreement of two ideas immediately by themfelves, 

without the intervention of any other, we may call it 

intuitive knowledge', in which cafes the mind perceives 

truth, as the eye does light, only by being dire&ed 

towards it. Thus the mind perceives, that white is 

not black ; that three are more than two, and equal to 

one and two. This part of knowledge is irrefiftible, 
and, like the bright funfhine, forces itfelf immedi¬ 

ately to be perceived as foon as ever the mind turns its 

view that way. It is on this intuition that depends all 

the certainty and evidence of our other knowledge; 

which certainty every one finds to be fo great, that he 

cannot imagine, and therefore not require a greater. 

172. The next, degree of knowledge is, where the 

mind perceives not this agreement or difagreement im¬ 

mediately, or by the juxta-pojition, as it were, of the 

ideas, becaufe thofe ideas concerning whofe agreement 

or difagreement the inquiry is made, cannot by the 

mind be fo put together as to fhew it. In this cafe the 

mind is fond to difcover the agreement or difagreement 

which it fearches, by the intervention of other ideas: 

And this is that which we call reafoning. And thus, 

if we would know the agreement or difagreement in 

bignefs between the three angles of a triangle and two 

right angles, we cannot by an immediate view and 

comparing them do it; becaufe the three angles of a 

triangle cannot be brought at once, and be compared 

with any other one or two angles. And fo of this 

the mind has no immediate or intuitive knowledge. 

But we muft find out fome other angles to which the 
three angles of a triangle have equality ; and finding 

thofe equal to two right ones, we come to know the 

equality of thefe three angles to two right ones. 

Thefe intervening ideas which ferve to (hew the agree¬ 

ment of any two others, are called proofs ; and where 

the agreement or difagreement is by this means plain¬ 

ly and clearly perceived, it is called demon/}ration. 

A quicknefs in the mind to find thofe proofs, and to 

apply them right, is that which is called fagacity. 

173. This knowledge, though it be certain, is not 

fo clear and evident as intuitive knowledge. It re¬ 
quires pains and attention, and fteady application of 

mind, to difcover the agreement or difagreement of 

the ideas it confiders; and there muft be a progrefiion 

by fteps and degrees before the mind can in this way 
|V] arrive 
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Degrees of arrive^at certainty. Before demonftration there was a 
Knowledge. which, in intuitive knowledge, cannot happen 

to the mind that has its faculty of perception left to a 

degree capable of diftind ideas, no more than it can 

be a doubt to the eye (that can diftin&ly fee •white 

and black) whether this ink and paper be all of a co¬ 

lour. 
174. Now, in every ftep that reafon makes in de- 

nonflrative knowledge there is an intuitive knowledge 

' of that agreement or difagreement it feeks with the 

next immediate idea-, which it ufes as a proof :■ for if 

it were not fo, that yet would^ need a proof; fince 

without the perception of fuch agreement or difagree¬ 

ment, there is no knowledge produced. By which it 

is evident, that every ftep in reafoning that produces 

knowledge has intuitive certainty -, but when the mind 

perceives, there is no more required but to remember 

it, to make the agreement or difagreement of the ideas 

concerning which we inquire vifible and certain. This 

intuitive perception of the agreement or difagreement 

of the intermediate ideas in each ftep and progreffion 

of the demonftration,. muft alfo be exa&ly carried in 

the mind ; and a man muft be fure that no part is left 

out; which becaufe in long deductions the memory 
cannot eafily retain, this knowledge becomes more im- 

perfeCt than intuitive, and men often embrace falfe- 

hoods for demonftrations. 

175. It has been generally taken for granted, that 

mathematics alone are capable of demonftrative cer¬ 

tainty. But to have fuch an agreement or difagree¬ 

ment as may be intuitively perceived, being not the 

privilege of the ideas of number, extenfion, and figure 

alone, it maypofliblybe the want of due method and ap¬ 
plication in us, and not of fufficient evidence in-things, 

that demonftration has been thought to have fo little 

to do in other parts of knowledge: For in whatever 

ideas the mind can perceive the agreement or difagree¬ 

ment immediately, there it is capable of intuitive know¬ 

ledge : And where it can perceive the agreement or 

difagreement of any two ideas by an intuitive percep¬ 

tion of the agreement or difagreement they have with 

any intermediate ideas, there the mind is capable of 

demonftration which is not limited to the ideas of fi¬ 

gure, number, extenfion, or their modes. The rea¬ 

fon why it has been generally fuppofed to belong to 

them only, is becaufe in comparing their equality or 

excefs the modes of numbers have every the leaft diffe¬ 

rence very clear and perceivable: And in extenfion, 

though every the leaft excefs is not fo perceptible, yet 

the mind has found out ways to difcover the juft equa¬ 

lity of two angles, exlenfions, or figures ; and both, 
that is, numbers and figures, can be fet down by vi¬ 

fible and lading marks. 
176. But in other fimple ideas, whofe modes and 

differences are made and counted by degrees, and not 

quantity, we have not fo nice and accurate a diftinc- 

tion of their differences as to perceive or find ways to 

meafure their juft equality or the leaft differences: for 
thofe other fimple ideas being appearances or fenfations 

produced in us by the fize, figure, motion, &c. of mi¬ 

nute corpufcles fingly infenfible, their different degrees 

alfo depend on the variation of fome or all of thofe 

caufes ; which fince it cannot be obferved by ns in par¬ 
ticles of matter, whereof each is too fubtile to be per¬ 

ceived, it is impoffible for us to have any exa& mea* 

fores of the different degrees of thefe fimple ideas. Extent of 
Thus, forinftance, not knowing what number of par- Knowledge- 

tides, nor what motion of them, , is fit to produce any ” 

precife degree of whitenefs, we cannot demonftrate the 
certain equality of any two degrees of whitenefs, be¬ 

caufe we have no certain ftandard to meafure them by, 

nor means to diftinguiih every the leaft difference ; the 

only help we have being from our fenfes, which in this 
point fail us. 

177. But where the difference is fo great as to pro¬ 

duce in the mind ideas clearly diltinft, there ideas of 

colours, as we fee in different kinds, (blueand red, for 

inftance)j are as capable of demonftration as ideas of 

number and extenfion. What is here faid of colours 
holds true in all fecondary qualities. Thefe two then, 

intuition and demonfiration, are the degrees of our 

knowledge ; whatever comes fhort of one of thefe is 

but faith or opinion, not knowledge, at leaft in all ge¬ 

neral truths. There is indeed another perception of 

the mind employed about the particular exifience of fi¬ 

nite beings without us ; which going beyond probabi¬ 

lity, but not reaching to either of the foregoing de¬ 

grees of certainty, paffes under the name of know- 
ledge. 

178. Nothing can be more certain than that tile 

idea we receive from an external objeft is in our minds : 

This is intuitive knowledge; but Whether we can 

thence certainly infer the exiftence of any thing with¬ 
out us correfponding to that idea, is that whereof fome 

men think there may be a queftion made, becaufe men 

may have fuch an idea in their minds when no fuch 

things exift, no fuch objeA affefts their fenfes. But it 

is evident that we are invincibly corrfcious to ourfelves 
of a different perception, when we look upon the fun 

in the day, and think on it by night; when we adlu- 

ally tafte wormwood or fmell a rofe, or only think on 
that favour or odour. So that we may add to the 

two former forts of knowledge this alfo of the exig¬ 

ence of particular external objedls, by that perception 

and confcioufnefs we have of the aftual entrance of 

ideas from- them, and allow' thefe three degrees of 

knowledge, viz. intuitive, demonfirative, and fenfitive. 

179. Butfince our knowledge is founded on and em¬ 

ployed about our ideas only, will it follbw thence thart< 

it muft be conformable to our ideas and that where 

our ideas are clear and diftinft, obfeure and confafed, 

there our knowledge will be fo too? No. For our know¬ 

ledge confiding in the perception of the agreement 

or difagreement of any two ideas, its clearnefs or oif- 

feurity confifts in the clearnefs- or obfeority of that 

perception, and not in the clearnefs or obfeurity of th‘e 

ideas themfelves. A man (for inftance) that has a 

clear idea of the angles of a triangle, and of equality 

to two right ones, may yet have but an obfeure per¬ 

ception of their agreement; and fo have but a very- 

obfeure knowledge of it. But obfeure and confufed 

idea3 can never produce any clear or diftind know¬ 

ledge ; becaufe, as far as any ideas are obfeure or con- 

fufed, fo far the mind can never perceive dearly whe¬ 
ther they agree or difagree. 

Sect. XXXI. Of the Extent of Human Know¬ 

ledge. 

180. From what has been faid concerning know¬ 

ledge, it follows, Firft, That we can have no know¬ 
ledge 
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Extent of ledge farther than we have ideas. 

Knowledge Secondly, That we have no knowledge farther than 

we can have perception of that agreement or difagree- 

ment of our ideas, either by intuition, demonftration, 

or fenfation. 

Thirdly, We cannot have an intuitive knowledge 

that fhall extend itfelf to all our ideas, and all that we 

would know about them, becaufe we cannot examine 
and perceive all the relations they have one to another 

by juxta-pofition, or an immediate comparifon one 

with another. Thus we cannot intuitively perceive the 

equality of two extenfions, the difference of whofe fi¬ 

gures makes their parts incapable of an exa& imme¬ 

diate application. 

Fourthly, Our rational knowledge cannot reach to 

the whole extent of our ideas; becaufe between two 

different ideas we would examine, we cannot always 

find fuch proofs as we can conneA one to another, 

with an intuitive knowledge in all the parts of the de- 

duAion. 

Fifthly, Senfitive knowledge reaching no farther 

than the exiftence of things aAually prefent to our 

fenfes, is yet much narrower than either of the former. 

Sixthly, From all which it is evident, that the ex¬ 

tent of our knowledge comes not only fhort of the rea¬ 

lity of things, but even of the extent of our own ideas. 

We have the ideas of a fquare, a circle, and equality; 

and yet perhaps fhall never be able to find a circle equal 

to a fquare. 
18»- The affirmations or negations we make con¬ 

cerning the ideas we have, being reduced to the four 

forts above-mentioned, viz. identity, Coexiftence, rela¬ 

tion, and real exiftence, we (hall examine how far our 

knowledge extends in each of thefe. 

182. Firft, As to identity and diverjity, our intuitive 

knowledge is as far extended as our ideas themfelves ; 

and there can be no idea in the min$ which it does not 

prefently, by an intuitive knowledge, perceive to be 

what it is, and to be different from any other. 

183. Secondly, As to the agreement or difagree- 

ment of our ideas in coexiftence : in this our know¬ 

ledge is very fliort; tho* in this confifts the greateft 

and mod material part of our knowledge, concerning 

fubftances. For our ideas of 'fubftances being nothing 
but certain colleftions of ftniple ideas, coexifting in one 

fubjeli, (our idea of fame, for inffance, is a body hot, 

luminous, and moving upward; when we would know 
any thing farther concerning this, or any other fort of 

fubftance, what do we do but inquire what other qua¬ 

lities or powers thefe fubftances have, or have not i 

Which is nothing elfe but to know what other fimple 

ideas do or do not ceexift with thofe that make up that 

complex idea. The reafon of this is, becaufe the fimple 

ideas which make up our complex ideas of fubftances, 

have no vifible neceffary connexion or inconfiftence 

with other fimple ideas whofe coexiftence with them 

we would inform ourfelves about. Thefe ideas be¬ 

ing likewife, for the moft part, fecondary qualities, 

which depend upon the primary qualities of their mi¬ 

nute or infenfible parts, or on fomething yet more re¬ 
mote from our comprehenfion, it is impoffible we 

(hould know which have a neceffary union or incon- 

fiftency one with another, fince we know not the root 

from whence they fpring, or the fize, figure, and tex¬ 

ture of parts on which they depend, and from which 

H Y S I C S, ( 19 ) 
they refult. Extent of 

184. Befides this, there is no difcoverable connec- Knowledge. 

tion between any fecondary quality, and thofe primary ~~ 

qualities that it depends on. We are fo far from 

knowing what figure, fize, or motion produces (for 

(inftance), a yellow colour, or fweet tafte, or a fharp 

found, that we can by no means conceive how anyfize, 

figure, or motion, can poffibly produce in us the idea of 

any colour, tafte, or found, whatfoever; and there is 

no conceivable conn£Aion between the one and the 
other. 

185. Our knowledge therefore of coexiftence reaches 
little farther than experience. Some few, indeed, of 

the primary qualities have a neceffary dependence arid 

vifible connection one with another; as figure necef- 

farily fuppofes extenfion, receiving or communicating 
motion by impulfe fuppofes folidity. But qualities co- 

exiftent in any fubjeA, without this dependence and 

connection, cannot certainty be known to coexift any 

farther than experience by our fenfes informs us. 

Thus, though upon trial we find gold yellow, weighty, 

malleable, fufible, and fixed, yet becaufe none of thefe 

have any evident dependence or neceffary connection 

with the other, we cannot certainly know that where 

any four of thefe are, the fifth will be there alfo, how 
highly probable foever it may bet but the higheft de¬ 

gree of probability amounts not to certainty; with¬ 

out which there can be no true knowledge: for this 

coexiftence can be no further known, than it is per¬ 

ceived ; and it cannot be perceived, but either, \npar¬ 

ticular fubjeAs, by the obfervation of our fenfes, or, 

in general, by the neceffary conne&ion of the ideas 

themfelves. 

186. As to incompatibility, or repugnancy to coex¬ 

iftence, we may know, that any fubjeA can have of each 

fort of primary qualities but one particular at once, 

one extenfion, one figure; and fo of fenfible ideas, pe¬ 

culiar to each fenfe : for whatever of each kind is pre¬ 

fent in any fubjeA, excludes all others of that fort ; 

for inftance, one fubjeA cannot have two fmells or 

two colours at the fame time. 

187. As to powers of fubftances, which make a 
great part of our inquiries about them, and are no in- 

confiderable branch of our knowledge ; our knowledge 

33 to thefe reaches little farther than experience, be¬ 
caufe they confift in a texture and motion of parts 

which we cannot by any means come to difeover. 

Experience is that which in this part we muft de¬ 

pend on ; and it were to be wHhed that it were more 

improved. 

188. As to the third fort, the agreement or difa- 

greement of our ideas in any other relation, this is the 

largeft field of knowledge, and it is hard to deter¬ 

mine how far it may extend. This part depending 

on our fagacity in finding intermediate ideas that may 

(hew the habitudes and relations of ideas, it is an hard 

matter to tell when we are at the end of fuch difcove- 

ries. They that are ignorant of algebra4 cannot ima¬ 

gine the wonders in this kind that are to be done by 

it; and what further improvements and helps advanta¬ 

geous to other parts of knowledge the fagacious mind 

of man may yet find out, it is not eafy to determine. 

The ideas of quantity are not thofe alone that are ca¬ 
pable of demonftration and knowledge; other, and per¬ 

haps more ufeful parts of contemplation, would un- 
£ c 2 ] doubt- 
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doubtedly afford us certainty, if vices, paffions, and 

•domineering intereft, did not oppofe or menace endea¬ 

vours of this kind. 
189. The idea of a Supreme Being, infinite in 

power, goodnefs, and wifdom, whofe workmanftiip 

we are, and on whom we depend ; and ideas of our- 
felves, as underftanding rational creatures; would, if 

duly confidered, afford fuch foundation of our duty, 

and rules of aflion, as might place morality among 

the fciences capable of demonftration. The relations 
of other modes may certainly be perceived, as well as 

thofe of number and extenfion. Where there is no pro¬ 

perty, there is no injuft ice, is a propofition as certain as 

any demonftration in Euclid: for the idea of property 

being a right to any thing ; and the idea of injuflice 

being theinvafion or violation of that right; it is evi¬ 

dent, that thefe ideas being thus eftablifhed, andthefe 

names annexed to them, we can as certainly know this 

propofition to be true, as that a triangle has three 

angles equal to two right ones. Again, No government 

allows abfolute liberty. The idea of government being 

the eftablifhment of fociety upon certain rules or laws 
which require conformity to them, and the idea of ab¬ 

folute liberty being for any one to do whatever he plea- 

fes, we are as capable of being certain of the truth of 

this propofition as of any in mathematics. 
190. What has given the advantage to the ideas of 

quality, and made them thought more capable of cer¬ 

tainty and demonftration, is, 
191. Firft, That they can be reprefented by fen¬ 

fible marks, which have a nearer correfpondence with 

them than any words or founds. Diagrams drawn on 

paper are copies of the ideas, and not liable to the 

uncertainty that words carry in their fignification: but 

we have no fenfible marks that refemble our moral ideas, 

and nothing but words to exprefs them by; which 

though when written they remain the fame, yet the 

ideas they Hand for may change in the fame man; and 

it is very feldom that they are not different in different 

perfons. 

192. Secondly, Moral ideas are commonly more 

complex than figures. Whence thefe two inconvenien¬ 

ces follow : 1. That their names are of more uncertain 
fignification ; the precife collection of fimple ideas 

theyftand for not being fo eafily agreed on, and fo the 
fign that isufed for them, in communication always, and 

in thinking often, does not fteadily carry with it the 

fame idea. 2. The mind cannot eafily retain thofe pre¬ 
cife combinations fo exaftly and perfectly as is necef- 

fary, in the examination of the habitudes aud corre- 

fpondencies, agreements or disagreements, of feveral of 
them one with another, efpecially where it is to be 

judged of by long deduftions, and the intervention 

of feveral other complex ideas to fhew the agree¬ 

ment or difagreement of two remote ones. 

193. Now one part of thefe difadvantages in moral 

ideas, which has made them to be thought not capable 

of demonftration, may in a good meafure be remedied 

by definitions, fetting down that colled ion of fimple 

ideas which every term fhall ftand for, and then ufing 

the terms fteadily and conftantly for that precife col¬ 
lection. 

194. As to the fourth fort of knowledge, viz. of 

the real aftual exiftence of things, we have an intuitive 

knowledge of our own exijlence; a demonftrarive 
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knowledge of the exiftence of God ; ~and a fenfitive Caufes of 

knowledge of the objefts that prefent tbemfelves to our Jgnorance. 
fenfe. 

195. From what has been faid, we may difcover 

the caufes of our ignorance, which are chiefly thefe 

three: Firft, Want of ideas'. Secondly, Want of a 

difcoverable conne&ioii between the ideas we have: 

Thirdly, Want of tracing and examining our ideas. 

196. Firft, There are fome things we are ignorant 

of for want of ideas. All the fimple ideas we have 

are confined to the obfervations of our fenfes, and the 

operations of our own minds that we are confcious of 

in ourfelves. What other ideas it is poffible other 

creatures may have by the affiftance of other fenfes 

and faculties more or perfeCler than we have, or diffe¬ 

rent from ours, it is not for us to determine; but to 

fay or think there are no fuch, becaufe we conceive 

nothing of them, is no better an argument, than if a 

blind man fhould be pofitive in it, that there was no 

fuch thing as fight and colours, becaufe he had no 

manner of idea of any fuch thing. What faculties 

therefore other fpecies of creatures have to penetrate 
into the nature and inmoft conftitutions of things, we 

know not. This we know, and certainly find, that we 

want other views of them, befides thofe we have, to 

make difcoveries of them more perfeft. The intellect 

tual and fenfible world are in this perfeftly alike, 

that the parts which we fee of either of them hold 

no proportion with that we fee not, and whatfoever 

we can reach with our eyes or our thoughts of either of 

them 13 but a point almoft nothing in comparifon of 

the reft. 
197. Another great caufe of ignorance, is the 

want of ideas that we are capable of. This keeps us 

in ignorance of things we conceive capable of being 

known. Bulk, figure, and motion, we have ideas 

of 5 yet not knowing what is the particular bulk, 

motion, and figure, of the greateft part of the bodies 

of the univerfe, we are ignorant of the feveral powers, 

efficacies, and ways of operation, whereby the effe&s 

we daily fee are produced. Thefe are hid from us, in 

fome things, by being too remote', in others, by being 

too minute. 
198. WheffWe confider the vaft diftanceofthe known 

and vifible parts of the world, and the reafons we have 

to think that what lies within our ken is but a fmall 

part of the immenfe univerfe, we fhall then difcover an 
huge abyfs of ignorance. What are the particular fa¬ 

brics of the great mafies of matter which make up 

the whole ftupendous frame of corporeal beings; 

how far they are extended; what is their motion, 
and how continued; and what influence they have up¬ 

on one another; are contemplations, that at firft 

glimpfe our thoughts lofe themfelves in. If we confine 
our thoughts to this little fyftem of our fun, and the 

groffer maffes of matter that vifibly move about it; what 
feveral forts of vegetables, animals, and intellectual 

corporeal beings, infinitely different from thofe of our 

little fpot of earth, may probably be in other planets, 
to the knowledge of which, even of their outward fi¬ 

gures and parts, we can no way attain whilft we are 

confined to this earth, there being no natural means, 

either by fenfation or reflection, to convey their cer¬ 

tain ideas into our minds ? 

199. There are other bodies in the univerfe, no lefs 
con- 
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c'aufes of concealed from ns by their mir.utenefs. Thefe infen- 

Ignorance. corpufcles being the adive parts of matter, and 

the great inftroments of nature on which depend all 

their fecondary qualities and operations, our want of 

precife diitind ideas of their primary qualities keeps 

us in incurable ignorance of what we defirc to know 

about them. Did we know the mechanical affedions 

of rhubarb and opium, we might as eafily account for 

their operations of purging or caujing Jleep, as a 

watchmaker can for the motions of his watch. The 

diffolving of filver in aqua fortis, or gold in aqua re¬ 

gia, and not vice verfa, would be then, perhaps, no 
more difficult to know, than it is to a fmith to under- 

Hand why the turning of one key will open a lock, and 

not the tnrning of another. But whilft we are defti- 

tute of fenfes acute enough to difeover the minute par¬ 

ticles of bodies, and to give us ideas of their mecha¬ 

nical affections, we muft be content to be ignorant of 

their properties and operations : nor can we be affured 
about them any farther than fome few trials we make 

are able to reach ; but whether they will fucceed again 

another time, we cannot be certain. This hinders 

our certain knowledge of univerfal truths concerning 

natural bodies; and our reafon carries us herein very 

little beyond particular matters of fad. And there¬ 

fore, how far foever human induftry may advance 

ufefid and experimental philofophy in phyfical things, 

yet fcientifical will ftill be out of our reach ; be- 

caufe we want perfect and adequate ideas of thofevery 

bodies which are neareft to us, and mod under our 

command. 
200. This, at firft fight, ffiews us how difpropor- 

tionateour knowledge is to the whole extent, even of 

material beings ; to which if we add the confideration 

of that infinite number of fpirits that may be, and pro¬ 

bably are, which are yet more remote from our know¬ 

ledge, whereof we have no cognizance; we ffiall find 

this caufe of ignorance conceal from us, in an impe¬ 

netrable obfeurity, almoft the whole intellettual world, 

a greater, certainly, and a more beautiful world than 

the material: for bating fome very few ideas of fpi- 

fit we get from our own mind by refledion, and from 

thence the beft we can colled of the Father of allfpi¬ 

rits, the Author of them and us and all tilings, we 

have no certain information fo much as of the exiftence 

of other fpirits but by revelation ; much ltfs have we 

diftind ideas of their different natures, ftates, powers, 

and feveral conftitutions, wherein they agree or differ 

one from another, and from us ; and therefore in what 

concerns their different fpecies and properties, we are 
Under an abfolute ignorance. 

201. The fecond caufe of ignorance, is the ’want 

of difcoverable connexion between thofe ideas we have : 

where we want that, we are utterly incapable of uni¬ 

verfal and certain knowledge : and are, in the for¬ 

mer cafe, left only to obfervation and experiment. Thus 

the mechanical affedions of bodies having no affinity 

at all with the ideas they produce in us, we can have 

no diftind knowledge of fuch operations beyond our 

experience j and can reafon no otherwife about them, 

than as the effedsor appointment of an infinitely ’wife 

agent, which perfedly furpafs our comprehenfions. 

202. The operation of our minds upon oar bodies 

is as inconceivable. How any thought ffiould pro¬ 

duce a motion in body, is as remote from the na- 
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ture of our ideas, as how any body (hould produce Reality of 
any thought in the mind. That it is fo, if experience Knowledge. 

did not convince us, the confideration of the things 

themfelves would never be able in the leaft to difeover 
to us. 

203. In fome of our ideas there are certain relations, 

habitudes, and connedions, fo vifibly included in the 

nature of the ideas of themfelves, that we cannot con¬ 
ceive them feparable from them by any power what- 

foever: in thefe only we are capable of certain and 

univerfal knowledge. Thus the idea of a right-lined 

triangle, neceffarily carries with it an equality of its 

angles to two right ones. But the coherence and con¬ 

tinuity of the parts of matter, the produdion of fen- 

fation in 11s of colours and founds, &c. by impulfe and 

motion, being fuch wherein we can difeover no natu¬ 

ral connedion with any ideas we have, we cannot but 

aferibe them to the arbitrary will and good pleafure of 
the wife Archited. 

204. The things that weobferve conflantly to pro¬ 

ceed regularly, we may conclude to ad by a law fet 

them ; but yet by a law that we know not; whereby, 

tho’ caufes work fteadily, and effeds conftantly flow 

from them, yet their connedions and dependencies be¬ 

ing not difcoverable in our ideas, we can have but an 

experimental knowledge of them. 

205. The third caufe of ignorance, is our ’want of 
tracing tbofe ideas >we have or may have, and find¬ 

ing out thofe intermediate ideas which may fliew us 

what habitude of agreement or difagreement they may 
have one with another: and thus many are ignorant 

of mathematical truths, for want of application in in¬ 

quiring, examining, and by due ways comparing thofe 

ideas. 

206. Hitherto we have examined the extent of our 

knowledge in refped of the feveral forts of beings 

that are: there is another extent of it, in refped of 

univerfality, which will alfo deferve to be confidered ; 

and in this regard our knowledge follows the nature 

of our ideas. If the ideas are abftratt, whofe agree¬ 

ment or difagreement we perceive, our knowledge is 

univerfal. For what is known of fuch general ideas, 

will be true of every particular thing in which that 

ejfence, that is, abjlratt idea, is to be found : and what 

is once known of fuch ideas, will be perpetually and 

for ever true. So that, as to all general knowledge, 

we muft fearch and find it only in onr own minds: and 

it is only the examining of our own ideas that furnifties 

us with that. Truths belonging to effences of things, 

(that is, to alflraft ideas), are eternal, and are to be 

found out by the contemplation only of thofe effences, 

as the exiftence of things is to be known only from ex¬ 
perience. 

Sect. XXXII. Of the Reality of our Knowledge. 

207. The reader by this time may be ready to ob- 

jed. If it be true, that all knowledge lies only in the 

perception of the agreement or difagreement of our 

own ideas, the vifions of an enthufajl, and the rea- 

fonings of a fiber man, will be equally certain : it is 
no matter how things are, fo a man obferve but the 

agreement of his own imaginations, and talk conform¬ 

ably ; it is all truth, all certainty. 

208. To this it is anfwered, That if our knowledge 

of our ideas {hould terminate in them, and reach no 

farther, 
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Reality of farther, when there is fomething farther intended, 

ow e ge. mir feriou3 thoughts would be of little more 

ufe than the reveries of a crazy brain. But it is 

evident, that this way of certainty, by the knowledge 

of our own ideas, goes a little farther than bare ima¬ 

gination ; and that all the certainty of general truths 

a man has, lies in nothing elfe but this knowledge of 

our ideas. 
209. It is evident, that the mind knows not things 

immediately, but by the intervention of the ideas it 

has of them. Our knowledge therefore is real, only fo 

far as there is a conformity between our ideas and the 
reality of things. But how fhall we know when our 

ideas agree with things themfelves ? There are two forts 

of ideas, that we may be allured agree with things: 

thefe are, 
210. Firft, Simple ideas; which fince the mind can 

by no means make to itfelf, muft be the effed of things 
operating upon the mind in a natural way, aud produ¬ 

cing therein thofe perceptions, which, by the will of 

our Maker, they are ordained and adapted to. Hence 

it follows, that fimple ideas are not fidions of our fan¬ 

cies, but the natural and regular produdions of things 

without us, really operating upon us; which carry with 
them all the conformity our ftate requires, which is to 

reprefent things under thofe appearances they are fit¬ 

ted to produce in us. Thus the idea of whitenefs, as 

it is in the mind, exadly anfwers that power which is 

in any body to produce it there. And this conformity 

between our funple ideas, and the exiftence of things, is 

fufficient for real knowledge. 
211. Secondly, All our complex ideas, except thofe 

of fubflances, being archetypes of the mind’s own ma¬ 

king, and not referred to the exiftence of things as to 
their originals, cannot want any conformity neceffary to 

real knowledge: for that which is not defigned to re¬ 

prefent any thing but itfelf, can never be capable of a 

wrong reprefentation. Here the ideas themfelves are 

confidered as archetypes, and things no otherwife re¬ 

garded than as they are conformable to them. Thus 

the mathematician confiders the truth and properties 
belonging to a rettangle or circle only as they are ideas 

in his own mind, which poffiblyhe never found exift- 

ing mathematically, that is, precifely true: yet his 

knowledge is not only certain, but real; becaufe real 

things are no farther concerned, nor intended to be 
meant by any fuch propofitions, than as things really 

agree to thofe archetypes in his mind. It is true of the 

idea of a triangle, that its three angles are equal to two 

right ones: it is true alfo of a triangle, wherever it 

exi/lsf what is true of thofe figures that have barely 
an ideal exiftence in his mind, will hold true of them 

alfo when they come to have a real exiftence in 

matter. 
212. Hence it follows, that moral knowledge is as 

capable of real certainty as mathematics: For certainty 
being nothing but the perception of the agreement or 

difagreement of our ideas, and demonftration nothing 

but the perception of fuch agreement by the interven¬ 

tion of other ideas ; our moral ideas, as well as mathe¬ 

matical, being archetypes themfelves, and fo adequate 

or complete ideas, all the agreement or difagreement 

we Thall find in them will produce real knowledge, as 

well as in mathematicalfigures. That which is requi- 

fite to make our knowledge certain, is the clearnefs of 
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our ideas; and that which is required to make it real, Of truth, 
is, that they anfwer their archetypes. 

213. Thirdly, But the complex/^/, which we re¬ 

fer to archetypes without us, may differ from them, and 
fo our knowledge about them may come ihort of be¬ 

ing real; and fuch are our ideas of fubjlances. Thefe 
muft be taken from fomething that does or has exift- 

ed, and not be made up ideas arbitrarily put together 

without any real pattern. Herein, therefore, is found¬ 

ed the reality of our knowledge concerning fubjlances, 

that all our complex ideas of them muft be fuch, and 

fuch only, as are made up of fuch fimple ones as have 

been difeovered to coexift in nature. And our ideas 

being thus true, though not perhaps very exad copies, 

are the fubjeds of the real knowledge of them. What¬ 

ever ideas we have, the agreement we find they have 

with others will be knowledge. If thofe ideas be ab- 

ftrad, it will be general knowledge. But to make it 

real concerningfubjlances, the ideas muft be taken from 
the real exiftence of things. Wherever, therefore, we 

perceive the agreement or difagreement of our ideas, 

there is certain knowledge: and wherever we are fure 

thofe ideas agree with the reality of things, there is 

certain real knowledge. 

Sect. XXXIII. Of Truth in general. 

214. Truth, in the proper import of the word, fig- 

nifies the joining or feparating of figns, as the things 

fignified by them do agree or difagree one with ano¬ 

ther. The joining or feparating of figns, is what we 

call propofitions; fo that truth properly belongs only to 

propofitions: whereof there are two forts, mental and 
verbal; as there are two forts of figns commonly made 

ufe of, ideas aud words. 
215. It is difficult to treat of mental propofitions 

without verbal; becaufe, in fpeaking of mental, we 

muft make ufe of words, and then they become verbal. 

Again, men commonly in their thoughts and reafon- 

ings ufe words inftead of ideas; efpecially if the fub- 

jed of their meditation contains in it complex ideas. If 
we have occafion to form mental propofitions about 

white, black, circle, &c. we can, and often do, frame 

in our minds the ideas themfelves, without refleding 

on the names: but when we would confider, or make 

propofitions about the more complex ideas, as o^ a man, 

vitriol, fortitude, glory, &c. we ufually put the name 

for the idea; becaufe the idea thefe names ftand for 

being for the molt part confufed, imperfedt, and unde¬ 
termined, we refled, on the names themfelves, as being 

more clear, certain, and diftind, and readier to occur 

to our thoughts, than pure ideas; and fo we make ufe 
of thefe words inftead of the ideas themfelves, even 

when we would meditate and reafon within ourfelves, 

and make tacit mental propofitions. 

216. We muft then obferve two forts of propofitions 

that we are capable of making: Firft, Mental propo¬ 

fitions, wherein the ideas in our underftandings are put 
together or feparated by the mind perceiving or judg¬ 

ing of their agreement or difagreement. Secondly, Ver¬ 

bal propofitions; which are words put together or fe¬ 
parated in affirmative or negative fentences: fo that 

propojition confifts in joining or feparating figns ; and 

truth confifts in‘putting together or feparating thefe 

figns, according as the things they ftand for agree or 

difagree. 

METAPHYSICS. 

217. 
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Knowledge 217. Truth, as well as knowledge, may well come juftly complain of our ignorance in this great point, ' 

of under the diftinftion of verbal and real; that being fince he has fo plentifully provided us with means to of a God‘ 
Exiftence. Qnjy verf)ai truth, wherein terms are joined according difcover and know him, fo far as is neeeflary to the 

to the agreement or difagreement of the ideas they end of our being, and the great concernment of our 

ftand for, without regarding whether our ideas are fuch happinefs. But though this be the moft obvious 

as really have or are capable of having an exiftence 
nature. But then it is they contain real truth, when 

thefe fig ns are joined as our ideas agree: and when our 
ideas are fuch as, we know, are capable of having an 

exiftence in nature ; which in fubftances we cannot 

know, but by knowing th3t fuch have exifted. Truth 

is the marking down in words the agreement or dif¬ 

agreement of ideas as it is; falfehood is the marking 
down in words the agreement or difagreement of ideas 

otherwife than it is : and fo far as thefe ideas, thus 
marked by founds, agree to their archetypes, fo far only 

is the truth real. The knowledge of this truth con- 

fifts iu knowing what ideas the words ftand for, and 

truth that reafon difeovers, yet it, requires thought 
and attention ; and the mind muft apply itfelf to a 

regular deduction of it, from fome part of our intui¬ 

tive knowledge; or elfe we fhall be as ignorant of 

this, as of other propofitions which are in themfelves 

capable of clear demonftration. To (hew, therefore, 

that we are capable of knowing, that is, being certain, 

that there is a God, and how we may come by this 

certainty, we need go no farther than ourfelves, and 

that undoubted knowledge we have of our own ex¬ 

iftence. It is beyond jjueftion, that man has a clear 

perception of his own being'. He knows certainly that 

he exifts, and that he is fomething. In the next 

the perception of the agreement or difagreement of place, man knows by an intuitive certainty, that 

tliofe ideas according as it is marked by thofe words. bare nothing can no more produce any real being, than■ 
2 1 8. Befides truth taken in the ftrift fenfe before it can be equal to two right angles. If therefore we 

mentioned, there are other forts of truths: As, firft, know there is fome real being, it is an evident de- 

Moral truth s which is fpeaking of things accordingto monftration, that from eternity there has been Jbme- 

the perfuafion of our own minds. Secondly, Meta- thing; fince what was not from eternity had a be - 

phyfical truth; which is nothing but the real exiftence ginning, and what had a beginning muft be produced 

of things conformable to the ideas to which we have by fomething elfe. Next, it is evident, that what has- 

annexed their names. its being from another, muft alfo have all that which is in 
219. Thefe confiderations of truth either having and belongs to its- being from another too : Allthepowers 

been before taken notice of, or not being much to our it has, muft be owing to, and received from, the 

prefent purpofe, it may fuffice here only to have men¬ 

tioned them. 

Sect. XXXIV. Of our Knowledge of Exiftence. 

220. Hitherto we have only confidered the ef- 

fame fource. This eternal fource then of all being mult 

be alfo the fource and original of all power 4. and fo 

this eternal being muft be alfo the rnofl powerful'. 

223. Again, man finds in himfelf perception and' 

knowledge: We are certain, then, that there is not 

fences of things; which being only abftraft ideas, and only fome being, but fome knowing intelligent being 

thereby removed in our thoughts from particular exift- in the world. There was a time, then, when there 

encej give us no knowledge of exiftence at all. We was no knowing being, or elfe there has been a know- 

proceed now to inquire concerning our knowledge of the ing being from eternity. If it be faid, there was a 

exiftence of things, and how we.come by it. time when that eternal being had no knowledge ; the 

221. We have the knowledge of our own exiftence reply is, that then it is impofiible there ftiould have 

by intuition; of the exiftence cf GW, by demonftration; ever been- any knowledge; it being as impofiible 

and of other things, by fenfation. As for our own that things wholly void of knowledge, and operating 

exiftence) we perceive it fo plainly, that it neither needs, blindly and without any perception, fhould produce 
nor is capable of any proof. I think) I reafon) Ifeel a knowing being, as it is that a triangle fhould make 

pleafure and pain: can any of thefe be more evident to itfelf three angles bigger than two right ones. 

me than my own exiftence? If I doubt of all other 224 This from the confideration of ourfelves, and? 

things, that very doubt makes me perceive my own ex- what we infallibly find in our own conftitutions, our 

iftence, and will not fuffer me to doubt of that. If I reafon leads us to the knowledge of this certain and 

know I doubt, I have as certain a perception of the evident truth, that there is an eternal, moft powerful 

thing doubting, as of that thought which I call doubt, and knowing being ; and from this idea duly con- 

Experience then convinces us, that we have an intui- fidered, will eafily be deduced all thofe other at— 

five knowledge of our own exiftence-, and an internal in- tributes we ought to aferibe to this eternal being; 

fallible perception that we are* In every aft of fen- 225. From what has been faid, it is plain, we 

fation, reafoning, or thinking, we are confcious to our- have a more certain knowledge of the exiftenceof a God1 

felves of our own being; and in this matter come not than of any thing our fenfes have not immediately 

fhort of the higlieft degree of certainty. difeovered to us ; nay, that we more certainly know 

0 xrwTT ^ 77- ij s * l r- -n that there is a God, than that there, is any thing elfe 
Sect. XXXV. Of our Knowledge of the Exift- withoot us< 

ence of a God. 226. It being then- unavoidable for all rational 

222. Though God has given us no innate ideas of creatures to conclude, that fomething has ■ exifted frorn 

himfelf, yet having furnilhed us with thofe faculties eternity; let us next fee what kind of thing that muft 

our minds are endowed with, he hath not left: himfelf be. There are but two forts ,of beings in the world, 

without a witnefs, fince we have fenfe, perception, that man knows or conceives. Firft, Such as are 

and reafon, and cannot want a clear proof of him as purely material, without fenfe or preception, as the 

long as we carry ourfelves about us. Nor can we clippings of our beards, and parings of our nails. 
Secondly^, 
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Exiftence Secondly, Senfible perceiving beings; fuch as we find 

of a Gu(i~ ourfelves to be. Thefe two forts we fhall hereafter 

call cogitative and incogitative beings ; which to our 

prefent purpofe are better than material and im¬ 
material. 

228. If then there muft be fomething eternal, it is 

very obvious to reafon, that it muft neceflarily be a 

cogitative being; becaufe it is as impoffible to con¬ 

ceive that ever bare incogitative matter (hould produce 
a thinking intelligent being, as that nothing {hould of 

itfelf produce matter. Let us fuppofe any parcel of 

matter eternal, we {hall find it in itfelf unable to pro¬ 

duce any thing. Let us fuppofe its parts firmly at 

reft together: If there were no other being in the 

world, muft it not eternally remain fo, a dead unaftive 

lump? Is it poffible to conceive it can add motion to 

itfelf, or produce any? Matter then by its own ftrength 
cannot produce in itfelf fo much as motion. The mo¬ 

tion it has muft alfo be from eternity, or elfe added 

to matter by fome other being more powerful than 

matter. But let us fuppofe motion eternal too; yet 

matter, incogitative matter and motion, could never 

produce thought. Knowledge will ft ill be as far be¬ 

yond the power of motion and matter to produce, as 

matter is beyond the power of nothing to produce. 

Divide matter into as minute parts as you will, vary 

the figure and motion of it as much as you pleafe, it 
will operate no otherwife upon other bodies of pro¬ 

portionable bulk than it did before this divifion. 

The minuteft particles of matter knock, impel, and 
refill one another, juft as the greater do; and that is 

all they can do. So that if we will fuppofe nothing eter¬ 

nal, matter can never begin to be: If we fuppofe bare 

matter without motion eternal, motion can never begin 

to be: If we fuppofe only matter and motion eternal, 

thought can never begin to be: For it is impoffible to 

conceive that matter, either with or without motion, 

could have originally, in and from itfelf, fenfe, per¬ 

ception, and knowledge; as is evident from hence, 

that then fenfe, perception, and knowledge, muft be a 

property eternally infeparable from matter and every 

particle of it. Since, therefore, whatfoever is the firft 

eternal being, muft neceflarily be cogitative; and 

whatfoever is firft of all things, muft neceflarily con¬ 

tain in it, and actually have, at leaft all the perfections 

that can ever after exift ; it neceflarily follows, that the 

firft eternal being cannot be matter. 

229. If therefore it be evident that fomething ne¬ 

ceflarily muft exift from eternity, it is alfoevident that 

that fomething muft necejfarily be a cogitative being • 

For it is as impoffible that incogitative matter {hould 
produce a cogitative being, as that nothing, or the ne¬ 

gation of all being, {hould produce a pofitive being or 
matter. 

230. This difcovery of the neceflary exiftence of an 

Eternal Mind, does fufficiently lead us into the know¬ 

ledge of God. For it will hence follow, that all other 

knowing beings that have a beginning muft depend 

on him, and have no other ways of knowledge or ex¬ 

tent of power than what he gives them; and therefore 

if he made thofe, he made alfo the lefs excellent pieces 

of this univerfe, all inanimate bodies, whereby his om- 

nifcience, power, and providence, will be eftablifhed; 

and from thence all his other attributes neceflarily 
follow. 

Sect. XXXVI. Of our Knowledge of the 1 

Exiftence of other Things. Exigences. 1 

231. The knowledge of our own being we have by 
intuition : The exiftence of a God, reafon clearly 

makes known to us. The knowledge of the exiftence 

of any other thing, we can have only by fenfation: For 

there being no neceflary connection of real exiftence 

with any idea a man hath in his memory; nor of any 

other exiftence, but that of God, with the exiftence 

of any particular man ; no particular man can know 
the exiftence of any other being, but only when, by 

actually operating upon him, it makes itfelf be per¬ 

ceived by by him. The having the idea of any thing 

in our mind, no more proves the exiftence of that 

thing, than the pifture of a man evidences his being 

in the world, or the vifions of a dream make thereby 

a true hiftory. It is therefore the aftual receiving of 

ideas from without, that gives us notice of the exift¬ 

ence of other things, and makes us know that fome¬ 

thing doth exift at that time without us, which caufes 
that idea in us, though perhaps we neither know nor 

confider how it does it; for ft takes not from the cer¬ 

tainty of our fenfes, and the ideas we receive by them, 

that we know not the manner wherein they are pro¬ 

duced. This notice we have by our fenfes of the 

exifting of things without us, though it be not alto¬ 

gether fo certain as intuition and demonftration, de¬ 

serves the name of knowledge, if we perfuade ourfelves 
that our faculties aft and inform us right concerning 

the exiftence of thofe objefts that affeft them. But 
befides the afFurance we have from our fenfes them- 

felves, that they do not err in the information they 

give us of the exiftence of things without us, we have 

other concurrent reafons: As, I. It is plain thofe 

perceptions are produced in us by exterior caufes af- 

• fefting our fenfes, becaufe thofe that want the organs 

of any fenfe never can have the ideas belonging to that 

fenfe prodouced in their minds. This is too evident to 

be doubted; and therefore we cannot but be aflured, 

that they come in by the organs of that fenfe, and no 
other way. 

Secondly, Becaufe we find fometimes that we can¬ 

not avoid the having thofe ideas produced in our minds. 

When my eyes are {hut, I can with pleafure recall to 

my mind the ideas of light or the fun, which former 

fenfatrons had lodged in my memory: But if I turn my 

eyes towards the fun, I cannot avoid the ideas which 

the light or the fun then produces in me. Which 

{hews a manifeft difference between thofe ideas laid up 

in the memory, and fuch as force themfelves upon us 

and we cannot avoid having. And therefore it muft 

needs be fome exterior caufe, whofe efficacy I cannot 

refift, that produces thofe ideas in my mind whether I 
will or no. 

233. Befides, there is nobody who doth not per¬ 

ceive the difference in himfelf, between aftually look¬ 

ing upon the fun, and contemplating the idea he has 
of it in his memory; and therefore he hath certain 

knowledge, that they are not both memory or fancy, 
but that aftual feeing has a caufe without. 

234. Thirdly, add to this, that many ideas are pro¬ 
duced in us with pain, which we afterwards remember 

without the leaft offence. Thus the pain of heat or 

cold, when the idea of it is received in our minds, gives 

us 
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-iftence. us no difturbance, which, when felt, was very trouble- 

fome ; and we remember the pain of hunger, thirft, 

I . head-ach, &c. without any pain at all, which would 

either never difturb us, or elfe conftantly do it as often 

as we thought of it, were there nothing more but ideas 

floating in our minds, and appearances entertaining 

our fancies, without the real exiftence of things affec- 

, ting us from abroad. 

235. Fourthly, Our fenfes in many cafes bearwitnefs 

to the truth of each other’s report concerning the 

exiftence of fenfible* things without us: he that 
doubts when he fees a fire, whether it be real, may, 

if he pleafe, feel it too ; and by the exquifite pain 

he will be convinced, that it is not a bare idea or 

phantom. 
236. If, after all this, anyone will be fo fceptical as 

to diftruft his fenfes, and to queftion the exiftence of 

all things, or our knowledge of any thing, let him 

confider that the certainty of things exifting in rerum 

natura^ when we have the teftimony of our fenfes for 

it, is not only as great as our frame can attain to, but 

as our condition needs. For our faculties being not 

fujted to the full extent of being, nor a clear compre- 

henfive knowledge of all things, but to the pfeferva- 

tion of us in whom they are, and accommodated to 

the ufe of life ; they ferve our purpofe well enough, if 

they will but give us certain notice of thofe things 

that are convenient or inconvenient to us. For he 

that fees a candle burning, and has experimented the 

force of the flame by putting his finger in it, will 

little doubt that this is fomething exifting without 

him which does him harm and puts him to pain: 

which is aflurance enough ; when no man requires 

greater certainty to govern his adlions by, than what 

is as certain as his a&ions themfelves. So that this 

evidence is as great as we can defire, being as certain 

to us as our pleafure or pain, that is, happinefs or mi- 

fery; beyond which we have no concernment either of 

knowing or being. 
237. In fine, when our fenfes do a&ually convey 

into our underftaudings any idea, we are affured that 

there is fomething at that time really exifting without 

us. But this knowledge extends only as far as the pre¬ 

fect teftimony of our fenfes, employed about particular 

obje&s that do then affedt them, and no farther. My 

feeing a man a minute fince, is no certain argument of 

his prefent exiftence. 
238. As when our fenfes are a&ually employed 

about any objedi, we know that it does exift; fo by 

our memory we may be affured, that heretofore 

things that affected our fenfes have exifted: And 

thus we have the knowledge of the paft exiftence 

of feveral things, whereof our fenfes having in¬ 

formed us, our memories (till retain the ideas; and 

of this we are paft all doubt, fo long as we remember 

■ well. 
239. As to the exiftence of fpirits, our having ideas 

of them does not make us know that any fuch things 

| do exift without us, or that there are any finite fpirits, 

v or any other fpiritual beings but the eternal God. We 

have ground from revelation, and feveral other reafons, 

to believe with aflurance, that there are fuch creatures: . 

But our fenfes not being able to difeover them, we 

want the means of knowing their particular exiftence; 

for we can no more know that there are finite'fpirits 
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really exifting, by the'ideas we have of fuch beings, Judgment. 

than by the ideas any one has of fairies, or centaurs, he 

can come to know, that things anfwering thofe ideas 
do really exift. 

240. Hence we may gather, that there are two 

forts of propofitions: One concerning the exiftence of 

any thing anfwerable to fuch an idea, as that of an 

elephant, phanix, motion, or angel, viz. whether fuch a 

thing does any where exift: And this knowledge is 

only of particulars, and not to be had of any thing 

without os, but only of God, any other way than by 

our fenfes. 

241. Another fort of propofition is, wherein is ex- 

preffed the agreement or disagreement of our abftracl 

ideas, and their dependence one on another. And 

thefe maybe univerfal and certain: fo having Hie idea 

of God and my felf, of fear and obedience, I cannot 

but be fure that God is to be feared and obeyed by one: 
and this propofition will be certain concerning man in 

general, if I have made an abflraft idea of fuch a 

fpecies, whereof I am one particular. But fuch a 

propofition, how certain foever, proves not to me the 

exiftence of men in the world; but will be true of all 

fuch creatures, whenever they do exift : which cer- 

tainty of fuch general propofitions depends on the 

agreement or disagreement difcoverable in thofe ab- 

Jlratt ideas. In the former cafe, our knowledge is 

the confequence of the exiftence of things producing 
ideas in our minds by our fenfes: in the latter, the 

confequences of the ideas that are in oitr minds, and 
producing thefe general propofitions, many whereof 

are called etertus veritates: and all of them indeed 

are fo; not from being written all or any of them in 

the minds of all men, or that they were any of them 

propofitions in any one’s mind, till he, having got the 

abftrali ideas, joined or feparated them by affirmation 

or negation ; but wherefoever we can fuppofe fuch a 

creature as man is, endowed with fuch faculties, and 

thereby furnifhed with fuch ideas as we have, we mull 

conclude he muft Heeds, when he applies his thoughts 

to the confideration of his ideas, know the truth of 

certain propofitions that will arife from the agreement 

or difagreement he will perceive in his own ideas. 

Such propofitions being once made about abftratt 

ideas, fo as to be true, they will, whenever they can 

be fuppofed to be made again, at any time paft, or to 

come, by a mind having thofe ideas, always be true: 

for names being fuppofed to Hand perpetually for the 

fame ideas, and the fame ideas having immutably the 
fame habitudes one to another, propofitions concerning 

any abftratt ideas that are once true muft needs be 

eternal verities. 

Sect. XXXVII. Of Judgment. 

242. The underftand'tng faculties being given to 

man., not barely for fpeculation, but alfo for the con¬ 

duct of his life, a man would be at a great lofs, if he 

had nothing to diredl him but what has the certainty 

of true knowledge. Fie that will not eat till he has 
demonftration that it will nourilh him, nor ftir till he 

is infallibly affured of fuccefs in his bufinefs, will have 
little elfe to do but fit fti.ll, and perijb. . 

243. Therefore as God hath fet fome things in 

broad day-light; as he has given u$ fome certain know¬ 

ledge, though limited to a few things in companion, 

28 B (probably 
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Probability.(probably as a tafte of what i-ntelkdual creatures are 

capable of, to excite in us a defire and endeavour after 

a better (late;) fo, in the greateft part of our concern-, 

ment, he has afforded us only the twilight of proba¬ 

bility, fuitable to that date of mediocrity and proba¬ 
tion srfloip he has been pleafed to place us in here. 

244. The faculty which God has given matt to en-. 

lighten him, next to certain knowledge, is judgments 

whereby the mind takes its ideas to agree or difagree, 
without perceiving a demonftrative evidence in the 

proofs. The mind exercifes this judgment fometimes 

out of necejfity, where demonftrative proofs and certain 

knowledge are not to be had; and fometimes out of 

lazinefs, unlkilfulnefs, or hafte, even where they are to 
be had. 

245. This faculty of the mind, when it is ekfercifed im¬ 

mediately about things, is called judgment: when about 

truths delivered in words, is moft commonly called 

ajfent or dijfent. Thus the mind has two faculties 

converfant about truth and falfehood: Firft, Know¬ 
ledge; whereby it certainly perceives, and is un¬ 

doubtedly fatisfied of the agreement or difagreement 

of any ideas. Secondly, judgment} which is the 
putting ideas together, or Teparating them from one 

another in the mind, when their certain agreement or 

difagreement is not perceived, but prefumed to be fo. 

And if it fo unites or feparates them as in reality things 
are, it is right judgment. 

Sect. XXXVIII. Of Probability. 

246. Probability is nothing but the appearance 

of the agreement or difagreement of two ideas, by 

the intervention of proofs, whofe connexion is not 

conflant and immutable, or is not perceived to be 

fo; but is or appears for the moft part to be fo; and 

is enough to induce the mind to judge the propofition 
to be true or falfe, rather than the contrary. 

247. Of probability there are degrees, from the 

neighbourhood of certainty and demonf ration, quite 

down to improbability and unlikelinefs, even to the con¬ 

fines of impojfibility: And alfo degrees of ajfent, from 

certain knowledge, and what is next it, full ajfurancs 

and confidence, quite down to ccnjedure, doubt, dijlrujl, 

and difbelief. 

248. That propofition then is probable, for which 

there are arguments or proofs to make it pafs or be 

received for true: The entertainment the mind gives 

to this fort of propofitions, is called belief ajfent, or 

opinion. Probability then being to fupply the deft ft 
of our knowledge, is always converfant about propo¬ 

fitions whereof we have no certainty, but only fome 

inducements to receive them for true. The grounds of 

it are, in (hort, thefe two following. 

Firjl, The conformity of any thing with our own 

knowledge, experience, or obfervation. 

Secondly, The tejiimony of others, vouching their 

obfervation and experience. In the tejiimony of others 

is to be confidered, Firjl, The number; Secondly, The 

integrity; Thirdly, The (kill of the witneffes; Fourthly, 

The defign of the author, if it be a teftimony cited out of 

a book; Fifthly, The confiftency of the parts andcir- 
cumftances of the relation; Sixthly, Contrary teftimonies. 

249. The mind, before it rationally ajfents or dif 

Jents to any probable propofition, ought to examine 

all the grounds of probability, and fee how they make, 

mare or lefs, for oy again ft it; and upon a duebalan- Degrees 

cing of the whole, rejeft or receive it, with, a more A{?c’n^ 
Of lefs firm ajfent, according to the preponderancy of 

the greater grounds of probability on one fide or the 
Other. 

Sect. XXXIX. Of the Degrees of Ajfent. 

250. The grounds of probability, laid down in the 

foregoing feftion, as they are the foundations on 

which our ajfent is built, fo are they alfo the mea.fure 

whereby its feveral degrees are (or ought to be) re- : 

gulated. Only we are to take notice, that no grounds 
of probability operate any farther on the mind, which ! 

fearches after truth, and endeavours to judge right, 

than they appear, at leail, in the firft judgment or 

fearcli that the mind makes. It is indeed in many i 

cafes itnpoflible, and in moft very hard, even for thofe 

who have admirable memories, to retain all the proofs 

which, upon a due examination, made them, embrace 

that fide of the queftion. If fuffices that they have 

Wi.Ce, with care and fairnefs, fifted the matter as far 

as they could ; and having once found on which fide 

the probability appeared to them, they Jay up the con¬ 
clusion in their memories, as a truth they have dif- 

covered ; and for the future remain fatisfied with the 

teftimony of their memories, that this is the opinion, 

that, by the proofs they have once feen of it, de- 

ferves fuch a degree of their ajfent as they afford it. 

251. It is unavoidable then that the memory be 

relied on in this cafe, and that men be perfuaded of 

feveral opinions, whereof the proofs are not aftually in 

their thoughts, nay, which perhaps they are not able 

aftually to recall: without this the greateft part of 

men muft be eitherfceptics, or change every mpment, 

when, any one offers them arguments which, for want 

of memory, they are not prefently able to anfwer. 

252. It muft be owned, that mens flicking to paft 

judgments, is often the caufe of great objlinacy in error 

and miftake. But the fault is not that they rely 011 

their memories for what they have before well judged, 

but becaufe they judged before they had well ex¬ 

amined. Who almoft is there that hath the leifure, 

patience, and means, to colleft together all the proofs 

concerning moft of the opinions he has, fo as fafely to 

conclude, that he has a clear and full view, and that 

there is no more to be alleged for his better informa¬ 

tion ? And yet we are forced to determine ourfelves on . j1 

one fide or other: the conduft of our lives, and the 

management of our great concerns, will not bear de¬ 
lay: For thofe depend, for the moft part, on the de¬ 

termination of our judgment in points wherein we are 

not capable of certain knowledge, and in where it is 

neceffary for us to embrace one fide or the other. 

253. The propofitions we receive upon inducements 

of probability are of two forts : Firjl, Concerning fome 

particular exiftence, or matter of fad, which falling 

under our obfervation, is capable of human tejiimony : 

Secondly, Concerning things which, being beyond 

the difeovery of oar jenfes, are not capable of human 
teftimony. 

Concerning the firft of thefe, viz. Particular matter 

of fad. 

254. Firjl, Where any particular thing confonant 

to the conftant obfervation of ourfelves, and others, ip 

the like cafe, comes attefted with the concurrent re¬ 

gains 
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grees of ports of ail that mention It, we receive it as eafily, 

*-^ent‘ and build as firmly upon it, as if it were certain know¬ 

ledge. Thus, if ail Englijhmen, who have ticca iron 

to mention it, fhould report, that it frbze in England 

laft winter, or the like, a man would as little doubt of 

it, as that [even and four are eleven. 

255. The firjl and higbeji degree of probability then 

is, when the general confent of all men, in all ages, 

as far as can be known, concurs with a man’s own 

conftant experience in the like cafes, to confirm the 

truth of any particular matter of faff, attefted by 

Fair witnefles. Such are the dated confutations and 

properties of bodies, and the regular proceedings of 

caufes and effefis in the ordinary courfe of nature. 

This we call an argument from the nature of things 

themfelves : For what we and others always obferve 

to be after the fame manner, we conclude with reafon 

to be the effedts of fteady and regular caufes, though 

they come not within the re&ch of our knowledge ; as 

that fire warmed a man, or made lead fluid; that iron 

funk in water, orfvvami;: quickfilver. A relation affirm¬ 

ing any fuch thing to have been, Or a predication that 

it will happen again in the fame manner, is received 

without doubt or hefitation; and our belief thu6 

grounded, rifes to ajfurance. 

256. Secondly, The next degree of probability, is 
when by my own experience, and the agreement of all 

others that mention it, a thing is found to be for the 

mod part fo } and that the particular inftance of 

it is attelled by many and undoubted usiitneffes. Thus 
hiftory giving us fuch an account of men in all ages, 

and my own experience confirming it, that moil men 

prefer their own private advantage to the public; if 

all hiftorians that write of 'Tiberius, fay that he did fo, 

it is extremely probable : And in this cafe, our ajfent 

rifes to a degree which we may call confidence. 

257. Thirdly, In matters happening indifferently, 

as that a bird fliould fly this or that way ; when any 

particular matter of faft comes attefted by the con¬ 

current teftimony of unfufpedled witneffes, there our 

ajfent is alfo unavoidable. Thus, that there is in Italy 

fuch a city as Rome; that about one thoufand and 

eight hundred years ago there lived fuch a man in it as 

Julius Cafar, &c. a man can as little doubt of this, 

and the like, as he does of the being and adtions of 

' his own acquaintance, whereof he himfelf is a wit- 
nefs. 

238. Probability, on thefe grounds, carries fo much 

evidence with it, that it leaves us as little liberty to 

believe or diibelieve, as demonftration does, whether 

we will know or be ignorant. But the difficulty is, 

when teftimonies contradict common experience, and 

the reports of witneffes claih with the ordinary courfe 

of nature, or with one another; here diligence, at¬ 

tention, and exadtnefs, is required to form a right 

judgment, and to proportion the ajfent to the evidence 

and probability of the thing, which rifes and falls ac¬ 

cording as the two foundations of credibility favour 

or contradift it. Thefe are liable to fuch variety of 

contrary obfervations, circumftances, reports, tempers, 

dtfigns, overfight, &c. of reporters, that it is im- 

pofiible to reduce to precife rules the various degrees 

wherein men give their ajfent.. This in general may 

be faid, that as the proofs, upon due examination, 

ffiall to any one appear in a greater or lefs degree to 
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preponderate on either fide, fo they are fitted to pro- Degrees of 

duce in the mind fuch different entertainments, as are Aflcm. 

called belief, conjecture, guefs, doubt, Quavering, dijlruji, • ' ‘ 
dtfbelief, & c. 

259. It is a rule generally approved, that any tefti- 

mony, the farther off it is removed from the original 

truth, the lefs force it has: and in traditional truths, 

each remove weakens the force of the proof. There is 
a rule quite contrary to this, advanced by fome men, 

who look on opinions to gain force by growing older. 

Upon this ground, propofitions evidently falfe or doubt¬ 

ful in their firft beginning, come by an inverted rule 

of probability to pafs for authentic truths; and thofe 

which deferved little credit from the mouths of their 

firft relators, are thought to grow venerable by age, 
and are urged as undeniable. 

260. But certain it is, that no probability can rife 

above its firft original. What has no other evidence 

than the fingle teftimony of one nuitnefs, muft Hand or 

fall by his only teftimony, though afterwards cited by 

hundreds of others ; and is fo far from receiving any 

ftrength thereby, that it becomes the weaker; becaufe 

paffion, intcreft, inadvertency, miftake of his meaning, 

and a thoufand odd reafons, which capricious mens 

minds are afted by, may make one man quote another’s 

words or meaning wrong. This is certain, that what 

in one age was affirmed upon flight^grounds, can never 

after come to be more valid in future ages by being 
often repeated. 

2.61. The fecond fort of probability, is concerning 

things not falling under the reach of our fenfes, and 

therefore not capable of teftimony: and fuch are, 

262. (1.) The exiftence, nature, and operations of 

finite immaterial beings without us, as fpirits, angels, 

See. or the exiftence of material beings, fuch as, for 

their fmallnefs or remotenefs, our fesifes cannot take 

notice of; as whether there be any plants, animalt, &c. 

in the planets, and other manfions of the vaft univerfe. 

263. (2.) Concerning the manny of operation in 

moft parts of the works of nature; wherein though we 

fee the fenfible effects, yet their caufes are unknown, 

and we perceive not the ways and manner how they 

are produced. We fee animals are generated, nourifti- 

ed, and move; the loadjione draws iron. See. But the 

caufes that operate, and the manner they are produced, 

we can only guefs, and probably conjedlure, In thefe' 

matters analogy is the only help we have; and it is 
from that alone we draw all our grounds of probability. 

Thus obferving, that the bare rubbing of two bodies 

violently upon one another, produces heat, and very 

often fire, we have reafon to think, that what we cal! 

heat and fire confifls in a certain violent agitation of 

the imperceptible minute parts of the burning matter. 

This fort of probability, which is the beft conduct of 

rational experiments, and the rife of hypothefes, has alfo 

its nfe and influence. And a wary reafoning from a- 

nalogy leads us often into the difeovery of truths and 

ufeful deductions, which would otherwife lie concealed, 

264. Though the common experience, and the or¬ 

dinary courfe of things, have a mighty influence on 

the minds of men, to make them give or refufe credit 

to any thing propofed to their belief; yet there is one 

cafe wherein the ftrangenefs of the faft leffens not the 

ajfent to a fair teftimony given of it. For where fuch 

iupernatural events are fuitable to ends aimed at by 

28 B 2 Him 
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Reafon. Him who has the power to change the courfe of na- 

— ture, there, under fuch circuroftances, they may be the 

fitter to procure belief, by how much the more they 

are beyond or contrary to ordinary obfervation. This 

is the proper cafe of miracles; which, well attefted, do 

not only find credit themfelves, but give it alfo to other 

truths. 

265. There are propofitions that challenge the high- 

eft degree of our ajfent. upon bare teftimony, whether 
the thing propofed agree or difagree with common ex¬ 

perience and the ordinary courfe of things or no: the 

reafon whereof is, becaufe the teftimony is of fuch an 

one as cannot deceive nor be deceived; and that is God 

himfelf. This carries with it certainty beyond doubt, 

evidence beyond exception. This is called by a pecu¬ 

liar name, revelation, and our ajfent to it, faith, which 

lias as much certainty in it as our knowledge itfelf; 

and we may as well doubt of our own being, as we can 

whether any revelation from God be true. So that faith 
is a fettled and fure principle of ajfent and affurance, 

and leaves no manner of room for doubt or helitation; 

only we muft be fure, that it be a divine revelation, and 

that we underftand it right, elfe we fhall expofe our- 

felves to all the extravagancy of enthufafm, and all the 

error of wrong principles, if we have faith and ajfu- 

ranee in what is not divine revelation. ’ 

Sect. XL. Of Reafon. 

266. The word reafon, in Englijh, has different fig- 
nificatioris. Sometimes it is taken for true and clear 

principles; fometimes for clear and fair deduliions from 

thofe principles; fometimes for the caufe, and particu¬ 

larly for the final caufe: but the confideration we fhall 

have of it here, is as it (lands for a faculty whereby 

man is fuppofed to be diflinguifhed from leafs, and 

wherein it is evident he much furpafles them. 

267. Reafon is necefiary, both for the enlargement 
of our knowledge and regulating our airent; for it 

hath to do both in knowledge and opinion, arid is ne- 

ceflary and afiifting to all our other intelle&ual facul¬ 

ties; and indeed contains two of them, viz. firft, Sa¬ 

gacity, whereby it finds intermediate ideas; fecondly, 

Illation, whereby it fo orders and difpofes of them, as 

to difeover what conneftion there is in each link of the 

chain, whereby the extremes are held together, and 

thereby, as it were, to draw into view the truth fought 

for; which is that we call illation, or inference, and 
confifts in nothing but the perception of the connec¬ 

tion there is between the ideas in each ftep of the de¬ 

duction ; whereby the mind comes to fee either the 

certain agreement or difagreement of any two ideas, as 

in demonfration, in which it arrives at knowledge; or 

their probable connexion, on which it gives or with¬ 

holds its ajfent, as in opinion. 
268. Sen/e and intuition reach but a little way: the 

greateft part of our knowledge depends upon deduc¬ 

tions and intermediate ideas. In thofe cafes where we 

muft take propofitions for true, without being certain 

of their being fo, we have need to find out, examine, 

and compare the grounds of their probability: in both 

cafes,the faculty which finds out the means, and right¬ 

ly applies them to difeover certainty in the one, and 

probability in the other, is that which we call reafon: 

fo that in reafon we may conlider thefe four degrees; 

Firf, The difeovemg and finding out of proofs. Se¬ 

condly, The regular and methodical difpofition of them, Resfonl 
and laying them in fuch order as their connection may 

be plainly perceived. Thirdly, The perceiving their 

conne&ion. Fourthly, The making a right conclufion. 

269. There is one thing more which deferves to be 

confidercd concerning reafon; and that is, whether fyl- i 

logifm, as is generally thought, be the proper initru- 

ment of it, and the ufefulleft way of exercifing this fa¬ 

culty. The caufes to doubt of it, are thefe: 

270. Firf, Becaufe fyllogifm ferves our reafon but 

irt one only of the forementioned parts of it; and that i] 
is, to (hew the connexion of the proofs of any one in- 

ftance, and no more: but in this it is of no great ufe, 

fince the mind can perceive fuch connection, where it 

really is, as eafily, nay perhaps better, without it. We 

may obferve, that there are many men that reafon ex¬ 

ceeding clear and rightly, who know not how to make 

a fyllogifm; and fcarce any one make fyllogifns in rea- 

foning within himfelf. Indeed, fometimes they may 

ferve to difeover a fallacy, hid in a rhetorical flourifhj 

or, by ftripping an abfurdity of the cover of wit and 1 

good language, fhew it in its naked deformity: but the ] 

weaknefs or fallacy of fuch a loofe difeourfe it (hews, _ C 

by the artificial form it is put into, only to thofe who 

have thoroughly ftudied mode and figure, and have fo 

examined the many ways that three propofitions may 

be put together, as to know which of them does cer¬ 

tainly conclude right, and which not, and upon what 

grounds it is that they do fo : but they who have not 

fo far looked into thofe forms, are not fure, by virtue 

offyllogifm, that the conclufion certainly follows from 

the premises; the mind is not taught to reafon by 

thefe rules; it has a native faculty to perceive the co¬ 

herence or incoherence of its ideas, and can range them 

right without any fuch perplexing repetitions. 

271. And to fhew the weaknefs of an argument, 

there needs no more but to (trip it of the fuperfluous 

ideas, which, blended and confounded with thofe on 

which the inference depends, feem to (hew a connec¬ 
tion where there is none, or at lead do hinder the dif- 

covery of the want of it; and then to lay the naked 

ideas, on which the force of the argumentation de¬ 

pends, in their due order; in which pofition the mind, 

taking a view of them, fees what connexion they have, 

and fo is able to judge of the inference without any 

need of fyllogifm at all. 

272. Secondly, Becaufe fyllogifms are not lefs liable 
to fallacies than the plainer ways of argumentation. 
And for this we appeal to common obfervation, which 

has always found thefe artificial methods of reafoning 

more adapted to catch and entangle the mind, than to ( 

inftruCt and inform the underftanding. And if it be 

certain that fallacy can be couched in fyllogifms, as it 

cannot be denied, it muft be fomething elfe, and not 

fyllogifm, that muft difeover them : but if men /killed 

in and ufed to fyllogifms, find them afiifting to their 

reafon in the difeovery of truth, we think they ought 

to make ufe of them. All that we aim at is, that they 

(hould not aferibe more to thefe forms than belongs to 

them; and think that men have no ufe, or not fo full 

a ufe, of their reafoning faculty without them. 

273. But however it be in knowledge, it is of far 

lefs, or no ufe at all in prolalilities: for the ajfent there 
being to be determined by the preponderancy, after a 

due weighing of all the proofs on both fides, nothing , 
is 
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Reafon. i's fo unfit to affift the mind in that as fyllogifm} which 

running away with one a (Turned probability, purfues that 

till it has led the mind quite out of fight of the thing 
under confideration. 

274. But let it help us (as perhaps may be faid) in 

convincing men of their errors or mijlakes : yet ftill it 

fails our reafon in that part, which if not its higheft 

perfection, is yet certainly its hardeft tafk, and that 

which we moil need its help in; and that is, \he find- 

ing out of proofs and making new difcoveries. This 

way of reafoning difcovers 110 new proofs, but is the 

art of roarflialling and ranging the old ones we have al¬ 

ready. A man knows firft, and then he is able to 

prove fyllogifically ; fo that fyllogifm comes after know? 

ledge ; and then a man has little or no need of it. 

But it is chiefly by the finding out thofe ideas that 

(hew the connexion of diftant ones, that our flock of 

knowledge is increafed, and that ufeful arts and fciences 
are advanced. 

275. Reafon, though of a very large extent, fails us 

in feveral inftances; as, frjl, Where our ideas fail. 

Secondly, It is-often at a lofs, becaufe of the obfcurity, 

confufion, or imperfeftion of the ideas it is employed 

about. Thus having no perfeft idea of the leaf! ex- 

tenfion of matter, or of infinity, we are at a lofs about 

the divifibility of matter. Thirdly, Our reafon is often 

at a ftand, becaufe it perceives not thofe ideas which 

would ferve to (hew the certain or probable agreement 

or difagreement of any two other ideas. Fourthly, Our 

reafon is often engaged in abfurdities and difficulties, 

by proceeding upon falfe principles, which being fol¬ 

lowed lead men into contradiftions to themfelves, and 

inconfirtency in their own thoughts. Fifthly, Dubi¬ 

ous words, and uncertain figns, often puzzle mens rea¬ 

fon, and bring them to a nonplus. 

276. Though the. deducing one propofition from 

another be a great part of reafon, and that which it 

is ufually employed about; yet the principal aft of ra¬ 

tiocination, is the finding the agreement or difagree- 

metit of two ideas one with another, by the interven¬ 

tion of a third; as a man, by a yard, finds two houfes 

to be of the fame length, which could not be brought 

together to meafure their equality by juxta-pofitian: 

words have their confequences as the figns of fuch ideas-: 

and things agree or difagree, as really they are ; but 

we obferve it only by our ideas. 

In reafoning, men ordinarily ufe four forts of argu¬ 

ments. 
277. The firfl is to allege the opinions of men, 

whofe parts, learning, eminency, power, or fome other 

caufe, has gained a name, and fettled their reputation 

in the common efteem with fome kind of authority : 

this may be called argumentum ad verecundiam. 

278. Secondly, Another way is, to require the ad- 

verfary to admit what they allege as a proof, ortoaf- 

M E T 

METAPLASMUS, in grammar, a tranfmutation 

or change made in a word, by adding, retrenching, or 

altering a fyllable or letter thereof. 

METAPONTUM, or Metapontium, (anc. 

geog.), a town of Lucania, on the Sinus Tarcntinus, 

to the weft of Tarentum ; built by the Pylians, who 

returned from Troy, (Mela). Where Pythagoras is 

faid to have taught in the time of Servius Tullius, 
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fign a better: this is called argumentum ad ignordti- Reafon.. 
tiarn. *" - 

279. A third way, is to prefs a man with confe- 

qutnces drawn from his own principles or conccffions: 

this is known under the name of argumentum ad ho- 
mir.em. 

280. Fourthly, The ufing of proofs drawn from any 

of the foundations of knowledge or probability : this 

is called argumentum ad judicium. This alone, of all the 
four, brings true inftruftion with it, and advances us 

in our way t& knowledge : for, firft, It argues not 

another man’s opinion to be right, becaufe I, out of 

refpeft, or any other confideration but that of con- 

viftidn, will not contradift him. Secondly, It proves 

not another man to be in the right way, nor that I 

ought to take the fame with him, becaufe I know not 

a better. Thirdly, Nor does it follow, that another 

man is in the right way, becaufe he has (hewn me that 

I am in the wrong: this may difpofe me, perhaps, 

for the reception of truth, but helps me not to it ; 

that muft come from proofs and arguments, and light 
arifing from the nature of things themfelves ; not from 

my Ihamefacednefs, ignorance, or error- 

281. By what has been faid of reafon, wc may be 

able to make fome guefs at the diftinftion of things 
into thofe that are according to, above, and contrary 

to, reafon. According to reafon, are fuch propofitions 
whofe truth we can difeover by examining and tracing 

thofe ideas we have from fenfation and refledion, and 
by natural deduftion find to be true or probable. A- 

bove reafon, are fuch propofitions, whofe truth or pro¬ 

bability we cannot by reafon derive from thofe prin¬ 

ciples. Contrary to reafon, are fuch propofitions as 

are inconfiftent with, or irreconcileable to, our clear 

and diftinft ideas. Thus the exijlence of one God, is 

according to reafon} the exijlence of more than one 

God, contrary to reafon } the refurredion of the body 

after death, above reafpn. Above reafon, may be alfo 

taken in a double fenie, viz- above probability, or, a- 

bove certainty-: in that large fenfe alfo, contrary to rea¬ 
fon is fometimes taken. 

282. There is another ufe of the word reafonr 

wherein it is oppofed to faith} which, though autho- 

rifed by common ufe, yet is in itfelf. a very improper 

way of fpeaking: for faith is nothing but a firm af- 

fent of the mind ; which, if it be regulated as is our 

duty, cannot be afforded to any thing but upon good 

reafon, and fo cannot be oppofite to it : he that be¬ 

lieves without having any reafon for believing, may be 

in love with his own fancies ; but neither feeks truth 

as he ought, nor pays the obedience due to his Ma¬ 

ker, who would have him ufe thofe difeerning facul¬ 

ties he has giveji him, to keep him out of miftake and 
error. 

MET 
(Livy). Metapontini, the people ; who pretended 

to (hew, in a temple of Minerva, the tools with 

which Epeus built the wooden horfe, (Juftin). Now 

a tower, called Torre di Mare, in the Bafilicata of 
Naples, (Baudrand). 

METASTASIS, in medicine, a tranfpofition, or 

fettlement of fome humour or difeafe on fome other 

part; and fometimes it fignifies fuch an alteration, of a 

difeafe 
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Metatarfus difeafe as is Fucceeded by a folution. 

II METATARSUS, in anatomy. See there, n° 69. 

METATHESIS, in grammar, a fpecies of the 

-i-metaplafmus; being a figure whereby the letters or 

fyllables of a word are tranfpofed, or fhifted out of 

their ufual fituations, as pijlris for prijlis, Lybia for 

Libya, &c. 
This word is, by phyfieians, ufed with refpeft to 

morbific caufes; which, when they cannot be evacua¬ 

ted, are removed to places where they are lefs injurious. 

METEMPSYCHOSIS, the define of tranfmi- 
gration, which fuppofes, that human fouls, upon their 

leaving the body, beeome the fouls of fuch kind of 

brutes as they mod refemble in their manners. 

This was the dodtrine of Pythagoras and his fol¬ 

lowers, who held, that the fouls of vicious men were 

imprifoned in the bodies of miferable beafts, there to 

do penance for feveral ages, at the expiration where¬ 

of they returned again to animate men ; but if' they 

had lived virtuoufly, fome happier brute, or even a 

hurftan creature, was to be their lot. What led Py¬ 

thagoras into this opinion was the perfuafion he 

had that the foul was not of a perifhable nature $ 

whence he concluded, that it muft move into fome 

other body upon its abandoning this. Lucan thinks 

this do&rine was contrived to mitigate the apprehen- 

lion of death, by perfuading men that they only 

changed their lodgings, and ceafed to live only to be¬ 

gin a new life. Reuchlin denies this do&rine, and 

maintains, that the metempfyehofis of Pythagoras im¬ 

plied nothing more than a fimilitude of manners and 

defires formerly exifting in fome perfon deceafed, and 
now reviving in another alive. Pythagoras is faid to 

have borrowed the notion of a metempfyehofis from 

the Egyptians; others fay from the ancient brach- 

mans. It is ftill retained among the ancient Banians, 

and other idolaters of India and China, and makes the 

principal foundation of their religion. Many of the 

modern Jews are faid to efpoufe this do&rine; and, to 

fupport their opinion, quote thefe words of Job, “ Lo 
all thefe things worketh God oftentimes with man (in 

Hebrew, and thrice) to bring back bis-fool from the 

pit to be enlightened with the light of the living.” It 

is certain, that at the time of Jefus Chrift this opinion 
was very common among the Jews: this appears in 

the gofpel, when they fay, that fome thought Jefus 

Chrift to be John the Baptift, others Elias, others Je¬ 

remiah, &c. 

METEMPTOSIS, a term in chronology, expref- 

fing the folar equation, neceffary to prevent the new 

moon from happening a day too late; by which it is 

oppofed to proemptofis, which fignifies the lunar equa¬ 

tion neceffary to prevent the new moon from happen¬ 

ing a day too foon. The new moon’s running a little 

backward, that is, coming a day too foon, at the end 

of three hundred twelve years and a half; by the pro- 

emptofis a day is added every three hundred years, 

and another every two thoufand four hundred years. 

On the other hand, by the metemptofis, a biffextile is 

fuppreffed every one hundred and thirty-four years; 

that is, three times in four hundred years. Thefe al¬ 

terations are never made but at the end of each cen¬ 

tury ; that period being very remarkable, and render¬ 

ing the pra&ice of the kalendar eafy. 

There are three rules for making this addition or 

fuppreffion' of the biffextile day, and by confequence Meteor, 

for changing the index of the epa&s, 1. When there " 

is a metemptofis, the next following, or lower index, 

muft be taken. 2. When there is a proemptofis with¬ 
out a metemptofis, the next preceding or fuperior in¬ 

dex is to be taken. 3. When there are both a metemp¬ 

tofis and proemptofis, or when there is neither the one 

nor the other, the fame index is preferved. 
METEOR, (by the Greeks called ftinapct, q. d. 

fublima, or <£ high raifed;” by the Latins imprcjfiones, 
as making figns or impreflions in the air), commonly 

denotes any bodies in the air that are of a flux or tranfi- 

tory nature. Hence it is extended to the phenomena of 

hail, rain, fnow, thunder, &c.; but is moft commonly 

confined to thofe unofual and fiery appearances named 

falling-Jlars, ignes fiatui, aurora boreales, &c. whether 

they appear at a great diltance from the earth or not. 

—Till the difeovery of elcflricity thefe meteors could 

not be accounted for: but they are now refolved, by 

the almoft univerfal confent of philofophers, into the 

a&ion of that fluid ; which, tho’ unheeded, hath (hew¬ 

ed itfelf in all ages. 
A luminous appearance, which muft have been of 

at) eleftric nature, is mentioned by Plutarch in his life 

of Lyfander ; who confiders it as a meteor. Pliny, in 

his fecond book of Natural Hiftory, calls thofe ap¬ 

pearances Jlars; and tells us, that they fettled not on¬ 

ly upon the malls, and other parts of fhips, but alfo 

upon mens heads. “ Stars, fays he, make their ap¬ 

pearance, both on land and fea. I have feen a light 

in that form on the fpears of foldiers keeping watch 

by night upon the ramparts. They arc feen alfo oil 

the fail-yards, and other parts of the (hips, making 

an audible found, and frequently changing their places. 

Two of thefe lights forebode good weather and a 

profperous voyage ; and drive away the Angle one, 

which wears a threatening afpeft. This the failors 

call Helen; but the two they call Cajlor and Pollux, 

and invoke them as gods. Thefe lights do fometimes, 

about the evening, reft on mens beads, and are a great 

and good omen. ’ Seneca, in his natural queftion3, 

chap. 1. takes notice of the fame phenomenon. “ A 

ftar (fays he) fettled on the lance of Gylippus, as he 

was failing to Syracufe : and fpears feemed to be on 

fire in the Roman camp.” In Csefar we find the fame 

appearances attending a violent ftorm. “ About that 

time, (fays the author,) there was a very extraordinary 

appearance in the army of Ctefar. In the month of 

February, about the fecond watch of the night, there 
fuddenly arofe a thick cloud, followed by a fhower of 

ftones; and the fame night, the points of the fpears 

belonging to the fifth legion feemed to be on fire.” Li¬ 

vy alfo mentions two fimilar fails. “ The fpears of 

fome foldiers in Sicily, and a walking flick which a 

horfeman in Sardinia was holding in his hand, feemed 

to he on fire. The fhorcs were alfo luminous with 

frequent fires.” 
Thefe appearances are called, both by the French 

and Spaniards inhabiting the coafts of the Mediterra¬ 

nean, St Helene's or St Te hue's fires ; by the Italians, 

the fires of St Peter and St Nicholas ; and are fre¬ 
quently taken notice of by the writers of voyages. If 

fome late accounts from France are to -be depended up¬ 

on, this phenomenon has been obferved at Plauzet for 

time immemorial; and Mr Binon, the curate of the place, 
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Meteor, fays-, that for 27 years, during, which he refided there,' 

in great ftqrms accompanied with black clouds, and. 

frequent lightning, the three-pointed extremities of the 

crofs of the fteeple of that plage appeared furrounded 

with a body of flame; and that when this phenomenon 

has been fee-n< the ftpvm was no longer to be dreaded, 

and calm weather returned foon after. 

Modern hiftory furnifhes a great many examples of 

a fimijar kind 5 but the rood remarkable of thefe ter- 
red rial meteors, if they may be fo called, is the ignis 

fatuusy or,, in common Englifh, Will with a wijp, to 

which the credulous vulgar afcribe very extraordinary 

and efpecially mifchievous powers. This phenomenon 
is chiefly vifible in damp places, and is alfo faid to be 

very often feen in burying grounds, and near dung¬ 

hills. Travellers fay, that it is very frequent near 
Bologna in Italy, and iij feveral parts of Spain and E- 

thiopia. The form and fize of it are very various, and 

often variable. 

It was the opinion of many philofophers, and efpe¬ 
cially Willoughby and Ray, that the ignis fatuus is 

made by fhining infers ; but this opinion was never 

\vell fugpprted., Sir Ifaac Newton calls it a vapour 

Jbining without heat, and fuppofes that there is the 

fame difference between this vapour and flame, that 

there is between wood fhining without heat, and burn¬ 

ing coals of fire- That this opinion is juft, and, more¬ 

over, that the light of this vapour fhining without 

heat is of the fame nature with light from putrefcent 
fiibftances, may, according to Dr Prieftley, be con¬ 

cluded, from the following circumftances relating to 

them, as deferred by Dr Derh.am,, and G. B. Bec- 
cari. 

The former of thefe gentlemen, having obferved an 

ignis fatuus in fqme boggy ground, between two roc¬ 

ky hills, in a dark and calm night, got by degrees 

within two or three yards of it, and, thereby had an, 

opportunity of viewing it to the greateft advantage. 

It kept flopping about a dead thiftle, till a flight mo¬ 

tion of the air, occafiqned, as he fuppofed, by Imnear 

a_pproach to it, made it jump to another place; and 

as he advanced, it. kept flying before him. He was 
fo near to it, that, had it been the Alining of glow¬ 

worms, he was fatisfied that he could not but have di- 

ftinguifhed the feparate fights of which it muft have 

confifted ; whereas it was one uniform body of light. 

He therefore thought that it muft be an ignited va¬ 

pour. Similar in fome refpe&s to this light, was 

one that furrounded the body and the bed of a wo¬ 

man at Milan, which fled from the hand that approach¬ 

ed it,, but was at length difperfed by the agitation of 
the air. 

Mr Beccari made it hfs bufinefs to inquire concern¬ 

ing this phenomenon of all his acquaintance, who had 

had opportunities of obferving it, either on the moun-, 

tains, or on the plain. He found that two which ap¬ 

peared on the plains, one to the north, and the other 

to the eaft of Bologna, were to be feen almoft every 

dark night, efpecially the latter ; and the light they 

gave was equal to that of an ordinary faggot. That 

■to the eaft of Bologna once appeared,to a gentleman 

of his acquaintance, as he was travelling, and kept him 

company above a mile, conftantly moving before him, 

and calling a ftronger light upon the road than the 

torch which was carried along with him. All thefe 

luminous appetra tees, he fays, gave light enough to Meteor, 

make all the neighbouring objedts vifible, and they were 

always obferved to be in motion, but this motion was 

various and uncertain. Sometimes they would rife 

up, and at other times fink ; but they commonly kept 

hovering about fix feet from the ground. They would 

alfo difappear of a fudden, and inftantly appear again 

in fome other place. They differed both in fize and 

figure, fometimes fpreading pretty wide, and then 

again contra&ing themfelves ; fometimes breaking in¬ 

to two, and then joining again ; fometimes floating 

like waves, and dropping, as it were, fparks of fire. 

He was affured that there was not a dark night all the 

year round in which they did not appear, and that they 

were obferved more frequently when the ground was 

Covered with fnow, than in the hotteft fummer ; fior 

did rain or fnow in the lead hinder their appearance 

but, on the contrary, they were obferved more fre¬ 

quently, and call a ftronger light in rainy and wet 

weather; nor were they much affected by the wind. 

The grounds to the eaft of Bologna, where the lar- 

geft of thefe appearances was feen, is, lie fay3, a hard 

chalky and clayey foil, which will retain the water a 

long time, and afterwards, in hot weather, would 

break into large cracks ; but on the mountains, where 

the ignes fatui were fmaller, the foil was of a loofe 

fandy texture, which would not keep the water very 

long. According to the bell information he could 

procure, thefe lights very much frequent brooks and 
rivers, being often obferved on the banks of them ; 

perhaps, he fays, becaufe the current of air car¬ 

ries them thither more readily than to any other place. 

This gentleman concludes his account of thefe ap¬ 

pearances with the following curious narrative. An 

intelligent gentleman travelling in March, between 

eight and nine in the evening, in a mountainous road, 

about ten miles fouth of Bologna, perceived a light, 

which Atone very ftrongly upon fome ftones which lay- 

on the banks of the river Rioverde. It feemed to be 

about two feet above the ftones, and not far from the 

water. In fize and figure it had the appearance of 

parallelopiped, fomewhat more than a foot in length, 

and half a foot high, the longeft fide being parallel to 

the horizon. Its light was fo ftrong, that he could 

plainly diftinguifti by it part of a neighbouring 

hedge, and the water of the river ; only in the eaft. 

corner of it the light was rather faint, and the fquare 

figure lefs perfedl, as if it was cut off or darkened by 

the fegment of a circle. 

His curiofity tempting him to examine this appear¬ 

ance a little nearer, he advanced gently towards the 

place; but was furprifed to find that it changed gra¬ 

dually from a bright red, firft to a yellowifti, and then 

to a pale colour, in. proportion, as he drew nearer; and 

when he came to the place itfelf it quite vaniftied. Up¬ 

on this he ftepped. back, and not only law it again, 

but found that the farther he went from it, the ftronger 
and brighter it grew. When he examined the place 

of this luminous appearance, he could not perceive the 

leaft fmell, or any other mark of fire. 

This extraordinary account was confirmed to M. 

Beccari by another gentleman, who frequently tra¬ 

velled the fame road, and who affured him that he had 

feen th.e very fame light five or fix different times, in, 

fpring and autumn, and that he had always obferved 
it 
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Meteor. It to be of the very feme ftiape, and-in the fame place; 

~ and he once took particular notice of its coming out 

of a neighbouring place, and fettling itfelf in the figure 

above defcribed. 

M. Beccari owns himfelf to be greatly at a lofs to 

account not only for this very remarkable appearance, 

but alfo for th» igties fatui in general. He only fays, 
that all perfons who ever faw any of thefe appearan¬ 

ces, agree, that they call a light quite different from 
that of fhining flies. 

Dr.Shaw defcribes an ignis fatuus, which he faw 

in the Holy Land, the circumftances of which are 

very remarkable. As he and his company were tra¬ 

velling by night, through the valleys of mount E- 

phraim, they were attended, more than an hour, by 

an ignis fatuus, which was fometimes globular, or in 

the form of the flame of a candle ; and which would, 

immediately afterwards, fpread itfelf fo much as to in¬ 

volve the whole company in a pale inoflfenfive light, 

and then contradl itfelf again, and fuddenly difappear. 

But in lefs than a minute it would become vifible as 

before; or, running along from one place to another, 

with a fwift progreflive motion, would expand itfelf, at 

certain intervals, over more than two or three acres of 

the adjacent mountains. The atmofphere, from the be¬ 

ginning of the evening, had been remarkably thick 

and hazy, and the dew, as they felt it upon their 

bridles, was unufually clammy and unduous. In the 

fame kind of weather, he fays, he has obferved thofe 

luminous appearances, which, at fea, fit ip about the 

mails and yards of {hips, and which the failors call 

eerpufanfe, which is a corruption of the Spanifh cuerpo 

fanto. 

Of the celejiial meteors, the moft common are thofe 

called falling-Jiars, which are fo well known, that it is 

needlef3 to defcribe them.- They do not very often ap¬ 

pear of a larger fize than the brighteft fixed ftars, tho* 

fometimes they equal Jupiter, or even Venus in appa¬ 

rent bulk, and are then exceedingly bright. They 

fometimes fife high in the air; for Mr Brydone takes 

notice of his having feen them as high to appearance 

abcwe the top of Mount iEtna, as they ufually appear 

when viewed from the ordinary ground. Sometimes, 

however, they are much lower. Signior Beceari men¬ 

tions one which feemed to dire& its courfe towards the 

place where he fat, growing continually larger and 

Jarger as it advanced, till at laft it difappeared at no 

great diftance, and left the faces, hands, and clothes, 

of thofe who faw it, and all the neighbouring objedfs, 

fuddenly illuminated with a diffufed and lambent light 

attended with no noife at all. While they were ftart- 

ing up, Handing and looking at one another, furprifed 

at the appearance, a fervant came running to them 

outof a neighbouring garden, and afked them if they 

had feen nothing ; for that he had feen a light fhine 

fuddenly in the garden, and efpecially upon the ftreams 

which he was throwing to water it. 

The other kinds of celeftial meteors are, aurora bo¬ 

realis, lightning of various forms, and large fire-balls. 

All thefe too fometimes appear very high, and fome¬ 

times very low ; the fire-balls efpecially, will fome¬ 

times ftrike the ground, and explode with great vio¬ 

lence, producing many mifchievous effe&s. See At¬ 

mosphere, Aurora Borealis, Cloud, Light¬ 
ning, &c. 

The general principles on which the phenomena of Method 

meteors depend, have already been fo fully explained II 

under the article Electricity, S^c. that very little Meiills- 

remains to be added* in this place. The inoffenfive 
lights, fuch as appear on the points of metallic bodies, 

the ignis fatuus, &c. are occafioned by a current of 

ele&ric matter Jetting into or out of any particular 

body ; for wherever that fluid is muph agitated, there 

a light will be vifible. If at the fame time there is a 

confiderahle difference between the ele&ricity of the 

atmofphere and the furface of the ground, the elec¬ 

tric ftream will be quietly imbibed, and no dangerous 

confequences will enfue to thofe who approach it; but 

if the ele&ricity of the atmofphere and_the ground 

happens to be much the fame, the fluid willjhen be 

much comprefled, will burn, explode, and produce all 

the mifehief of the forked or crooked lightning, or 

of that kind which appears in the form of balls, and 

which is fully explained under the article Light¬ 
ning. 

METHOD, the arrangement of our ideas in fuch 

a regular order, that their mutual connexion and de¬ 

pendence may be readily comprehended. See Logic, 
n° 114.—118. 

METHODISTS, a name at firft: given to a fociety 

of religious young men at Oxford, and now applied to 

all thofe who adhere to the dofilrine of the church of 

England as taught by Whitefield, Wefley, &c. They 

are faid to be, in general, plain well-meaning people, 

who do not diflent from the eftabliflied church, but 

profefs to live with great purity according to her ar¬ 

ticles. At their firft appearance their teachers were 

charged, in the heat of their zeal, with feveral irregu¬ 
larities, and many expreffions in their preaching which 

were not altogether unexceptionable: but as the civil 

government, with a moderation and wifdom peculiar 

to the prefent time, thought fit to overlook their be¬ 

haviour, they have fince honeftly acknowledged where¬ 

in they were miftaken ; and, in confequence of the 

perfe6f liberty of confcience they enjoy, hav? fubiided 

into a more regular and peaceable conduft, agreeable 

to the genuine fpirit of Chriftiaoity. 

Methodists, Methodici, is alfo an appellation 
given to a fed of ancient phyficians, who reduced the 

whole healing art to a few common principles or apt 
pearances. 

METHODIUS, a father of the church, bifhop of 
Olympus or Patara in Lycia, and afterward of Tyre 

in Paleftine, fuffered martyrdom at Chalcis in Greece 

toward the end of Dioclefiari’s perfecution in the year 
302. He compofed many works in a clear and ela- , 

borate (tile, which were extant ip Jerome’s time. Fa¬ 

ther Cotnbefis colleded feveral confiderable fragments 

of this writer, cited by Epiphanius, Photius, and 

others; and printed them with notes of his own, toge¬ 

ther with the works of Amphilochius, and Andreas 
Cretenfis, in folio, Paris 1644. 

METIUS (James), of Alcmaer, in Holland, the 
inventor of telefcopes with glaffes, one of which he 

prefented to the States General in 1609. Tubes ex¬ 
tended, by uniting them, to a great length, were 

known to the ancients ; but Metius was the firft who 

added glaffes, and he was indebted to chance for the 

difeovery: he had frequently obferved fome fchool- 

boys playing upon the ice, who made ufe of their co¬ 

py- 
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Met* py books rolled up in the Ihape of tubes, to look at 

II . each other, to which they fometimes added pieces of 
Metropolis. jce at each en(^ tQ vjew diftant obje&s : this led him 

to the invention of optic glaffes. 

METO, a famous mathematician of Athens, 432 

B. C. published his Anneadecatoride, that is, his Cycle 

of Nineteen years, by which he endeavoured to adjuft 

the courfe of the fun to that of the moon, and to make 

the folar and lunar years begin at the fame point of 

time. See Cycle of the Moon. 

METONYMY, in rhetoric, is a trope in which one 

name is put for another, on account of the near relation 

there is between them. See Oratory, n° 51. 

METOPE, in archite&ure, is the interval, or fquare 

fpace between the triglyphs of the Doric freeze, which 

among the ancients ufed to be painted or adorned with 

carved work, reprefenting the heads of oxen, or uten- 

fils ufed in facrifices. 

METOPOSCOPY, the pretended art of knowing 

a perfon’s difpofitions and manners, by viewing the 

traces and lines in the face. Ciro Spontoni, who has 

wrote exprefsly on metopofcopy, fays, that feven lines 

are examined in the forehead, and that each line is 

confidered as having its particular planet: the firft is 

the line of Saturn, the fecond of Jupiter, the third of 

Mars, &c. Metopofcopy is only a branch of' phy- 

fiognomy, which founds its conje&ures on all the parts 

of the body. 
METRE, in poetry, a fyftem of feet of a 

juft length. 
The different metres in poetry, are the different 

manners of ordering and combining the quantities, or 

the long and fhort fyllables : thus hexameter, penta¬ 

meter, iambic, fapphic verfes, &c. confift of different 

metres, or meafures. See Hexameter. 

In Englilh verfes, the metres are extremely various 

and arbitrary, every poet being at liberty to introduce 

any new form that he pleafea. The moft ufual are the 

heroic, generally confifting of five long and five Ihort 

fyllables, and verfes of four feet, and of three feet, and 

a caefura, or Angle fyllable. 

The ancients, by varioufly combining and tranfpo- 

fing their quantities, made a vaft variety of different 

meafures, by forming fpondees, &c. of different feet. 
See Poetry, n° 124, See. 

METRODORUS, a Greek phyfician, born at 
Chios, was the difciple of Democritus the philofopher, 

and the mafter of Hippocrates the phyfician and A- 

naxarchus the philofopher. He maintained, that the 

univerfe is infinite and eternal: but his works are loft. 

He lived about 444 B. C. 

METROPOLIS, the capital or principal city of 

a country or province. 

The term metropolis is alfo applied to archiepifcopal 
churches, and fometimes to the principal or mother- 

church of a city. The Roman empire having been 

divided into 13 diocefes and 120 provinces, each dio- 

cefe and each province had its metropolis, or capital 

city, where the proconful had his refidence. To this 
civil divifion, the ecdlefiaftical was afterwards adapted, 

M E X 
was confirmed by the council of Nice. A metropoli¬ 

tan has the privilege of ordaining his fuffragans; and 

appeals from fentences paffed by the fuffragans are _ 

preferred to the metropolitan. 

METZ, an ancient, large, and ftrong town of 

France, and capital of the territory of Meffin, with a 

citadel, a parliament, and a bilhop’s fee, whofe biihop 

affumes the title of a prince of the empire. The ca¬ 

thedral church is one of the fineft in Europe, and the 

fquare called Cojlin, and the houfe of the governor, are 

worth feeing. The Jews live in a part of the town by 

themfelves, where they have a fynagogue. The fweet- 

meats they make here are in high efteem. It is feated 

at the confluence of the rivers Mofelie and Seille. E. 

Long. 6. 16. N. Lat. 49. 7. 
MEURSIUS (John), a learned and laborious wri¬ 

ter, born at Lofdun, near the Hague, in 1579. He 
early difeovered a fondnefs for polite literature and the 

fciences ; and went to ftudy the law at Orleans with 

the fon of Barneveldt, whom he accompanied in his 

travels. In 1610 he was made profeffor of hiftory at 

Leyden, and afterwards Greek profeffor. His repu¬ 

tation daily increafing, Chriftian IV. king of Den¬ 

mark made him profeffor of hiftory and politics, in the 

univerfity of Sora. Meurfius filled that chair with u- 

niverfal applaufe; and died in 1641, aged 62. He 
wrote many learned works, feveral of which relate to 

the ancient Rate of Greece ; as, 1. De populis Atticee. 

2. Atticarum leflionum libri vi. 3. Archontes Athe- 

nienfes. 4. Fortuna Attica. 5. De Athenarum origine. 

6. De fejlis Gracorum, &c. John Meurfius, his fon, 

was alfo the author of feveral works. It feems almoft 

needlefs to obferve, that the fcandalous obfeene Latin 

work, intitled Meurjiust is not either of our author or 

his fon ; but, as is faid, the notable produftion of one 

John Weftranus, a lawyer at the Hague. 

MEW, Sea-mew, or Sea-mall. See Anas. 

Winter-Mew, or Coddy-moddy, in ornithology. See 

Larus. 

MEWING, the falling off or change of hair, fea¬ 

thers, fltin, horns, or other parts of animals, which 

happens in fome annually, in others only at certain 

flages of their lives : but the generality of beads mew 

in the fpring. An old hart calls his horns fooner than 

a young one, which is commonly in the months of 

February and March, after which they begin to but¬ 

ton in March or April: and as the fun grows ftrong, 

and the feafon of the year puts forth the fruits of the 

earth, fo their heads grow, and are fummed full by 

the middle of'June. It is to be obferved, that if a 

hart be gelt before he has a head, he will never have 

any ; and if he be gelt after he has a head, he will ne¬ 

ver call his horns; again, if he be gelt when he has a 

velvet-head, it will always be fo, without fraying, or 

burni Ihing. 

MEXICO, otherwife called New-Spain ; a large 

country of America, bounded on the north by New- 

Mexico, on the eall by the gulf of Mexico and the 

North Sea, and on the fouth and weft by South Ame¬ 

rica and the South Sea ; extending upwards of 2000 

and the biihop of the capital city had the dire&ion of miles in length, and from 60 to 600 in breadth. _ 1 ,, „ 

affairs, and the preheminence over all the bilhops of This country was firft difeovered, though imper'Mexico un- 
the province. His refidence in the metropolis gave feftly, by a Spaniard named Nunez de Balboa ; but, in denaken by 
him the title of metropolitan. This ereflion of metro- 1518, theconqueft of it was undertaken by a celebra-Cortes, 

politans is referred to the end of the third century, and ted adventurer named Ferdinando Cortes. It was not, 
Von. VII. 1 28 C how- 
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M<;x!fio. however, without great difficulty that he got his ex- 

pedition fet oil foot ; being perfecuted by the Spanifh 

governors in the Weft Indies, fo that he was at laft 

obliged to throw off his allegiance to them, and pro¬ 
ceed without any commiffion. However, on the loth 

of February 1519, he fet fail from the Havannah in 

Cuba; and foon landed on the ifland of Cozumel, on 
the coaft of Yucatan, difcovered the preceding year. 

Here he joined one of his officers named Pedro d* Al¬ 

var edo, .who had arrived fome days before, and colleded 

tome booty and taken a few prifoners. But the gene¬ 

ral feverely cenfured his condudl; and the prifoner^ 

were difmiffed, after they had been informed by an 

Indian interpreter named Melchior, that fuch injuries 

were entirely difagreeable to the intentions and wifhes 

of Cortes. Here he muftered his army, and found 

that it amounted to 508 foldiers, 16 horfemen, and 

109 mechanics, pilots, and mariners. Having encou¬ 

raged his men by a proper fpeech, and releafed, by 

means of fome Indian ambaffadors, a Spaniard named 

Jerom de Aguilar, who had been detained a prifoner 
lor eight years, he proceeded to the river Tabafco, 

where he hoped to be received in a friendly manner, as 

one Grijalva had been a ffiort time before ; but, from 

fome unknown caufe, he was violently attacked by 

them : however, the fuperiority of the Spanifh arms 

foon decided the vidlory, and the inhabitants were ob- 

a liged to own the king of Caftile as their fovereign. 

ReT'freSa,V Spaniards then continued their courfe well- 

from* the war<^> to l^e harbour of St Juan de Ullua ; where they 
emperor of were met by two Mexican canoes, who carried two 
Mexico, ambaffadors from the emperor of that country, and 

Ihewed the greatest figns of peace and amity. Their 
language was unknown to Aguilar; but one of the fe¬ 

male Haves above-mentioned underftood it, and tranf- 

lated it into the Yucatan tongue; after which Aguilar 

interpreted the meaning in Spanifh. This flave was af¬ 

terwards named Donna Marina, and proved very ufe- 

3 ful in their conferences with the natives. 
State of the. ^t this time the Mexican empire, according to 

Dr Robertfon, was arrived at a pitch of grandeur to 

which no fociety had ever attained in fo fhort a pe¬ 

riod. Though it had fubfifted only for 130 years, its 
dominion extended from the north to fouth fea ; over 

territories ftretching about 500 leagues from eaft to 

weft, and more than 200 from north to fouth ; com¬ 
prehending provinces not inferior in fertility, popula¬ 

tion, and opulence, to any in the torrid zone. The 
reigning emperor was called Montezuma, orMotezutna, 

whofe authority was very defpotic, and his temper 

haughty and cruel. Though by nature he poffeffed a 

good deal of courage and refolution ; yet from the 

fir ft moment that the Spaniards appeared on his coaft, 

he difcovered fymptoms of timidity and embarraffment, 

and all his fubje&s were embarraffed as well as himfelf. 

The general difmay which took place on this occafion 
was partly owing to the ftrange figure the Spaniards 

made, and the prodigious power of their arms; but 
partly alfo to the following circumftance. An opi¬ 

nion prevailed almoft univerfally among the Americans, 

if we may believe the earlieft and moft authentic 

hiftorians, that fome dreadful calamity impended over 
their heads, from a race of formidable invaders who 

Ihould come from regions towards the rifing fun, to 

over-run and defolate their country. Whether this 

difquieting apprehenfion flowed from the memory of 
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empire 
that time. 

fome natural calamity which had aifli&ed that part of Mexico, 

the globe, and impreffed the minds of the inhabitants 
with fuperftitious fears and forebodings; or whether it 

was an imagination accidentally fuggefteft by the 
aftouiffiment which the firft fight of a race of new 

men occafioned, it is impoffible to determine. But 

as the Mexicans were more prone to fuperftition than 

any people in the new world, they were more deeply 

affedled with the appearance of the Spaniards, whom 

they inftantly fuppofed to be the inftruments deftined 
to bring about that fatal revolution which they dreaded: 
and this produced the embaffy above-mentioned. 

By means of his two interpreters, Donna Marina, 
and Aguilar, Cortes learned that the chiefs of the 

Mexican embaffy were deputies from Pilpatoe and 

Teutile; the one governor of a province under the 

emperor, and the other the commander of all his forces 

in that province: the purport of their embaffy was, 
to inquire what his intentions were in vifiting their 

coafts, and to offer him what affiftance he might need 

in order to continue his voyage. Cortes, in his turn, 
alfo profeffed the greateft friendftiip; and informed the 

ambaffadors, that he came to propofe matters of the 

utmoft confequence to the welfare of the prince and 

his kingdom; which he would more fully unfold in 4 

perfon to the governor and the general. Next morning, Cortes lands 
without waiting for any anfwer, he landed his troops, a"d fonifics 

his horfes, and his artillery; began to ere A huts for his*1'4 camP* 

men, and to fortify his camp. The natives, inftead 

of oppofingthe entrance of thefe fatal guefts into their , 
country, affifted them in all their operations, with an 

alacrity which they had ere long reafon to repent. 

The next day the ambaffadors had a formal audi¬ 

ence; at which Cortes acquainted them, that he came 

from Don Carlos of Auftria, king of Caftile, the 

greateft monarch of the eaft, and was intruded with 

propofitions of fuch moment, that he would impart 
them to none but the emperor himfelf, and therefore 

required to be conduced immediately to the capital. f 
This demand immediately produced the greateft un-The Indians 

eafinefs ; and the ambaffadors did all in their power to en<*eaV0lir 

diffuade Cortes from his defign, endeavouring to con- 

ciliate his good-will by the prefents fent him byg0jngIO 

Montezuma. Thefe they introduced with great pa- ihe capital, 

rade, and confided of fine cotton-cloth, of plumes ofbut in vain» 

various colours, and of ornaments of gold and filver 

to a confiderable value, the workmanlhip of which 

appeared to be as curious as the materials were rich. 
But thefe prefents ferved only to excite the avidity of 

the Spaniards, and to increafe their defire for be¬ 

coming mailers of a country which abounded with fo 

many precious commodities. Cortes indeed could fcarce- 

ly reftrain himfelf fo far as to hear the arguments made 

ule of by the ambaffadors to diffuade him from going 
to the capital ; and, in a haughty, determined tone, 

infilled on his former tlemand of being admitted to a 
perfonal interview with their fovereign. 

During this converfation, fome painters in the 

retinue of the Mexican chiefs had been diligently em¬ 

ployed in delineating, upon white cotton cloths, figures 

of the ihips, horfes, artillery, foldiers, and whatever 
elfe attra&ed their eyes as lingular. When Cortes 

obferved this, and was informed that thefe pidlures 

were to be fent to Montezuma, he refolved to render 
the reprefentation ftill more ftriking and interefting. 

The trumpets, by his orders, founded an alarm ; the 
troop*. 
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Mexico. troops formed in order of battle, and fhewed their 

---agility and ftrength in the bed manner they could ; 

while the artillery was pointed againd the neighbour¬ 
ing trees, among which it made dreadful havock. 

The Indians for fome time looked on with filent a- 
ftonifhment; but at the explofion of the cannon, fome 

fled, others fell to the ground, and all were fo con¬ 

founded, that Cortes found it difficult to quiet and 
<j compofe their minds. 

Monte- When the painters had exerted their utmod efforts 
zuma made jn reprefenting all thefe wonderful things, meffengers 

witlThis6 were tmmediately difpatched to Montezuma with the 
elefign. piftures, and a full account of every thing that had 

paffed fince the arrival of the Spaniards, together 
with fome European curiofities to Montezuma; which, 

though of no great value, Cortes believed would be 

acceptable on account of their novelty. The Mexi¬ 
can monarchs, in order to obtain the earlied informa¬ 

tion of every occurrence in all parts of their empire, 

had couriers poded at proper Rations along the prin¬ 

cipal roads; and as thefe were trained to agility 

by a regular education, they conveyed intelligence 
with furprifing rapidity. Though the city in which 

Montezuma refided was above 180 miles from St Juan 
de Ullua, Cortes’s prefents were carried thither, and 

1 an anfwer returned to his demands, in a few days. 
Sends an As the anfwer was unfavourable, Montezuma had en- 

u",fav0l'r" deavoured to molhfy the Spanilh general by the rich- 

bu^accom-’ne^s °f his prefents. Thefe confided of the manufac- 
panied withtures of the country 5 cotton-duffs fo fine, and of fuch 
rich pre- delicate texture, as to refemble filk ; pi&ures of ani- 
fn»ts. mals, trees, and other natural objeds, formed with 

feathers of different colours, difpofed and mingled 

with fuch {kill and elegance as to rival the works of 

v the pencil in truth and beauty of imitation. But 

what chiefly attrafted their attention, were two large 

plates of a circular form; one of malfive gold repre¬ 

fenting the fun, the other of filver reprelenting the 

moon. Thefe were accompanied with bracelets, col¬ 

lars, rings, and other trinkets of gold ; and that no¬ 

thing might be wanting which could give the Spaniards 

a complete idea of what the country afforded, fome 
boxes filled with pearls, precious dones, and grains of 

gold unwronght, as they had been found in the mines 

or rivers, were fent along with the red. Cortes re¬ 

ceived all with an appearance of the mod profound 
refpeft for Montezuma; but when the Mexicans, 

prefuming upon this, informed him, that their matter, 
though he defired him to accept of what he had fent 

as a token of his regard for the prince whom he repre- 

fented, would not give his confent that foreign troops 

fhould approach nearer to his capital, or even allow 

•Cortes dill t^iem to continue longer in his dominions. Cortes de- 
infifts on clared, in a manner more refolute and peremptory 

hisdemand.than formerly, that he mud infid on his fird demand; 
as he could not, without difhouour, return to his own 

fovereign until he was .admitted into the prefence of 

the prince whom he was appointed to vifit in his name. 

The Mexicans were adonifhed at the fight of a man 

who dared to oppofe the will of their emperor; but 
not being willing to come to an open rupture with fuch 

formidable enemies, with much ado they prevailed upon 

Cortes to promife that he would not move from his 

prefent camp until the return of a meffenger whom 

they fent to Montezuma for further indru&ions. 

The pufillauimity of the Indian monarch afforded 

time to the Spaniards to take meafures which would Mexico, 

have been out of their power had they been vigoroufly 

attacked on their fird refufal to obey his orders. 

Cortes nfed every method of fecuring the affeffions of 
the foldiers; which indeed was very nectffary, as 

many of them began to exclaim againd the raflinefs 

of his attempt in leading them againd the whole force f 

of the Mexican empire. In a (hort time Teutile Monte- 
arrived with another prefent from Montezuma, andznmape- 
together with it delivered the ultimate orders, of that remptoriiy 

monarch to depart indantly out of his dominions ; and tcAeave 

when Cortes, indead of complying with hisdemands, his domi- 
renewed his requed of audience, the Mexican imme- nions. 

diately left the camp with drong marks of furprife and 

refentment. Next morning, none of the natives ap¬ 

peared; all friendly correfpondence feemed to be at an 

end, and hodilities were expefted to commence every 
moment. A fudden condernation enfued among the 

Spaniards, and a party was formed againd him by the 

adherents of Velafques; who took advantage of the oc- 
cafion, and deputed one of their number, a principal of¬ 

ficer, to remondrate, as if in name of the whole army, 

againd his ralhnefs, and to urge the neceflity of his 

returning to Cuba. Cortes received the meffage with¬ 
out any appearance of emotion; and as he well knew 

the temper and wifties of his foldiery, andforefaw how 

they would receive a propofition fo fatal to all the fplen- 

did hopes and fchemes which they had been forming 

with fuch complacency, he pretended to comply with 
the requed now made him, and iffued orders that the 

army fhould be in readinefs next day to embark for 

Cuba. Upon hearing this, the troops, as Cortes had 

expeded, were quite outrageous : they pofitively 

refufed to comply with thefe orders, and threatened 

immediately to choofe another general if Cortes con¬ 

tinued to infid on their departure. 

Our adventurer was highly pleafed with the difpo- 
fition which now appeared among his troops : never- 

thelefs, diffembling his fentiments, he declared, that 

his orders for embarking had proceeded from a per- 
fuafion that it was agreeable to his fellow-foldiers, 

to whofe opinion he had facrificed his own 5 but now 

he acknowledged his error, and was ready to refume 

his original plan of operation. This fpeecli was highly 

applauded ; and Cortes, without allowing hi6 men 

time to cool, fet about carrying his defigns into exe- t9 
cation. In order to give a beginning to a colony, he Villa Rici 
affembled the principal perfons in his army, and by founded, 

their fuffrages elefted a council and magiltrates, in 

whom the government was to be veded. The perfons 

chofen were mod firmly attached to Cortes; and the 

new fettlement had the name of Villa Rica de la vera 

Cruz ; that is, the rich town of the true crofs. 
Before this Court of his own making, Cortes did 

not befitate at refigning all his authority, and was ,r 

immediately re-elected chief-judice of the colony, The go- 

and captain-general of its army, with an ample com- v' ,n,ent 

million, in the king*6 name, to continue in force till0 , enev^ 
the royal pleafure fhould be farther known. The Ve * 

foldiers eagerly ratified their choice by loud acclama-Cortes. 
tions; and Cortes, now confidering himfelf as no longer 

accountable to any fubject, began to affume a mueh 

greater degree of dignity, and to exercife more exten- 

five powers, than he had done before. Some of the 

foldiers began to exclaim againd the proceedings of 

the council as illegal; but the ringleaders were in- 

28 C i ffantly 
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Mexico, ftantly fent on board the fleet loaded with irons. By 

" this timely feverity the reft were overawed J and 

Cortes, knowing of how great importance unani¬ 

mity was to his future fuecefs, foon found means 

to reconcile thofe who were moft difaffeCted ; to 
which purpofe a liberal diftribution of the Mexican 

gold, both among friends and foes, contributed not a 

,T little. 
Makes an Cortes, having thus flrengthened himfelf as well as 
alliance he could, refolved to advance into the country; and 

Caci r^of t0 t^,'a was encouragcd by the behaviour of the 
Zempoalla. caciqi,e or petty prince of Zempoalla, a confiderable 

town at no great diftance. This prince, though fub- 
jcCt to Montezuma, was exceedingly impatient of the 

yoke; and fo filled with dread and hatred of the em¬ 

peror, that nothing could be more acceptable to him 

than an appearance of being delivered from that fub- 

je&ion; and a deliverance of this kind he now hoped 

from the Spaniards. For this reafon he fent ambaf- 

fadors to Cortes, with offers of friendlhip, which were 

gladly accepted by him ; and in confequence of the 

alliance, he very foon vifited Zempoalla. Here he 

was received in the moft friendly manner imaginable, 

and had a refpeCt paid towards him almoft equivalent 

Character to adoration. The cacique informed him of many 
of Monte- particulars relating to the character of Montezuma.— 

iTThe^ca-” He told him, that he was a tyrant, haughty, cruel, 
cique.6 an^ fufpicious ; who treated his own fubjeCts with 

arrogance, ruined the conquered provinces by his ex¬ 
tortions, and often tore their fons and daughters from 

them by violence; the former to be offered as victims 

to his gods, the latter to be referved as concubines 
for himfelf and favourites. Cortes, in reply, artfully 

infinuated, that one great objeCl of the Spaniards in 

vifiting a country fo remote from their own was, to 

redrefs grievances, and to relieve the oppreffed; and 

having encouraged him to hope for this interpofi- 

tion in due time, continued his march to Quiabiflan, 

the territory of another cacique, and where, by the 

friendly aid of the Indians, a Spanifh colony was foon 

formed. 
During the refidence of Cortes in thefe parts, he fo 

far wrought on the minds of the caciques of Zem¬ 

poalla and (Quiabiflan, that they ventured to infult 

the Mexican power, at the very name of which they 

had been formerly accuftomed to tremble. Some of 

Montezuma’s officers having appeared to levy the 
ufual tribute, and to demand a certain number of hu¬ 

man victims, as an expiation of their guilt in pre¬ 

fuming to hold intercourfe with thofe ftrangers whom 

the emperor had commanded to leave his dominions; 

inftead of obeying his orders, they made them pri- 

foners, treated them with great indignity, and, as 

their fuperftition was no lefs barbarous than Mon¬ 

tezuma’s, they threatened to facrifice them to their 

gods. From this laft danger, however, they Were 
delivered by the interpofition of Cortes, who mani- 

fefted the utmoft horror at the mention of fuch a 

,3 deed. This aCt of rebellion firmly attached the two 

The caci- caciques to the interell of Cortes; and without hefi- 
ques of tation they acknowledged themfelves vaffals of the 

king of Spain. Their example was followed by the 

arul'fo'mtf* Totonaques, a fierce people who inhabited the moun- 
others, fub-tainous parts of the country. They willingly fub- 

Bik. jedted themfelves to the crown of Caftile; and offered 

to accompany Cortes with all their forces in his march Mexico, 

towards Mexico. 

Though Cortes had now taken fuch meafures as in 

a manner enfured his fuccefs; yet, as he had thrown 

off all dependence on the governor of Cuba, who was 

his lawful fuperior, and apprehended his intereft at 
court, he thought proper, before he fet out on his in¬ 

tended expedition, to take the moft effectual meafures 

againft the impending danger. With this view, heTjie 

perfuaded the magiftrates of his colony to addrefs a trates of8 
letter to the king, containing a pompous account of Villa Rica 

their own fervices, of the country they had difcovered, a let* 

&c. and of the motives which had induced them 
throw off their allegiance to the governor of Cuba, gpajn jn 

and to fettle a colony dependent on the crown alone, favour of 
in which the fupreme power civil as well as military Cortes, 

had been veiled in Cortes; humbly requefting their 

fovereign to ratify what had been done by his royal 
authority. Cortes himfelf wrote in a fimilar ftrain; 

but as he knew that the Spanifh court, accuftomed to 

the repeated exaggerations of American adventurers, 

would give little credit to the fplendid accounts of 

New-Sp3in, if they were not accompanied with fuch 

a fpecimen of what it contained as would excite an 
high idea of its opulence, he folicited his foldiers to 

relinquilh what they might claim as their part of the 

freafures which had hitherto been collected, in order 

fh3t the whole might be fent to the king. Porto- 

carrero and Montejo, the chief magiftrates of the 

colony, were appointed to carry thi3 prefent to Ca¬ 
ftile, with exprefs orders not to touch at Cuba in their 

paffage thither. But while a veffel was preparing for 
their departure, an unexpected event produced a ge¬ 

neral alarm. Some foldiers and failors, fecretly dif- 

affefled to Cortes, formed a defign of feizing one of 

the brigantines, and making their efcape to Cuba, in 

order to give fach intelligence to the governor, as 

might enable him to intercept the veffel which was to 

carry the treafure and difpatches to Spain. This 

confpiracy was conducted with profound fecrefy; but 

at the moment when every thing was ready for exe¬ 

cution, the fecret was difcovered by one of the affo- IS 
dates* The latent fpirit of difaffeCtjon which Cortes Cortes 

was now too well convinced had not been extinguifhed k“rrns h’s 
amongft his troops, gave him very great uneafinefs. er* 

The only method which he could think of to prevent 

fuch confpiracies for the future was, to deftroy his 
fleet; and thus deprive his foldiers of every refource 

except that of conqueft : and with this propofal he 

perfuaded his fnen to comply. With univerfal con- 
fent therefore the fhips were drawn afhore, and, after 

being dripped of their fails, tigging, iron-work, and 

whatever elfe might be of ufe, they were broke in 

pieces. 
Cortes having thus rendered it neceffary for his 

troops to follow wherever he cliofe to lead, began his 
march from Zempoalla with 500 infantry, 15 horfe, 

and fix field-pieces. The reft of his troops, confifting 

chiefly of fuch as from age or infirmity were lefs fit 
for aClive fervice, he left as a garrifon in Villa Rica, 

under the command of Efcalante, an officer of merit, 

and warmly attached to his intereft. The cacique of 

Zempoalla fupplied him with provifions; and with 200 

of thofe Indians called Tamames, whofe office, in a 

country where tame animals were unknown, was to 
carry 
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Mex'en, carry burdens, and perform all manner of fervile la- 

——-hour. He offered likewife a confiderable body of 

troops; but Cortes was fatisfied with 400; taking 

care, however, to. choofe perfons of fuch note, that 

they might ferve as hoftages for the fidelity of their 

mailer. 
Nothing memorable happened till the Spaniards 

arrived on the confines of the republic of Tlafcala. 

The inhabitants of that province were warlike, fierce, 
and revengeful, and had made confiderable progrefs 

in agriculture and fome other arts. They were im¬ 

placable enemies to Montezuma; and therefore Cortes 

hoped that it would be an eafy matter for him to pro- 

I(; cure their friend/hip. With this view, four Zem- 

Sends am- poallans of high rank were fent ambaffadors to Tlaf- 
bafiadors to cai3j drefled with all the badges of that office ufual 

oFIlai'cala*1 amonS the Indians. The fenate were divided in their 
opinions with regard to the propofals of Cortes: but 

at laft, Magifcatzin, one of the oldeft fenators, and a 

perfon of great authority, mentioned the tradition of 

their anceftors, and the revelations of their priefts; 

that a race of invincible men, of divine origin, who 

had power over the elements, fhould come from the 

eaft to fubdue their country. He compared the re- 

femblance which the ftrangers bore to the perfons 

figured in the tradition of Mexico, their dominion 

over the elements of fire, air, and water; he reminded 

the fenate of their prodigies, omens, and fignals, 
which had lately terrified the Mexicans, and indicated 

fome very important event; and then declared his 

opinion, that it would be ralhnefs to oppofe a force 

apparently affifted by heaven, and men who had al¬ 

ready proved, to the fad experience of thofe who op- 

pofed them, that they were invincible. This orator 

was oppofed by Xicotencal, who endeavoured to prove 

that the Spaniards were at beft but powerful magi¬ 

cians 5 that they had rendered themfelves obnoxious 
to the gods by pulling down their images and altars, 

(which indeed Cortes had very imprudently done at 

Zempoalla) ; and of confequence, that they might 

eafily be overcome, as the gods would not foil to 

refent fuch an outrage. He therefore voted for 

war, and advifed the cruihing of thefe invaders at one 
blow. 

TheTlaf- The advice of Xicotencal prevailed; and in confe- 
I calans le- quence of it, the ambaffadors were detained; which 
, folve on giving Cortes the alarm, he drew nearer the city of 

W4r- Tlafcala. In this tranfadion we may eafily fee how 

little the Tlafcalans, notwithftanding all their ferocity, 

were /killed in military affairs. They fuffered Cortes, 

with his army drawn up in good order, to pafs a ftrong 

wall between two mountains, which might have been 

very advantageou/ly defended againft him. He had 

not advanced far beyond this pafs, however, before a 

party of Tlafcalans with plumes were difcovered, which 

denoted that an army was in the field. Thefe he drove 

before him by a detachment of fix horfe, obliged them 

to join another party, and then reinforcing the advan¬ 

ced detachment, charged the enemy with fuch vigour 

that they began to retire. Five thoufand Tlafcalans, 

whom Xicotencal had placed in ambu/h, then ru/hed 

out of their hiding places, juft as the infantry came 

up to affift their (lender body of cavalry. The enemy 

attacked with the utmoft fury ; but were fo much 

difconcerted by the firft difcharge of the fire-arms, 

that they retreated in confufion, furniihing the Spa- Mexico*, 

niards with an opportunity of purfuing them with great ' 

/laughter. Cortes, however, fuppofing that this could 

not be their whole force, advanced with the utmoft 

caution, in order of battle, to an eminence, from whence 
he had a view of the main body of the Tlafcalan army 

commanded by Xicotencal, confiding of no fewer than 

40,000 men. By thefe the fmall army of Cortes was 
entirely furrounded; which Xicotencal no fooner per¬ 

ceived, than he contracted the circle with incredible 
diligence, while the Spaniards were almoft overwhelm¬ 

ed with (howers of arrows, darts, and ftones. It is im- 

poffible but in this cafe many of the Spaniards muft 

have peri/hed, had it not been for the infufficiency of 

the Indian weapons. Their arrows and fpcars were 

headed only with flint, or the bones of fi/hes ; their 

flakes hardened in the fire, and wooden fwords, though 

deftru&ive weapons among naked Indians, were eafily 

turned afide by the Spani/h bucklers, and could hardly 

penetrate the quilted jackets which the foldicrs wore* 

Thefe circumftances gave the Spaniards a prodigious 

advantage over them; and therefore, the Tlafcalans 
notwithftanding their valour and fuperiority in number,, 

could accompli(h no more in the prefent inftance, than 

to kill one horfe, -and /lightly wound nine foldiersr 

The Tlafcalans being taught by this, and fome fub- 

fequent encounters, how much they were inferior to 
the Spaniards, began to conceive them to be really 

what Magifcatzin had faid; a fuperior order of beings, 
againft whom human power could not prevail. In this 

extremity they had recourfe to their priefts, requiring 

them to reveal the caufes of fuch extraordinary events, 

and to declare what means they /hould take to repel 

fuch formidable invaders. The priefts, after many fa- 

crifices and incantations, delivered their refponfe, That 

thefe ftrangers were the offspring of the fun, procrea¬ 

ted by his animating energy in the regions of the eaft t 

that, by day, while cheri/hed with the influence of his 

parental beams, they were invincible ; but by night, 
when his reviving heat was withdrawn, their vigour 

declined and faded like herbs in the field, and they 

dwindled down into mortal men. In confequence of 

this, the Tlafcalans aCted in contradiction to one of 

their moft eftabli/hed maxims in war, and ventured to 

attack the enemy in the night-time, hoping to deftroy 

them when enfeebled and furprifed. But the Spani/h 

centinels having obferved fome extraordinary move¬ 

ments among the Tlafcalans, gave the alarm. Imme¬ 

diately the troops were under arms, and Tallying out, tg: 

defeated their antagonifts with great /laughter, with- But are de- 
out allowing them to approach the camp. By this dif- feated and; 

after the Tlafcalans were heartily difpofed to peace ;fue foE 
but they were at a lofs to form an adequate idea 0fPeace- 

the enemies they had to deal with. They could not 

afcertain the nature of thefe furprifing beings, or whe¬ 

ther they were really of a benevolent or malignant dif- 
pofition. There were circumftances in their behaviour 

which feemed to favour each opinion. On the one 

hand, as the Spaniards constantly dimiffed the pri- 

foners whom they took, not only without injury, but 

often with prefents of European toys, and renewed 

their offers of peace after every victory; this lenity a- 
mazed people accuftomed to the exterminating fy/ten* 

of war known in America, and who facrificed and de¬ 

voured without mercy all the captives taken in battle? 
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Mexico. and difpofed them to entertain fentiments favourable 

to their humanity. But, on the other hand, as Cortes 
had feized 50 of their countrymen who brought pro- 

vijions to their camp, and cut off their heads ; this 
bloody fpeftacle, added to the terror occafioned by 

the fire-arms and horfes, filled them with dreadful ideas 
of their ferocity. Accordingly they addreffed them 

in the following manner : “ If, {faid they), you are 

divinities of a cruel and favage nature, we prefent to 
you five flaves, that you may drink their blood and eat 

their flelh. If you are mild deities, accept an offer¬ 

ing of i-ncenfe and variegated plumes. If you are 

Wbid?is men> here is meat, bread, and fruit, to nourilh you.” 
granted. After this addrefs, the peace was foon concluded, to 

the great fatisfaftion of both parties. The Tlafcalans 

yielded themfelves as vaffals to the crown of Caftile, 
and engaged to afiift Cortes in all his operations; while 

he took the republic under his protection, and proroi- 

fed to defend their perfons and poffeffions from injury 

ao and violence. 
Great di- This reconciliation took place at a very feafonable 

the jun&ure for the Spaniards. They were not only worn 

niards.3* out >nce^ant toil, but fo deftitute of neceffaries, 
that they had no other falve to drefs their wounds but 

what was compofed of the fat of Indians whom they 

had flain. Their diftreffes, in (hort, were arifen to 
fuch an height that they had begun to murmur, and 

even to defpair, infomuch that Cortes had much diffi¬ 
culty in retraining them within any kind of bounds: 

but the fubmiffion of the Tlafcalans, and their own 

triumphant entry into the city, where they were recei¬ 
ved with the reverence due to a fuperior order of be¬ 
ings, banilhed at once all memory of paft fufferings, 

rlilpelled every anxious thought, and fully convinced 

them that they could not be refitted by any power in 
America. 

Cortes left no method untried'to gain the favour 

and confidence of the Tlafcalans; which, however, he 

had almoft entirely loft, by his untimely zeal in de- 
ftroying their idols as he had done thofe of Zempo- 
alla. But he was deterred from this rafh aCtion by his 

chaplain, father Bartholomew de Olmedo; and left 

the Tlafcalans in the nndifturbed exercife of their fu- 

perftition, requiring only that they ffiould defift from 

their horrid praftice of offering human victims. As 

k°n 38 k‘s trooPs were fit for fervice, he refolved to 
march for continue liis march towards Mexico, notwithftanding 
Mexico. the remonftrances of the Tlafcalans, who looked upon 

his deftruCtion as unavoidable if he put himfelf into 
the power of fuch a faithlefs prince as Montezuma. 

But the emperor, probably intimidated with the fame 

of his exploits, had refolved to admit his vifit; and in¬ 

formed Cortes that he had given orders for his friendly 
reception at Cholula, the next place of any confequence 

«■ on the road to Mexico. In this, however, he was by 

oMVMite- n° means h*1061’6, Cholula was looked upon by all the 
Z'ima°and' inhabitants of the empire as a very holy place; the 
the Cholu- fanCtuary and chief feat of their gods, to which pil- 
fans. grims reforted from every province, and a greater 

number of human victims were offered in its principal 
temple than even in that of Mexico. Montezuma 

therefore invited the Spaniards thither, either from 
fome fuperftitious hope that the gods would not fuffer 

this facred manfion to be defiled; or from a belief, that 

fee himfelf might there find an opportunity of cutting 

them off with more certainty of fuccefs, when under Mexico, 
the immediate protection of his gods. Cortes, how- ~ 

ever, was received with much feeming cordiality; but 

6000 Tlafcalan troops who accompanied him were ob¬ 
liged to remain without the town, as the Cholulans re- 

fufed to admit their ancient enemies within their pre- 
einCis. Yet two of thefe, by difguifing themfelves, 

got into the city, and acquainted Cortes that theyob- 
ferved the women and children belonging to the prin¬ 

cipal citizens retiring every night in a great hurry, 

and that fix children had been facrificed in the great 

temple ; a fign that fome warlike enterprife was at 
hand. At the fame time Donna Marina, the inter¬ 

preter, received information from an Indian woman 

of diftinCtion, whofe confidence fhe had gained, that 

the deftruCtion of the Spaniards was concerted ; that 
a body of Mexican troops lay concealed near the town; 

that fome of the ftreets were barricaded, in others deep 

pits or trenches were dug, and (lightly covered over, 

as traps into which the horfe might fall; that ftones 
and miffive weapons were collected on the tops of the 
temples, with which to overwhelm the infantry ; that 

the fatal hour was already at hand, and their ruin un- is 

avoidable. Cortes, alarmed at this news, fecretly ar- Severe pu- 
retted three of the chief priefts, from whom he extort- niftment of 

ed a confeffion that confirmed the intelligence he had *sCll0^u" 
already received. As not a moment was to be loft, 

he inftantly refolved to prevent his enemies, and to in- 

fliCt on them fuch dreadful vengeance as might ftrike 
Montezuma and his fubjeCts with terror. For this pur- 

pofe the Spaniards and Zempoallans were drawn up in 
a large court, which had been allotted for their quar¬ 

ters, near the centre of the town; the Tlafcalans had 

orders to advance ; the magiftrates and chief citizens 
were fent for under various pretexts, and feized. On 

a fignal given, the troops rulhed out, and fell upon the 

multitude, deftitute of leaders, and fo much aftonifhed, 

that the weapons dropped from their hands, and they 
ftood motionlefs, and incapable of defence. While the 

Spaniards attacked them in front, the Tlafcalans did 
the fame in the rear; the ftreets were filled with (laugh¬ 

ter; the temples, which afforded a retreat to the priefts 

and fome leading men, were fet on fire, and they pe- 

rilhtd in the flames. This fcene of horror continued 

two days; during which the wretched inhabitants fuf- 

fered all that the deftruCtive rage of the Spaniards, or 
the implacable revenge of their Indian allies, could in- 
flift. At length the carnage ceafed, after the (laugh¬ 

ter of 6000 Cholulans, without the lofs of a Angle 
Spaniard. Cortes then releafed the magiftrates; and 
reproaching them bitterly for their intended treachery, 

declared, that as juftice was now appeafed, he forgave 

the offence; but required them to recall the inhabi¬ 
tants who liad fled, and re-eftablilh order in the town. 

Such was the afcendant that the Spaniards had now 

obtained over this fuperftitious race, that this order 
was inftantly complied with; and the city was in a few 

days again filled with people, who paid the moft re- 
fpeCtful fervice to thofe men whofe hands were ftained 

with the blood of their relations and fellow-citizens. 14 

From Cholula, Cortes advanced direCtly towards Difaff'eftion 
Mexico; and throughout the whole of his journey was of Monte- 
entertained with accounts of the oppreffions and crueb fuma s 

ty of Montezuma. This gave him the greateft hopeje“s’ 

of accomplilhiiig his defign; as he now perceived that 

the 
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Mexico, the empire was entirely divided, and no fort of unani- 

~ mity prevailed among them. No enemy appeared to 
check his progrefs. Montezuma was quite irrefolnte; 

and Cortes was almoft at the gates of the capital, be¬ 

fore the emperor had determined whether to receive 

him as a friend, or oppofe him as an enemy. But as 

no fign of open hoftility appeared, the Spaniards, with¬ 

out regarding the fluctuations of Montezuma’s fenti- 
ments, continued their march to Mexico, with great cir- 

cnmfpedtion and the ftriCteft difeipline, though with¬ 

out feeming to fufpeCt the prince whom they were a- 

sj bout to vifit. 
Meeting of When they drew near the city, about 1000 perfons, 
Cortes and wj1Q appearecj to be of diftinCtion, came forth to meet 

zuma.C* them, adorned with plumes, and clad in mantles of fine 
cotton. Each of thefe, in his order, paflfed by Cortes, 

and faluted him according to the mode deemed molt 

refpedtful and fubmiflive in their country. They an¬ 
nounced the approach of Montezuma himfelf, and foon 

after his harbingers came in fight. There appeared 

firft 200 perfons in an uniform drefs, with large plumes 

of feathers, alike in fgfhion, marching two and two, 

in deep filence, barefooted, with their eyes fixed on the 

ground. Thefe were followed by a company of higher 

rank, in their mod Ihowy apparel; in the midft of 
whom was Montezuma, in a chair or litter richly or¬ 

namented with gold, and feathers of various colours. 

Four of his principal favourites carried him on their 
Ihoulders, others fupported a canopy of curious work- 

manfhip over his head. Before him marched three of¬ 

ficers with rods of gold in their hands, which they 

lifted up on high at certain intervals; and at that fig- 

nal all the people bowed their heads, and hid their 

faces, as unworthy to look on fo great a monarch. 

When he drew near, Cortes difmonnted, advancing 

towards him with officious ha-fte, and in a refpedtful 

pofture. At the fame time Montezuma flighted from 

his chair, and leaning on the arms of two of his near 
relations, approached with a flow and (lately pace, his 

attendants covering the ftreet with cotton cloths, that 

he might not touch the ground. Cortes accofted him 

with profound reverence, after the European faftrion. 

He returned the falutation, according to the mode of 

his country, by touching the earth with his hand, and 

then killing it. This ceremony, the cuftomary expref- 

fion of reverence from inferiors towards thofe who are 

above them in rank, appeared fuch amazing condefcen- 

fion in a proud monarch, who fcarcely deigned tocon- 

fider the reft of mankind as of the fame fpecies with 

himfelf, that all his fubjedls firmly believed thofe per¬ 

fons, before whom he humbled himfelf in this man¬ 

ner, to be fomething more than human. Accord¬ 

ingly, as they marched through the crowd, the Spa¬ 

niards frequently, and with much fatisfa&ion, heard 

themfelves denominated teules, or divinities. Nothing 

material palled in this firft interview. Montezuma con¬ 

ducted Cortes to the quarters which he had prepared 

for his reception; and immediately took leave of him, 

withapolitenefs not unworthy of a court more refined. 

“ You are now, (fays he), with your brothers, in 

your own houfe; refrelh yourfelves after your fatigue, 

and be happy until I return.” The place allotted to 

the Spaniards for their lodging was a houfe built by 

the father of Montezuma. It was furrounded by a 

ft,one-wall, with towers at proper diftances, which fer- 

ved for defence as well as for ornament; and its apart- Mexico, 
ments and courts were fo large as to accommodate ' 

both the Spaniards and their Indian allies. The firft 

care of Cortes was to take precautions for his fecurity, 
by planting the artillery fo as to command the dif¬ 

ferent avenues which led to it, by appointing a large 
divifion of his troops to be always on guard, and by 

polling centinels at proper ftations, with injundlions 

to obferve the fame vigilant difeipline as if they were 
within fight of an enemy’s camp. 

In the evening Montezuma returned to vifit his 
guefts with the fame pomp as in their firft interview; 

, and brought prefents of fuch value, not only to Cortes 

and to his officers, but even to the private men, as 
proved the liberality of the monarch to be fuitable to 

the opulence of his kingdom. A long conference en- 

fued, in which Cortes learned what was the opinion of 

Montezuma with refpeil to the Spaniards. It was aft 

eftablilhed tradition, he told him, among the Mexicans,, 

that their anceftors came originally from a remote re¬ 

gion, and conquered the provinces now fubjeft to his 

dominion ; that after they were fettled there, the great 

captain who conduced this colony returned to his own 

country, promifing, that at fome future period his de¬ 

fendants Ihould vifit them, aflume the government, 

and reform their conllitutions and laws ; that, from 

what he had heard and feen of Cortes and his follow¬ 
ers, he was convinced that they were the very perfons 

whofe appearance and prophecies taught them to ex¬ 
pert ; that accordingly he had received them, not as 

ftrangers, but as relations of the fame blood and pa¬ 

rentage; and defired that they might confider them¬ 

felves as mailers in his dominions ; for both himfelf and 

his fubjedls Ihould be ready to comply with their will, 

and even to prevent their wifhes. Cortes made a re¬ 
ply in his ufual ftyle with refpedt to the dignity and 

power of his fovereign, and his intention in fending 

him into that country ; artfully endeavouring fo to 

frame his difeourfe, that it might coincide as much as 

poffible with the idea which Montezuma had formed 

concerning the origin of the Spaniards. Next morn¬ 

ing, Cortes and fome of his principal attendants were 
admitted to a public audience of the emperor. The 

three fubfequent days were employed in viewing the 
city; the appearance of which, fo far fuperior in the 

order of its buildings and the number of its inhabi¬ 
tants to any place the Spaniards had beheld in Ame¬ 

rica, and yet fo little refembling the ftrudure of an 

European city, filled them with furprife and admira¬ 

tion. 

Mexico, Tenuchtitlan, as it was anciently called Defcription! 
by the natives, is fituated in a large plain, environed of the city 
by mountains of fuch height, that though within the0* Mexico*, 

torrid zone, the temperature of its climate is mild and 

healthful. All the moilture which defeends from the 

high grounds is collefted in feveral lakes, the two 

largeft of which, of about 90 miles in circuit, commu¬ 

nicate with each other. The waters of the one are 

frelh, thofe of the others brackilh. On the banks of 

the latter, and on fome fmall iflands adjoining to them, 
the capital of Montezuma’s empire was built. Theac- 

cefs to the city was by artificial caufe'ways or ftreets, 
formed of Hones and earth, abont 30 feet in breadth. 

As the waters of the lake, during the rainy feafon, 

overflowed the flat country, thefe caufeways were of 
con-- 
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McKico, cenfiderable length. That of Tacuba on the weft a 

mile and a half; that of Tezeuco on the north-weft 

three miles; that of Cuoyacan towards the fouth fix 
miles. On the eaft there was no caufeway, and the 

city could be approached only by canoes. In each of 

thefe caufeways were openings, at proper intervals, 

through which the waters flowed; and over thefe 

beams of timber were laid, which being covered with 
earth, the caufeway or ftreet had every where an uni¬ 

form appearance. As the approaches to the city were 

Angular, its conftruCtion was remarkable. Not only 

the temple of their gods, but the houfes belonging to 

the monarch and to perfons of diftinCtion, were of 
fuch dimenfions, that, in companion with any other 

buildings which had been difcovered in America, they 

might be termed magnificent. The habitations of the 
common people were mean, refembling the huts of 

other Indians. But they were all placed in a regular 

manner, on the banks of the canals which pafied thro’ 

the city, in fome of its diftricts, or on the fides of the 

ftreets which interfered it in other quarters. In feve- 

ral places were large openings or fquares, one of which, 

allotted for the great market, is faid to have been fo 

fpacious, that 40,000 or 50,000 perfons carried on 
traffic there. In this city, the pride of the New 

World, and the nobleft monument of the induftry and 

art of man, while unacquainted with the ufe of iron, 

and deftitute of aid from any domeftic animal, the 
Spaniards, who are moft moderate in their computa¬ 

tions, reckon that there were at leaft 60,000 inhabi- 
*7 tants. 

^fneufilo But how much foever the novelty of thofe obje&s 

niards. p3 flight amufe or aftonifh the Spaniards, they felt the 
utmoft folicitude with refpeCt to their own fituation. 

From a concurrence of circumftauces, no lefs unexpec¬ 

ted than favourable to their progrefs, they had been 

allowed to penetrate into the heart of a powerful king¬ 

dom, and were now lodged in its capital, without ha¬ 
ving once met with open oppofition from its monarch. 

The Tlafcalans, however, had earneftly diffuaded them 
from placing fuch confidence in Montezuma as to en¬ 

ter a city of fuch a peculiar fituation as Mexico, where 

that prince would have them at mercy, (hut up as it 

were in a fnare, from which it was impoffible to efcape. 

They allured him that the Mexican priefts had, in the 
name of the gods, counfelled their fovereign to admit 

the ft rangers into the capital, that he might cut them off 

there at one blow with perfeCt fecurity. The Spaniards 

now perceived, too pla ini y, that the appreheufions of their 

allies were not deftitute of foundation; that, by break¬ 
ing the bridges placed at certain intervals on the caufe¬ 

ways, or by deftroying part of the caufeways them- 

felves, their retreat would be rendered impracticable; 

and they mull remain cooped up in the centre of a ho- 

ftile city, furrounded by multitudes fufficient to over¬ 

whelm them, and without a poffibility of receiving aid 
from their allies. Montezuma had, indeed, received 

them with diftinguifhed refpedt. But ought they to 

reckon upon this as real, or to confider it as feigned ? 

Even if it were fincere, could they promife on its con¬ 

tinuance? Their fafcty depended upon the will of a 

monarch in whofe attachment they had no reafon to 

confide; and an order flowing from his caprice, or a 

word uttered by him in paffion, might decide irre¬ 
vocably concerning their fate. 
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Thefe reflections, fo obvious as to occur to the Mexico, 

meaneft foldier, did not efcape the vigilant fagacity of ’ 
their general. Before he fet out from Cholula, Cor-Some hofti- j> 
tes had received advice from Villa Rica, that Qual-lines be- I 

popoca, one of the Mexican generals on the frontiers, f 

having affembled an army in order to attack fome ofai„i Mexi- '•'! 
the people whom the Spaniards had encouraged to can', 

throw off the Mexican yoke, Efcalante had marched 

out with part of the garrifon to fupport his allies; that 

an engagement had enfued, in which, though the Spa¬ 

niards were victorious, Efcalante, with (even of his 

men, had been mortally wounded, his horfe killed, and 

one Spaniard had been furrounded by the enemy and 
taken alive; that the head of this unfortunate captive, 

after being carried in triumph to different cities, in or¬ 

der to convince the people that their invaders were not 

immortal, had been fent to Mexico. Cortes, though 

alarmed with this intelligence, as an indication of Mon¬ 

tezuma’s hoftile intentions, had continued his march. 

But as foon as he entered Mexico, he became fenfible, 
that, from an excefs of confidence in the fuperior va¬ 

lour and difcipline of his troops, as well as from the 
difadvantage of having nothing to guide him in an un¬ 

known country but the defective intelligence which 

he received from people with whom his mode of com¬ 
munication was very imperfeCt, he had, pufhed forward 

into a fituation, where it was difficult to continue, and 

from which it was dangerous to retire. Difgrace, and 

perhaps ruin, was the certain confequence of attempt¬ 

ing the latter. The fuccefs of his enterprife depend¬ 

ed upon fupporting the high opinion which the people 
of New Spain had formed with refpeCt to the irrefift- 

ible power of his arms. Upon the firft fymptom of ti¬ 

midity on his part, their veneration would ceafe, and 

Montezuma, whom fear alone reftrained at prefent, 

would let loofe upon him the whole force of his em¬ 

pire. At the fame time, he knew that the countenance 
of his own fovereign was to be obtained only by a fe- 

ries of victories; and that nothing but the merit of 
extraordinary fuccefs could fcreen his conduct from the 

cenfure of irregularity. From all thefe confiderations, 

it was neceffary to maintain his ftation, and to extri¬ 

cate himfelf out of the difficulties in which one bold 

ftep had involved him, by venturing upon another (till 

bolder. The fituation was trying, but his mind was 

equal to it; and after revolving the matter with deep 

attention, he fixed upon a plan no lefs extraordinary 

than daring. He determined to feize Montezuma in Cortes re. 
his palace, and carry him a prifoner to the Spani(hf°lves to I 

quarters. From the fuperftitions veneration of the 1 
Mexicans for the perfon of their monarch, as well as ^is paiace. j 
their implicit fubmiffion to his will, he hoped, by ha¬ 

ving Montezuma in his power, to acquire the fupreme 

direftion of their affairs ; or at leaft, with fuch a fa- 

cred pledge in his hands, he made no doubt of being 
fecure from any effort of their violence. 

This he immediately propofed to his officers. The 

timid ftartled at a meafure fo audacious, and railed ob¬ 

jections. The more intelligent and refolute, confcious 

that it was the only refource in which there appeared 
any profpeCt of fafety, warmly approved of it, and 

brought over their companions fo cordially to the fame 
opinion, that it was agreed inftantly to make the at¬ 

tempt. At his ufual hour of vifiting Montezuma, 

Cortes went to the palace, accompanied by Alvarado, 
Saudoval, 
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Mexico. Sandoval, Lugo, Velafquez de Leon, and Davila, five 

of his principal officers, and 38 many trutty foldiers. 

Thirty chofen men followed, not in regular order, but 

fauntering at fome diftance, as if they had no obje& 

but curiofity; fmall parties were ported at proper in¬ 

tervals, in all the ftreets leading from the Spanifli quar¬ 

ters to the couit ; and the remainder of his troops, 

with the Tlafcalan allies, were under arms* ready to 

fally out on the firft alarm. Cortes and his attendants 

were admitted without fufpicion ; the Mexicans reti¬ 

ring, as ufual, out of refpedt. He addrefled the mo¬ 

narch in a tone very different from that which he had 

employed in former conferences; reproaching him bit¬ 

terly as the author of the violent affault made upon the 

Spaniards by one of his officers, and demanded public 

reparation for the lofs which he had fuftained by the 

death of fome of his companions, as well as for the in- 

fult offered to the great prince whofe fervants they 

were. Montezuma, confounded at this unexpe&ed ac- 

cufation, and changing colour either from the confci- 

oufnefs of guilt, or from feeling the indignity with 

which he was treated, afferted his own innocence with 

great earneftnefs; and, as a proof of it, gave orders 

inftantly to bring Qisalpopoca anddtis accomplices pri- 

foners to Mexico. Cortes replied, with feeming com* 

plaifance, that a declaration fo refpeftable left no doubt 

remaining in his own mind; but that fomething more 

was requifite to fatisfy his followers, who would never 

be convinced that Montezuma did not harbour hoftile 

intentions againft them, unlefs, as an evidence of his 

confidence and attachment, he removed from his own 

palace and took up his refidence ip the Spanifh quar¬ 

ters, where he fhould be ferved and honoured as be¬ 

came a great monarch. The firft mention of fo ftrange 

a propofol bereaved Montezuma of fpeech, and almoft 

of motion. At length he haughtily anfwered, “ That 

perfons of his rank were not accuftomed voluntarily to 

give up themfelves as prifoners ; and were he mean 

enough to do fo, his fubjefts would not .permit fuch an 

affront to be offered to their fovereign.” Cortes, un¬ 

willing to employ force, endeavoured alternately to 

foothe and intimidate him. The altercation became 

warm; and having continued above three hours, Ve¬ 

lafquez de Leon, an impetuous and gallant young man, 

exclaimed with impatience, “ Why wafte more time 

in vain? Let us either feize him inftantly, or flab him 

to the heart.” The threatening voice and fierce gef- 

tures with which thefe words were uttered, ftruck Mon¬ 

tezuma. The Spaniards, he was fenfible, had now 

proceeded fo far, as left him no hope that they would 

recede. His own danger was imminent, the neceffuy 

unavoidable. He faw both ; and abandoning himlelf 

3<3 to his fate, complied with their requeft. 

The empe- His officers were called. He communicated to them 
ror carried his refolution. Though attonifhed and affli&ed, they 

S° anifh Pre^ume^ not t0 queftion the will of their matter, but 
quarters, carried him in filent pomp, all bathed in tears, to the 

Spanifh quarters. When it was known that the ftran- 

gers were conveying away the emperor, the people 

broke out into the wildeft tranfports of grief and rage, 

threatening the Spaniards with immediate dettru&ion, 

as the punilhment juftly due to their impious audacity. 
But as -foon as Montezuma appeared with a feeming 

gaiety of countenance, and waved his hand, the tumult 

was hufhed; and upon his declaring it to be of his own 
Vol. VII. i 

choice that he went to refide for fome time among his Mexico, 

new friends, the multitude, taught to revere every inti- 

mation of their fovereign’s pleafure, quietly difperfed. 

The Spaniards at firft pretended to treat Montezu¬ 

ma with great refpeS; but foon took care to let him 

know that he was entirely in their power. Cortes wifh- 

ed that tj^e fhedding the blood of a Spaniard fhould 

appear the moft heinous crime that could be commit¬ 

ted ; and therefore not only took a inoft exemplary 

vengeance on thofe who had been concerned in the af¬ 

fair of Villa Rica, but even put the emperor himfelf in 

chains till the execution of the Mexican general was 

over. By thefe, and other infults, he at laft gained CorJs 

entirely the afeendant over this unhappy monarch ; luies ih« 
and he took care to improve his opportunity to theempirt. 

utmoft. He fent his emiffaries into different parts of 

the kingdom, accompanied with Mexicans of diftinc* 

tion, who might ferve both to guide and to protect 

them. They vifited moft of the provinces, viewed 

their foil and produ&ions, furveyed with particular 

care the diftri&s which yielded gold or filver, pitched 

upon feveral places as proper for future colonies, and 

endeavoured to prepare the minds of the people for 

fubmitting to the Spanifh yoke: and while they were 

thus employed, Cortes, in the name and by the au¬ 

thority of Montezuma, degraded fome of the principal 

officers in the empire, whofe abilities or independent 

fpirit excited his jealoufy ; and fubftituted in their 

place perfons who he imagined would be more obfe- 

quious. One thing, however, was (till wanting to com¬ 

plete his fecurity. He wifhed to have fuch a command 

of the lake as might enfure a retreat, if, either from le¬ 

vity or difgnft, the Mexicans fhould take arms againft 

him, and breakdown the bridges orcaufeways, in order 32 

to inclofe him in the city. In order to obtain this with- By a pre- 

out giving difguft to the emperor or his court, Cortes fence, he 

artfully inflamed the curiofity of the Indians with 

counts of the Spanifh fhipping, and thofe floating pa- bu;ij tw0 

laces that moved with fuch velocity on the water, with*- brigantines 

out the afliftance of oars; and when he found that the°" lhe 

monarch himfelf was extremely defirous of feeing fuch akc' 

a novelty, he gave him to underftand, that nothing 

was wanting to his gratification befides a few neceffa- 

ries from Vera Cruz, for that he had workmen in his 

army capable of building fuch veffels. The bait took 

with Montezuima; and he gave immediate orders that 

all his people fhould affift Cortes in whatever he fhould 

•direft concerning the fhipping. By this means, in a 

few days, two brigantines were got ready, full-rigged 

and equipped; and Montezuma was invited on board, 

to make the firft trial of their failing, of which he 

could form no idea. Accordingly he embarked for 

this purpofe, and gave orders for a great hunting up¬ 

on the water, in order that all his people might be di¬ 

verted with the novelty prefented by the Spaniards. 

On the day appointed, the royal equipage was ready 

early in the morning; and the lake was covered with 

a multitude of boats and canoes loaded, wiih people. 

The Mexicans had augmented the number of their 

rowers on board the royal barges, with an intention to 

difgrace the Spanifh veffels, which they regarded as 

clumfy, unweildy, and heavy. But they were foon 

undeceived ; a frefh gale darted up, the brigantines 

hoifted fail, to the utter aftonifhment of all the fpe&a- 

tors, and foon left all the canoes behind; while- the 
28 D monarch 
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Mexico, monarch exulted in the victory of the Spaniards, with- 

~ « «-QUt Qnce confide ring that now he had effectually rivet- 

33 ted his own chains. 
Monte- Cortes having obtained this important point, refol- 

himfcl°aU>vc^ to lnit l*ie condrfcenfion of the emperor to a trial 
vaflut to ftill more fevere. He urged Montezuma to acknow- 
the king of ledge himfelf a vaffal to the crown of Caftile; to hold 
Spain. his crown of him as fuperior, and to fubjeft his domi¬ 

nions to the payment of an annual tribute. With this 

requifition, humiliating as it was, Montezuma com¬ 

plied. He called together the chief men of his em¬ 

pire, and, in a folemn harangue, reminded them of the 

traditions and prophecies which led them to expect the 

arrival of a pedple fprung from the fame ftock with 

themfelves, in order to take poffeffion of the fupreme 

power; he declared his belief that the Spaniards were 

this promifed race; and that therefore he recognized 

the right of their monarch to govern the Mexican em¬ 

pire, would lay his crown at his feet, and obey him as 

a tributary. While uttering thefe words, Montezuma 

difcovered how deeply he was affeCtcd in making fuch 

a facrifice. Tears and groans frequently interrupted 

his difcourfe. The firft mention of fuch a refolution 

{truck the affembly dumb with aftoniftiment. This 

was followed by a fullen murmur of forrow mingled 

with indignation; which indicated fome violent erup¬ 

tion of rage to be near at hand., This Cortes forefaw, 

and feafonably interpofed to prevent it, by declaring 
that his mailer had no intention to deprive Montezuma 

of the royal dignity, or to make any innovation upon 

the conftitution and laws of the Mexican empire. This 
affurance, added to their dread of the Sp3ni(h arms, 

and the authority of their monarch’s example, extort¬ 

ed the confent of the affembly; and the aft of fubmif- 

fion and homage was executed with all the formalities 

which the Spaniards pleafed to prefcribe. 

Montezuma, at the requeft of Cortes, accompanied 

this profeffion of fealty and homage with a magnifi¬ 

cent prefent to his new fovereign; and, after his ex- 

34 ample, his fubjefts brought in very liberal contribu- 

The Spa- tions. The Spaniards then collefted all the treafure 
niards di- which had been either voluntarily bellowed upon them 

treasure at ^erent t‘mes by Montezuma, or had been extort¬ 
ed from his people under various pretences ; and ha¬ 

ving melted the gold and filver, the value of thefe, with¬ 

out including jewels and ornaments of various kinds, 

which were preferved on account of their curious work- 

manlhip, amounted to 600,000 pefos. The foldiers 
were impatient to have it divided ; and Cortes com¬ 

plied with their defire. A fifth of the whole wa3 fet 

apart as the tax due to the king. Another fifth was 

allowed to Cortes, as commander. The fums advan¬ 

ced by the governor of Cuba, who had originally fit¬ 

ted out the expedition, were then deduced. The re¬ 

mainder was then divided among the army, including 

the garrifon of Vera Cruz, in proportion to their dif¬ 

ferent ranks; and after fo many deduftions, the (hare 

of a private man did not exceed 100 pefos. This fum 

fell fo far below their fanguine expectations, that it re¬ 

quired all tlie addrefs, and no fmall exertions of the li¬ 

berality of Cortes to prevent an open mutiny. How¬ 

ever, he at laft reftored tranquillity; but had no foon- 

er efcaped this danger, than he involved himfelf, by his 

imprudent zeal for religion, in one much worfe. Mon¬ 

tezuma, though oflea importuned, had obftinately re- 

fufed to change his religion, or abolilh the fitperftiti- Mexico, 

ous rites which had been for fuch a long time prafti- ~ ' 

fed throughout his dominions. This at laft tranfport- Cortes at- 
ed the Spaniard with fuch rage, that, in a fally of tempts to 

zeal, he led out his foldiers in order to throw down thede^r.°y lhe 

idols in the great temple by force. But the priefts j^®j*ican 

taking arms in defence of their altars, and the people 

crowding with great ardour to fupport them, Cortes’s 

prudence over-ruled his zeal; and induced him to defill 

from his ralh attempt, after diflodging the idols from 

one of the (hrines, and placing in their Head an image 

of the Virgin Mary. 

From this moment the Mexicans began to meditate which pro- 
the expulfion or the deftruftion of the Spaniards. The duces a ge- 

priefts and leading men held frequent meetings with ner®' difaf- 

Montezuma for this purpofe. But as any violent at-fe<^‘on' 

tempt might have proved fatal to the captive monarch, 

it was thought proper firft to try more gentle means. 

Having called Cortes into his prefence, he obferved, 

that now, as all the purpofes of his embaffy were fully 

accomplilhed, the gods had declared their will, and the 

people fignified their defire, that he and his followers 

(hould inftantly depart out of the empire. With this^e tpa- 
he required them to comply, or unavoidable deftruc-niards are 
tion would fall fuddenly on their heads. This unex-command- 

pefted requifition, as well as the manner in which ited t0 de’ 

was delivered, alarmed Cortes. However, he fuppofed part‘ 

that more might be gained by a feigned compliance 

than by open refi(lance; and therefore replied with 

great compofure, that he had already begun to prepare 

for his return ; but as he had deftroyed the veffeh in 

which he arrived, fome time was requifite for building 

other (hips. . This appeared reafonable; and a num¬ 

ber of Mexicans were fent to Vera Cruz to cut down 

timber, and fome Spanifti carpenters were appointed 
to fuperintend the work. 

Cortes flattered himfelf that, during this interval, he An arma- 

might either find means to avert the threatened danger,016111 

or receive fuch reinforcementsas would enable him to de-fr0?1fPllba 

fend himfelf. Nine months had now elapfed fince Por- c^Trtes^ 
tocarreroand Montejo had failed with his difpatches to 

Spain; and he daily expected a return with a confir¬ 

mation of his authority from the king, without which 

all that he had done ferved only to mark him out as an 

objeft of punilhment. While he remained in great 

anxiety on this account, news were brought that fome 

(hips had appeared on the coaft. Thefe were imagined 

by Cortes to be a reinforcement fent him from Spain: 

but his joy was of (hort continuance, for a courier very 

foon arrived from Vera Cruz, with certain information 

that the armament was fitted out by Velafquea, th© 

governor of Cuba; and inftead of bringing fuccours, 
threatened them with immediate deftruflion. 

Velafquez had been excited to this hoftile meafure 

chiefly through the indiferetion, or rather treachery, 

of the meffengers of Cortes; who, contrary to his ex- 

prefs injunftions, had landed on the ifland of Cuba, 

and given intelligence of all that had paffed ; and Ve¬ 

lafquez, tranfported with rage at hearing of the pro¬ 

ceedings of Cortes, had now fent againft him this ar¬ 

mament; confiding of *8 (hips, which carried 80 horfe- 

men, 800 infantry, of which 80 were mufketeers, and 

X20,crofs-bowmen, commanded by a brave officer na- 

med Pamphilo de Narvaez; whofe inftruftions were, 

to feize Cortes and his principal officers, to fend them 
prifoners 
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Mexico, prifoners to him, and then to complete the difcovery 

and conqueft of the country in his name. This proved 

a mod affixing piece of news to Cortes. However, 

thinking it imprudent to attempt any thing againft his 

countrymen at firft by force, he fent his chaplain, Ol- 

medo, with propofals of accommodation. Narvaez re¬ 

jected his propofals with fcorn; but his followers were 

lefs violent in their refentments. Olmedo delivered 

many letters to them, either from Cortes himfelf, or 

from his officers, their ancient friends and companions. 

Thefe Cortes had artfully accompanied with prefents 

of rings, chains of gold, and other trinkets of value; 

which infpired thofe needy adventsrers with high ideas 

of the wealth he had acquired, and with envy of the 

good fortune of thofe who were engaged in his fervice. 

Some, from hopes of becoming fharers in thefe rich 

fpoils, declared for an immediate accommodation ; while 

others were for the fame pacific meal'ure, through fear 

of fiibverting the Spanifli power entirely in a country 

where it was fo imperfeCtly eftabliihed. Narvaez dif- 

regarded both ; and, by a proclamation, denounced 

Cortes and his adherents rebels, and enemies to their 

country. 

Which is Cortes having now no refource but in war, left 
defeated *5° men under the command of Pedro de Alva- 
by that rado, an officer of great bravery, and much refpeCted 
general. by tjfe Mexicans, to guard the capital, and the cap¬ 

tive emperor ; while he himfelf marched with the re¬ 

mainder to meet his formidable opponent, who had 

taken polfeffion of Zempoalla. Even after being rein¬ 

forced by Sandoval his governor of Vera Cruz, the 

force of Cortes did not exceed 250 men. He hoped 

for fuccefs chiefly from the rapidity of his motions and 

the poffibility of furprifing his enemies; and as he 

chiefly dreaded their cavalry, he armed his foldiers 

with long fpears; accuftoming them to that deep and 

compact arrangement which the ufe of this formidable 

weapon enabled them to afiume. As he advanced, 

however, he repeated his propofals of accommodation ; 

but thefe being constantly rejected, and a price fet 

upon his head, he at laft attacked Narvaez in the 

night-time, entirely defeated and took him ^irifoner, 

obliging all his troops to own allegiance to himfelf. 

Nothing could be more feafonable than this victory, 

by which Cortes found his army very confiderably in- 

creafed ; for mod of the foldiers of Narvaez chofe 

rather to follow Cortes than to return to Cuba, 

40 whither the conqueror had offered to fend them if they 

j)angerous chofe. His affairs at Mexico, in the mean time, 
tuati&n of were in the utmoft danger of being totally ruined ; Iiardfleft anc^ l^'s decifive victory been delayed but a few 
t Mexi- daYs l°nger> he muft have come too late to fave his 
b. companions. A fhort time after the defeat of Nar¬ 

vaez, a courier arrived from Mexico with the dif- 

agreeable intelligence that the Mexicans had taken 

arms; and having feized and deflroyed the two brigan¬ 

tines which he had built in order to fecure the com¬ 

mand of the lake, had attacked the Spaniards in their 

quarters, killed fome, and wounded many more, burnt 

if their magazine of provifions, and, in fhort, carried 

on hoftilities with fuch fury, that though Alvarado 

and his men defended themfelves with undaunted re- 

folution, they muft either be cut off by famine, or 

fink under the multitude of their enemies. This re¬ 

volt was excited by motives which rendered it Hill 
2 

I 

more alarming. On the departure of Coit'5 for 

Zempoalla, the Mexicans flattered themfelves, that the ~ 

long-expeCted opportunity of re ft or mg their fovereign 

to liberty, and driving out the Spaniards, was arrived; 

and confultations were accordingly held for bringing 

about both thefe events. The Spaniards in Mexico, 

confcious of their own weaknefs, fufpeCted and dreaded 
thefe machinations ; but Alvarado, who had neither 

the prudence nor the addrefs of Cortes, took the worft 

method imaginable to overcome them. Inftqad of at¬ 

tempting to footh or cajole the Mexicans, he waited 

the return of one of their folemn feftivals, when the 

principal perfons in the empire were dancing, ac¬ 

cording to cuftom, in the court of the great temple ; 

he feized all the avenues which led to it; and, allured 

-partly by the rich ornaments which they wore in 

honour of their gods, and partly by the facility of 

cutting off at once the authors of that confpiracy 

which he dreaded, he fell upon them, unarmed and 

unfufpicious of danger, and maffacred a great number; 
none efcaping, but fuch as made their way over the 

battlements of the temple. An aCtion fo‘ cruel and 

treacherous filled not only the city, but the whole 

empire, with indignation and rage ; and the Mexicans 

immediately proceeded in the manner above-mentioned. 

Cortes advanced with the utmoft celerity to the re- Cortes al- 
liefof his diftreffed companions; but as he paffed along, lowed ro 

had the mortification to find that the Spaniards were ™tlir.n t0 

generally held in abhorrence. The principal inhabi- Mc!‘100, 

tants had deferted the towns through which he paffed; 

no perfon of note appeared to meet him with the nfual 

refpeCt, nor were provifions brought to his camp as 

ufual. Notwithflanding thefe figns of averfion and 

horror, however, the Mexicans were fo ignorant of 

the militray art, that they again permitted him to 

enter the capital without oppofition; though it. was in 

their power to have eafily prevented him, by breaking 

down the bridges and caufeways which led to it. 

Cortes was received by his companions with the 

utmoft joy ; and this extraordinary fuccefs fo far in¬ 

toxicated the general himfelf, that he not only ne¬ 

glected to vifit Montezuma, but expreffed himfelf very 

contemptuoufly concerning him. Thefe expreffions fin( isVu- 

bemg reported among the Mexicans, they all at once rioufly at- 
flew to arms, and made fuch a violent and fudden tacked by 

attack, that all the valour and fkili of Cortes were'!16 na‘ 

fcarce fuffieient to repell them. This produced greatnves’ 

uneafinefs among the foldiers of Narvaez, who had 

imagined there was nothing to do but to gather the 

fpoils of a conquered country. Difcontent and mur- 

murings, however, were now of no avail; they were 

inclofed in an hoftile city, and, without fome extra¬ 

ordinary exertions, were inevitably undone. Cortes 

therefore made a defperate Tally; but, after exerting 

his utmoft efforts for a whole day, was obliged to 

retire with the lofs of 12 killed, and upwards of 60 

wounded. Another Tally was attempted with the like 

bad fuccefs, and in it Cortes himfelf was wounded in 

the hand. 

The Spanifli general was now thoroughly convinced 

of his error ; and therefore betook himftlf to the 

only refource which was left; namely, to try what 

effeft the interpolition of Montezuma would have to 

footh or overawe his fubjedts. When the Me. "cans 

approached the next morning to renew the affaulr, 

28 D 2 that 
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Me ico. that unfortunate prince, at the mercy of the Spaniards, 

~~ and reduced to the fad necefiity of becoming the in- 

ftrument of his own difgrace, and of the flavery of his 

people, advanced to the battlements in his royal robes, 

and with all the pomp in which he ufed to appear on 

folemn occafior.s. At the light of their fovereign, 
•whom they hadbeenlong accuftomedto reverencealmoft 

as a god, the Mexicans inftantly forebore their hofti- 

lities, and many proftrated themfelves on the ground: 

but whence addrefled them in favour of the Spaniards, 

and made ufe of all the arguments he could think of 

to mitigate their rage, they teftified their refentment 

with loud murmurings; and at length broke forth with 

Montezuma*"uc^ fury, that before the foldiers, appointed to guard 
killed, Montezuma, had time to cover him with their Ihields, 

he was wounded with two arrows, and a blow on his 

temple with a ftone (truck him to the ground. On 

feeing him fall, the Mexicans inftantly fled with the 

utmoft precipitation : but the unhappy monarch, now 

convinced that he was become an objedt of contempt 

even to his own fubjedts, obftinately refufed all nourifh- 

ment; and thus in a Ihort time ended his days. 

A terrible On the death of Montezuma, Cortes having loft all 
engagement hope of bringing the Mexicans to any terms of peace, 
between prepared for retreat. But his antagonifts, having 

niardsTnd ta^en poffduon of a high tower in the great temple, 
Mexicans, which overlooked the Spanilh quarters, and placing 

there a garrifon of their principal warriors, the Spa¬ 

niards were fo much expofed to their miffile weapons, 

that none could ftir without danger of being killed or 
wounded. From this poft, therefore, it was neceffary 

to diflodge them at any rate 5 and Juan de Efcobar, 

with a large detachment of chofen foldiers, was ordered 

to make the attack. But Efcobar, though a valiant 

officer, and though he exerted his utmoft yfforts, was 

thrice repulfed. Cortes, however, fenfibie, that not 

only his reputation, but the fafety of his army, de¬ 

pended on the fuccefs of this affault, caufcd a buckler 

to be tied to his arm, as he could not manage it with 

his wounded hand, and rulhed with his drawn fword 

among the thickeft of the combatants. Encouraged 

by the prefence of their general, the Spaniards re¬ 

turned to the charge with fuch vigour, that they gra¬ 

dually forced their way up the fteps, and drove the 

Mexicans to the platform at the top of the tower. 
There a dreadful carnage began ; when two young 

Mexicans of high rank, obferving Cortes, as lie ani¬ 

mated his foldiers, refolved to facrifice their own lives 

in order to cut off the author of fo many calamities 

which defolated their country. They approached 

him in a fuppliant pofture, as if they intended to lay 

down their arms, and feizing him in a moment, hur¬ 

ried him towards the battlements, over which they 

threw themfelves headlong, in hopes of dragging him 

along with them. But Cortes, by his ftrength and 

agility, difengaged himfelf from their grafp; fo that 
the two Mexicans perilhed alone. 

As foon as the Spaniards became mailers of the 

tower, they fet fire to it, and without further mole- 

ftation continued the preparations for their retreat. 

This became the more neceffary, as their emenies, 

aftonilhed at this laft effort of their valour, had now 

entirely changed their fyftem of hoftility ; and, inftead 

©f inceffant attacks, endeavoured, by barricading the 

ftreets, and breaking down the caufeways, to cut off 

the communication of the Spaniards with the conti- Mexico. 

nent, and thus to ftarve an enemy whom they could- 

not fubdue. The firft point to be determined was 

•whether they (hould march out openly in the face of 

day, when they could difcern every danger, or whether 
they /hould endeavour to retire f cretly in the night. 

The latter was preferred, partly from hopes that the 

fuperftition of the Mexicans would prevent them from 

attacking them in the night, and partly from their 

own fuperftition in giving credit to the predi&ions of 

a private, foldier, who pretended to aftrology, and 

affured them of fuccefs if they retreated in this manner. 

Towards midnight, therefore, they began their march, 

in three divifions. Sandoval led the van ; Pedr,o Alva* 
rado and Veles Guez de Lean had the conduft of the 

rear ; and Cortes commanded in the centre, where he 

placed the prifoners, among whom were a fon and 

two daughters of Montezuma, together with feveral 

Mexicans of diftin&ion ; the artillery, baggage, and 

a portable bridge of timber intended to be laid .over 

the breaches in the caufeway. They marched in 

profound filence along the caufeway which led to 

Tacuba, becaufe it was fhorter than any of the reft, 

and, lying moft remote from the road towards Tlafcala 

and the fea-coaft, had been left moft entird*by the 
Mexicans. 

They reached the firft breach in the caufeway with- 4* 

out moleftation, hoping that their retreat was undif- 

covered. But the Mexicans had not only watched all great* lofs. 
their motions, but made preparations for a mpft for¬ 

midable attack. While the Spaniards were intent up¬ 

on placing their bridges in the breach, and occupied 

in conducing their horfes and artillery along it, they 

were fuddenly alarmed with the found of warlike in- 

flrqments, and found themfelves affaulted on all fides 

by an innumerable multitude of enemies. Unfortu¬ 

nately the wooden bridge was wedged fo fall in the 

mud by the weight of the artillery, that it W3s impof- 

fible to remove it. Difmayed at this accident, the 

Spaniards advanced with precipitation to the fecond 

breach. ^The Mexicans hemmed them in on every 

fide; aifd though they defended themfelves with their 

ufual courage, yet, crowded as they were in a narrow 

caufeway, their difcipline and military /kill were of 

little avail; nor did the obfcurity of the night allow 

them to derive much advantage from their fire-arms 
or the fuperiority of their other weapons. At laft the 

Spaniards, overborne with the numbers of their ene¬ 

mies, began to give way, and in a moment the confufion 

was univerfal. Cortes, with about 100 foot-foldiers, 

and a few horfe, forced his way over the two remain¬ 

ing breaches in the caufeway, the bodies of the dead 

ferving to fill up the chafms, and reaihed the main 

land. Having formed them as fpon as they arrived, he 
returned with fuch as were yet capable of fervice, to 

afitft his friends in their retreat. He met with part 

of his foldiers who had forced their way through the 

enemy, but found many more overwhelmed by the 

multitude of their aggreffors, or perilhing in the lake; 

and heard the grievous lamentations of others whom 

the Mexicans were carrying off in triumph, to be fa- 
crificed to the god of war. 

In this fatal retreat more than one half of Cortes’s 

army peri/hed, together with many officers of diftinc- 

tion. All the artillery, ammunition, and baggage 

were 
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Mtxie" were loft ; the greater part of the horfes and above 
- 2000 Tlafcalans were killed, and only a very jxnall part 

of their treafure faved. The firft care of the Spanifti 

general was to find fome (helter for his wearied troops; 

for, as the Mexicans infefted them on every fide, and 

the people of Tacuba began to take arms, he could 

not continue in his prefent ftation. At hft he difco- 

vered a temple feated on an eminence, in which he 

found not only the ftrelter he wanted, but fome provi- 

fions ; and though the enemy did not intermit their 

attacks throughout the day, they were without much 

difficulty prevented from making any impreffion. For 

fix days after, they continued their march through a 

barren, ill-cultivated, and thinly:peopled country, 

where they were often obliged to feed on berries, roots, 

and the (talks of green maize ; at the fame time they 

were haraffed without intermiffion by large parties of 

Mexicans, who attacked them on all (ides. On the 

fixth day they reached Otumba,not far from the road 

between Mexico and Tiafcala. Early next morning 

they began to advance towards it, flyiug parties of the 

enemy (till hanging on their rear; and amidft the in- 

fults with which they accompanied their hoftilities, 

Donna Marina remarked, that they often exclaimed 

with exultation, “ Go on, robbers; go to the place 

where you (hall quickly meet the vengeance due to 

your crimes.” The meaning of this threat the Spa¬ 

niards did not comprehend, until they reached the fum- 

mit of an eminence before them. There a fpacious 

valley opened to their view, covered with a valt army 

as far as the eye could reach. The Mexicans, while 

with one body of their troops they haraffed“the Spa¬ 

niards in their retreat, had affembled their principal 

4S force on the other fide of the lake; and marching 

jThe battle afong the road which led dire&ly to Tiafcala, ported 
n»t Otumba.it in the plain of Otumba, through which they knew I Cortes muft pafs. At the fight of this incredible mul¬ 

titude, which they could furvey at once from therifing 

ground, the Spaniards were aftoni(hed, and even the 

boldeft began to defpair. But Cortes, without allow¬ 

ing their fears time to operate, after warning them 

briefly that no alternative remained but to conquer 

or die, led them inflantly to the charge. The Mexi¬ 
cans waited their approach with unufual fortitude : 

, yet, fuch was the fuperiority of the Spani(h difcipline 

and arms, that the impreffion of this fmall body was 

irrefiftible ; andtwbich ever way its force was diredted, 

it penetrated and difperfed the moft numerous batta¬ 

lions. But while thefe gave way in one quarter, new 

combatants advanced from another; and the Spa¬ 

niards, though fuccefsful in every attack, were ready to 

fink under thefe repeated efforts, without feeing any 

end to their toil, or any hope of victory. At that 

time Cortes obferved the great ftandard of the empire, 

which was carried before the Mexican general, advan¬ 

cing ; and fortunately recolledting to have heard, that 

on the fate of it depended the event of every battle, 

he affembled a few of his braveft officers, whofe horfes 

were ftill capable of fervice, and, placing himfelf at 

their head, puffied towards the ftandard with fuch im- 

petuofity that he bore down every thing before him. 

A chofen body of nobles, who guarded the ftandard, 

made fome refiftauce, but were foon broken. Cortes, 

with a ftroke of his lance, wounded the Mexican ge¬ 

neral, and threw him to the ground. ’ One of his fol¬ 

lowers alighting, put an end to his life, and laid hold Mexico, 

of the imperial ftandard. The moment that their leader 

fell, and the ftandard, towards which all directed their Mexicans 

eyes, difappeared, an univerfal panic ftruck the Mexi-defeated, 

cans; and, as if the bond which held them together 

had been diffolved, every enfign was lowered, each 

foldier threw away his weapons, and fled with preci¬ 

pitation to the mountains. The Spaniards, unable to 

purfue them far, returned to coiled! the fpoils of the 

field; and thefe were fo valuable as to be fome com- 

penfation for the wealth which they had loft in Mexi¬ 

co ; for in the enemy’s army were moft of their prin¬ 

cipal warriors dreffed out in their richeft ornaments, as 

if they had been marching to affured victory. 

The day after this important adtion, (being July 

8th 1520), the Spaniards entered the Tlafcalan terri¬ 

tories, where they were received with the moft cordial 

friendlhip. Cortes endeavoured to avail himfelf of this 

difpofition as much as poflible 5 for which purpofe he 

diftributed among them the rich fpoils taken at Otum¬ 

ba with fuch a liberal hand, that he made himfelf fure 

of obtaining from the republic whatever he (hould de¬ 

fire. He drew a fmall fupply of ammunition, and 

two or three field-pieces from his (tores at Vera Cruz. 

He difpatched an officer of confidence with four (hips 

of Narvaez’s fleet to Hifpaniola and Jamaica, to en¬ 

gage adventurers, and to purchafe horfes, gunpowder, 

and other military (tores. And, as he knew that it 

would be in vain to attempt the redudtion of Mexico, 

unlefs he could fecure the command of the lake, he -* 

gave orders to prepare, in the mountains of Tiafcala, 

materials for buifding 12 brigantines, fo that they 

might be carried thither in pieces, ready to be put to¬ 

gether, and launched when he flood in need of their 

fervice. But, in the mean time, his foldiers, alarmed 

at the thoughts of being expofed to fuch calamities a 

fecond time, prefented a remonftrance to their general, 

in which they reprefented the imprudence of attack¬ 

ing a powerful empire with his (haltered forces, and 

formally required him to return back to Cuba. All 

the eloquence of Cortes could now only prevail with 

them to delay their departure for fome time, when he 

promifed to difmifs fuch as (hould defire it. How-, 

ever, this was only a pretence; for Cortes, in fadt, 

had the conqueft of Mexico as much at heart as ever. 

Without giving his foldiers an opportunity of cabal¬ 

ling, therefore, he daily employed them againft the 

people of the neighbouring provinces, who had cut off 

fome detachments of Spaniards during his misfortunes 

at Mexico; and by which, as he was conftantly at¬ 

tended with fuccefs, his men foon reffimed their wont¬ 

ed fenfe of fuperiority. 4g 

But all the efforts of Cortes could have been of littlefortes re¬ 

avail,had he not unexpectedly obtained a reinforcement eeives a" 

of Spanifti foldiers. The governor of Cuba, to whom "Xiforce- 

the fuccefs of Narvaez appeared an event of infallible merjt. 
certainty, having fent two fmall (hips after him with 

new inftrudlions, and a fupply of men and military 

(tores, the officer whom Cortes had appointed to com¬ 

mand on the coaft, artfully decoyed them into the 

harbour of Vera Cruz, feized the veffels, and eafily „ 

perfuaded the foldiers to follow the ftandard of a more 

able leader than him whom they were deftined to join. 

Soon after, three (hips of more confiderable force 

came into the harbour feparately. Thefe belonged to! 
an. 
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Mex'c0, an armament fitted out by francifco de Garay, gover¬ 

nor of Jamaica, who had long aimed at dividing with 

Cortes the glory and gain of annexing the empire of 

Mexico to the crown of Caftile. They had, however, 

unadvifedly made their attempt on the northern pro¬ 

vinces, where the country was poor, and the inhabitants 

fierce and warlike; fo that, after a fucceffion of dif- 

afters, they were now obliged to venture into Vera 

Cruz, and call themfelves upon the mercy of their 

countrymen; and here they alfo were foon perfuaded 

to throw off' their allegiance to their matter, and to 

eulift with Cortes. About the fame time a fhip arrived 
from Spain, freighted by fome private adventurers, 

with military (lores ; and the cargo was eagerly pur- 

chafed by Cortes, while the crew, following tile ex¬ 

ample of the reft* joined him at Tlafcala. 

From thefe various quarters, the army of Cartes 

was augmented with 180 men, and 20 horfes; by 

which means he was enabled to difmifs fuch of the fol- 

diers of Narvaez as were moft troublefome and difcon- 

tented ; after the departure of whom, he ftill mutter¬ 

ed 550 infantry, of whom 80 were armed with muf- 

49 kets or crofs-bows, .40 horfemen, and nine-pieces of 
He feis_out artillery. At the head of thefe, with TO,000 Tlafca- 
again for ians anc| 0ther friendly Indians, he began his march 

exicu. towards Mexico, on the 28th of December, fix months 

after his fatal retreat from that city. 

The Mexicans, in the mean time, had made thebeft 

preparations they could for oppofing fuch a formidable 

enemy. On the death of Montezuma, his brother 

Quetlavaca was raifed to the throne; and he had an 

immediate opportunity of (hewing that he was worthy 

of their choice, by conducting in perfon thofe .fierce 

J0 attacks which obliged the Spaniards to retire from his 

l’Vepara- capital. His prudence in guarding againft the return 
tions of the 0f tfje invaders was. equal to the fpirit he had (hewn in 

fnrdteir* driving th£rn out. He repaired what the Spaniards 
defence. had ruined in the city, ftrengthened it with fuch for¬ 

tifications as his people could ereCt; and befides fill¬ 

ing his magazines with the ufual weapons of war, 

gave diredlions to make’ long fpears, headed with the 

fvvords and daggers which they had taken from the 

Spaniards, in order to annoy the cavalry. But in the 

naidft of thefe preparations he was taken off by the 

fmall-pox; and Guatimozin, his nephew andfon-in-law, 

laifed to the throne. 

As foon as Cortes entered the enemy’s territories, 

he difeovgred various preparations to obttrud his pro- 

grtfs. But his troops forced their way with little dif¬ 

ficulty ; and took poffeffion of Tezenco, the fecond 

city of the empire, fituated on the banks of the lake, 

about 20 miles from Mexico. Here he determined to 

cftablilh his head-quarters, as the moft proper ftation 

for lanching his brigantines, as well as for making his 

approaches to the capital. In order to render his j-e- 

lidence there more fecure, he depofed the cazique or 

chief, who was at the head of that community, under 

pretence of fome defeft in his title, and fubftituted in 

his place a perfon whom a fadion of the nobles pointed 

out as the right heir of that dignity. Attached to him 

by this benefit, the new cazique and his adherents fer- 

ved the Spaniards with inviolable fidelity. 

As the conftrudion of the brigantines advanced 

flowly under the unfltilful hands of foldiers and In¬ 

dians, whom Cones was obliged to employ in afiitting 

three or four carpenters who happened fortunately to Mexico. 

be in his fervice, and as he had not yet received the - 
reinforcement which he expeded from Hifpaniola, he 

was not in a condition to turn his arms diredly agaiptt 

the capital. To have attacked a city fo populous, fo 

well prepared for defence, and in a fituation of fuch 

peculiar llrength, mutt have expofed his troops to ine¬ 

vitable deftrudion. Three months elapfed before the 

materials for conttruding the brigantines were fini(h- 

ed, and before he heard any thing with refped to the 

fuccefs of his negotiation in Hifpaniola. This, how- st 

ever, was not a feafon of inadion to Cortes. He at- Cortes 

tacked fuccefiively feveral of the towns fituated around malces 

the lake; and though all the Mexican power was ex-pl<> 

erted to obftrud his operations, he either compelledS 

them to fubmit to the Spanifli crown, or reduced 

them to ruins. Other towns he endeavoured to con¬ 

ciliate by more gentle means; and though he could 

not hold any intercourfe with the inhabitants but by 

the intervention of interpreters, yet, under all the dif- 

advantage of that tedious and imperfed mode of com¬ 

munication, he had acquired fuch thorough knowledge 

of the date of the country, as well as of the difpofitions 

of the people, that he conduded his negotiations and 

intrigues with aftonilhing dexterity and fuccefs. Moft 

of the cities adjacent to Mexico were originally the 

capitals of fmall independent dates ; and foifie of them 

having been but lately annexed to the Mexican empire, 

ftill retained the remembrance of their ancient liberty, 

and bore with impatience the rigorous yoke of their 

new matters. Cortes having early obferved fymptoms 

of their dfcaffedion, availed himfelf of this knowledge 

to gain their confidence and friendftiip. By offering 

with confidence to deliver them from the odiou3 do- 

miniop of the Mexicans, and by liberal promifts of 

more indulgent treatment if they would unite with 
him againft their oppreffors, he prevailed on the peo¬ 

ple of feveral- conliderable diftri&s, not only to ac¬ 

knowledge the king of Caftile a3 their fovereign, but 

to fupply the Spaaiflt camp with provifions, and to 

ftrengthen his army with auxiliary troops. Guatimo- 

zin, on the firft appearance of defe&ion among his 

fubje&s, exerted himfelf with vigour to prevent or to 

puni(h their revolt; but, in fpite of his efforts, the fpi¬ 

rit continued to fpread. The Spaniards gradually ac¬ 

quired new allies; and with deep concern he beheld 

Cortes arming againft his empire thofe very hands 

which ought to have been a&ive in liis defence, and 

ready to advance againft the capital at the head of a 

numerous body of his own fubjedls. 

While, by thofe various methods, Cortes was gra¬ 
dually circumfcribing the Mexican power within fuch 

narrow limits that his profpedt of overturning it feemed 

neither to be uncertain nor remote, all his fchemes 

were well nigh defeated by a coiifpiracy againft his 

own perfon, and which was difeovered only a (hort time 

before it was to have been executed. Though many 

were concerned, Cortes did not think proper to punilh 

any more than the principal ringleader, whom he 

caufed immediately to be hanged ; and then, without 

allowing them leifure to ruminate on what had hap¬ 

pened, and as the mod effectual means of preventing 

the return of a mutinous fpirit, he determined to call 

forth his troops immediately to action. Fortunately, a 

proper occafion for this occurred, without his feeming 

to 
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. Mexico, to court it. He received intelligence, that the mate- 

' rials for building the brigantines were at length com¬ 

pletely finifhed, and waited only for a body of Spa¬ 

niards to conduA them to Tezeuco. The command 

of this convoy, confiding of 200 foot-foldiers, 15 

horfemen, and 2 field-pieces, he gave to Sandoval, 

who, by the vigilance, aAivity, and courage, which 

he manifeded on every occafion, was growing daily 

in. his confidence, and in the edimation of his fellow- 

foldiers. The fervice was no lefs Angular than im¬ 

portant ; the beams, the planks, the mads, the cor¬ 

dage, the fails, the irpn-work, and all the infinite va¬ 

riety of articles requilite for the conllruAion of 13 bri¬ 

gantines, were to be carried 60 miles over land, thro’ 1a mountainous country, by people who were unac¬ 

quainted with the minidry of domedic animals, or the 

aid of machines to facilitate any work of labour. The 

Tiafcalans furnifhed 8000 Turneries, an inferior order 

of men dedined for fervile talks, to carry the mate¬ 

rials on their fhoulders, and appointed 15,000 war¬ 

riors to accompany and defend them. Sandoval made 

the difpofition for their progrefs with great propriety, 

placing the Tamenes in the centre, one body of war¬ 

riors in the front, another in the rear, with confider- 

able parties to cover the flanks. To each of thefehe 

joined fome Spaniards, not only to affifl them in dan¬ 

ger, but to accufiom them to regularity and fubordi- 

■ nation. Parties of Mexicans frequently appeared ho- 

j vering around them on the high grounds : but percei¬ 

ving no profpeA of fuccefs in attacking an enemy con¬ 
tinually on his guard, and prepared to receive them, 

they did not venture to moled him; and Sandoval had 

l the glory of conduAing fafely to Tezeuco, "a convoy 

on which all the future operations of his-countrymen 

U Jt depended. 

: (ie spa- This was followed by another event of no lefs mo- 

i jirds re- ment. Four Ihips arrived at Vera Cruz from Hifpa- 
i ive ano- niola, with 200 foldiers, 80 horfes, two battering can- 

non, and a confiderable fupplyof ammuniton and arms. 

(EOt> Elevated with obferving that all his preparatory 

fchemes, either for recruiting his own army, or im- 

ipairing the force of the enemy, had now produced their 

full effcA, Cortes, impatient to begin the liege in form, 

hadened the launching of the brigantines. To facili¬ 

tate this, he had employed a vad number of Indians, 

; for two months, in deepening the fmall rivulet which 

a * runs by Tezeuco into the lake, and in forming it in- 

i: to a canal near two miles in length : and though the 

1, Mexicans, aware of his intentions, a3 well as of the 

| danger which threatened them, endeavoured frequent- 

r ly to interrupt the labonrers, or to burn the brigan- 

| tines, the work was at lad completed. On the 28th of 

April, all the Spanifh troops, together with auxiliary 

Indians, were drawn up on the banks of the canal ; 

! and with extraordinary military pomp, heightened and 

rendered more folemn by the celebration of the mod 

L facred rites of religion, the brigantines were launch¬ 

ed. As they fell down the canal in order, Father 01- 

medo blefled them, and gave* each its name. Every 

'• eye followed them with wonder and hope, until they 

" entered the lake, when they hoided their fails, and 

bore away, before the wind. A general fhout of joy 

was raifed; all admiring that bold inventive genius, 

which, by means fo extraordinary, that their fuccefs 

aimed exceeded belief, had acquired the command of 

a fleet, without the aid of which Mexico would have Mexico, 

continued to fet the Spanilh power and arms at de- 

fiance. S3 

Cortes determined to attack the city from three dif-The ciiy 
ferent quarters ; from Tezeuco on the ead fide of the !;i-hege<i. 

lake, from Tacuba on the weft, and from Cuyocan to¬ 

wards the fouth. Thofe towns were fituated on the 

principal caufeways which led to the capital, and in¬ 

tended for their defence. He appointed Sandoval to 

command in the fil'd, Pedro de Alvarado in the fecond, 

and Chridoval de Olid in the third ; allotting to each 

a numerous body of Indian auxiliaries, together with 

an equal divifion of Spaniards, who, by the junAion 

of the troops from Hifpaniola, amounted now to 8-& 

horfemen, and 818 foot-foldiers; of whom 118 were 

armed with mulkets.or crofs-bows. Their train of ar¬ 

tillery confided of three battering cannon, and 15 field- 

pieces. He referved forhimfelf, as the dation of great- 

ell importance and danger, the conduA of the brigan¬ 

tines, each armed with one of his fmall cannon, and 
manned with 25 Spaniards. 

As Alvarado and Olid proceeded towards the pods 

affigned them, they broke down the aqueduAs which 

the ingenuity of the Mexicans hadereAed for convey¬ 

ing water into the capital, and, by the diftrefs to 

which this reduced the inhabitants, gave a beginning 

to the calamities which they were dedined to fuffer. 

Alvarado and Olid found the towns, of which they 

were ordered to take pofltffion, deferted by their in¬ 

habitants, who had fled for fafety to the capital, where 

Guatimozin had colleAedthe chief force of his empire, 

as there alone he could hope to make a fuccefsfnl (land 

againd the formidable enemies who were approaching 
to aflault him. 

The fird effort of the Mexicans was to dedroy the The Spa- 
fleet of brigantines, the fatal effeAs of whofe opera- niards de- 

tions they forefaw and dreaded. Though the b’rigan-fcat the 

tines, after all the labonr and merit of Cortes in form- M«x‘cans» 

ing them, were of inconfiderable bulk, rndely con- mafters'of11 
ftruAed, and manned chiefly with landmen, hardly pof- the lake, 
fefied of fkill enough to conduA them, they mult have 

been objeAs of terror to a people unacquainted with 

any navigation but that of their lake, and poflefled of 

no veflel larger than a canoe. Neceffity, however, ur¬ 

ged Guatimozin to hazard the attack; and hoping to 

fnpply by numbers what he wanted in force, he aflem- 

bled fuch a multitude of canoes as covered the face of 

the lake. They rowed on boldly to the charge, while 

the brigantines, retarded by a dead calm, could icarce- 

ly advance to meet them. But as the enemy drew 

near, a breeze fuddenly fprung up ; in a moment the 

fails were fpread, and the brigantines with irrefiftible 

impetuofity broke their feeble opponents, overfet many 

canoes, and diffipated the whole armament with fuc-h 

daughter, as convinced the Mexicans, that the pro¬ 

grefs of the Europeans 1T1 knowledge and arts ren¬ 

dered their fuperiority greater on this new dement 

than they had hitherto found it by land. 

From that time Cortes remained mailer of the lake; 

and the brigantines not only preferved a communica¬ 

tion between the Spaniards in their different ftations, 

though at confiderable dillance from each other ; but 

were employed to cover the Caufeways on each fide, 

and keep off the canoes, when they attempted to an¬ 

noy the troops as they advanced towards the city. He 

formed 
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"Mexico, formed the brigantines in three divifions, allotting one 

" to each ftation, with orders to fecond the operations 

of the officer who commanded there. From all the 

three ftations he puffed on the attack againft the city 

with equal vigour; but in a manner fo very different 

from that whereby lieges are conducted in regular war, 

as might appear no lets improper than lingular to per¬ 

sons unacquainted with his fituation. Each morning his 

troops affaulted the barricades which the enemy had e- 

re&ed on the caufeways, forced their way overthe trench¬ 

es which they had dug, and thro’ the canals where the 

bridges were broken down, and endeavoured to pene¬ 

trate into the heart of the city, in hopes of obtaining 

•fome decifive advantage, which might force the enemy 

to furrender, and terminate the war at once; but 

when the obftinate valour of the Mexicans rendered the 

efforts of the-day ineffectual, the Spaniards retired in 

the evening to their former quarters. Thus their toil 

and danger were, in fome meafure, continually renew¬ 

ed ; the Mexicans repairing in the night what the Spa¬ 

niards had deftroyed through the day, and recovering 

the polls from which they had driven them. But ne- 

ceffity prescribed this flow and untoward mode of ope¬ 

ration. The number of his troops was fo'fmall, that 

Cortes durft not, with a handful of men, attempt to 

make a lodgment in a city where he might be fur- 

rounded and annoyed by fuch a multitude of enemies. 

The remembrance of what he had already fuffered by 

the ill-judged confidence with which he had ventured 

into fuch a dangerous fituation, was Hill frelh in his 

mind. The Spaniards, exhaitfted with fatigue, were 

unable to guard the various polls which they daily 

gained ; and though their camp was filled with Indian 

auxiliaries, they durft not devolve this charge upon 

them, becaufe they were fo little accuftomed to difci- 

pline, that na confidence could be placed in their vi¬ 

gilance. Befides this, Cortes was extremely folicitous 

to preferve the city as much as poffible from being de- 

flroyed, both as he deftined it to be the capital-of his 

conquefts, and wifhed that it might remain as a mo- 

way over the ditches and canals, and having entered Mexico.1 

the city, gained ground inceffantly, in fpite of the mul--1 

titude and ferocity of their-opponents. Cortes, though 
delighted with the rapidity of his progrefs, did not 

forget that he might ftill find it neceffary to retreat; 

and in order to fecure it, appointed Julian de Alderete, 

a captain of chief note in the troops which he had re¬ 

ceived from Hifpaniola, to fill up the canals and gaps 

in the caufeway as the mai-n body advanced. That of¬ 

ficer deeming it inglorious to be thus employed, while 

his companions were in the heat of aCtion and the ca¬ 

reer of victory, negleCted the important charge com¬ 

mitted to him, and hurried on inconfiderately to mingle 

with the combatants. The Mexicans, whofe military 

attention and Ikill were daily improving, no foonerob- 

ferved this, than they carried an account of it to their 
monarch. 

Guatimozin inftantly difcerned the confequences of 

the error which the Spaniards had committed, and, 

with admirable prefence of mind, prepared to take ad¬ 

vantage of it. He commanded the troops polled in 

the front to flacken their efforts, in order to allure the 

Spaniards to pulh forward, while he difpatched a large 

body of chofen warriors through different ftreets, fome 

by land, and others by water, towards the great 

breach in the caufeway, which had been left open. 

On a fignal which he gave, the priefts in the great 

temple llruck the great drum confecrated to the god 

of war. No fooner did the Mexicans hear its dole¬ 

ful folemn found, calculated to infpire them with con¬ 

tempt of death and with enthufiaftic ardour, than they 

rulhed upon the enemy with frantic rage. The Spa¬ 

niards, unable to refill men urged on no lefs by reli¬ 

gious fury than hope of fuccefs, began to retire, at 

firft leifurely, and with a good countenance; but as 

the enemy preffed on, and their own impatience to 

efcape increafed, the terror and confufion became fo 

general, that when they arrived at the gap in the 

caufeway, Spaniards and Tlafcalans, horfemen and in¬ 

fantry, plunged in promifcuoufly, while the Mexicans 
nument of his glory. From all thefe confideratiobs, rulhed upon them fiercely from every fide, their light 

he adhered obftinately, for a month after the liege was 

opened, to the fyllem which he had adopted. The 
canoes carrying them through ffoals which the bri¬ 

gantines could not approach. In vain did Cortes at-^ 

Mexicans, in their own defence, difplayed valour tempt to Hop and rally his flying troops ; fear render- 
which was hardly inferior to that with which the Spa¬ 

niards attacked them. On land, on water, by fight 

and by day, one furious conflict fucceeded to another. 

Several Spaniards Were killed, more wounded, and all 

were ready to fink under the toils of unintermitting 

fervice, which were rendered more intolerable by the 

injuries of the feafon, the periodical rains being now Jet 

in with their ul’ual violence. 
Aftonilhed anddifconcerted with the length and dif¬ 

ficulties of the fiege, Cortes determined to make one 

great effort to get poffeffiqn of the city before be re- 

linquilhed the plan which he had hitherto followed: 

ed them regardlefs of his intreaties or commands.attack. 
Finding all his endeavours to renew the combat fruit- 

lefs, his next care was to fave fome of thofe who had 

throyn themfelves fnto the water ; but while thus em¬ 

ployed, with more attention to their fituation than to 
his own, fix Mexican captains fuddenly laid hold of 

him, and were hurrying him off in triumph ; and tho’ 

two of his officers refeued him at the expence of 

their own lives, he received feveral dangerous wounds 

before he could break loofe. Above 60 Spaniards pe- 

rilhed in the rout; and what rendered the difafter 

more afflicting, 40 of thefe fell alive into the hands 

and had recourfe to any other mode of attack. With of an enemy never known to (hew mercy to a captive. 

this view, he fent inftru&ions to Alvarado and Sando- The approach of night, though it delivered the de- 

val to advance with their divifions to a general affault, je&ed Spaniards from the attacks of the enemy, uffer- 

and took the command in perfon of that pofledonthe 

caufeway of Cuyocan. Animated by his prefence, and 

the expectation of fome decifive event, the Spaniards 

puffed forward with irrefiftible impetnofity. They 

ed in, what was hardly lefs grievous, the noife of their 

barbarous triumph, and of the horrid feltival with 

which they celebrated their victory. Every quarter 

of the city was illuminated ; the great temple (hone 

broke through one barricade after another, forced their with fuch peculiar fplendour, that the Spaniards could 

plainly 
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Mexico, plainly fee the people in motion, and the priefts bufy 

--in haftening the preparations for the death of the pri- 

foners. Through the gloom they fancied that they 

difcerned their companions by the whitenefs of their 

fkins, as they were (tripped naked and compelled to 

dance before the image of the god to whom they were 

to be offered. They heard the fhrieks of thofe who 

were facrificed, and thonght they could diftingniih each 

unhappy victim by the well-known found of his voice. 

Imagination added to what they really faw or heard, 

and augmented its horror. The mod unfeeling melted 

into tears of compafiion, and the (touted heart trem¬ 

bled at the dreadful fpe&acle which they beheld. 

Cortes, who, betides all that he felt in common with 

his foldiers, was oppreffed with the additional load of 

anxious reflections natural to a general on fuch, an un¬ 

expected calamity, could not like them relieve his mind 

by giving vent to its anguifh. He was obliged to af- 

fume an air of tranquillity in order to revive the fpirits 

56 and hopes of his followers. The juncture, indeed, re- 
The Mexi-qU;re(j an, extraordinary exertion of fortitude. The 

the^uaclT Mexicans, elated with their victory, fallied out next 
with great morning to attack him in hi.s quarters. But they did 

not rely on the efforts of their own arms alone. They 
fent the heads of the Spaniards whom they had facri¬ 

ficed to the leading men in the adjacent provinces, and 

affured them that the god of war, appeafed by the blood 

of their invaders, which had been (bed fo plentifully on 

his altars, had declared with an audible voice, that 

in eight days time thofe hated enemies (hould be final¬ 

ly deftroyed, and peace and profperity re-eflablilhed 

in the empire. 
A prediction, uttered with fuch confidence, and in 

terms fo void of ambiguity, gained univerfal credit 

among a people prone to fuperftition. The zeal of 

the provinces which had already declared againft the 

Spaniards augmented, and feveral which had hitherto 

remained inactive took arms with enthufiaftic ardour 

to execute the decrees of the gods. The Indian auxi¬ 

liaries who had joined Cortes, accuftomed to venerate 

the fame deities with the Mexicans, and to receive the 

refponfes of their priefts with the fame implicit faith, 

abandoned the Spaniards as a race of men devoted to 

certain deftru&ion. Even the fidelity of -the Tlafca- 
lans was (haken, and the Spani(h troops were left al- 

moft alone in their ftations. Cortes finding that he at¬ 

tempted in vain to difpel the fuperftitious fears of his 

confederates by argument, took advantage from the 

imprudence of thofe who had framed the prophecy 

in fixing its accompliftiment fo near at hand, to give 

them a (triking demonftrationof hisfalfity. Hefufpend- 

ed all military operations during the period marked out 

by the oracle. Under cover of the brigantines, which 

kept the army at a difianee, his troops lay in fafety, 

and the fatal term expired without any difafter. 

His allies, alhamed of their own credulity, returned 

to their ftation. Other tribes, judging that the gods, 

who had now deceived the Mexicans, had decreed fi¬ 

nally to withdraw their protection from them, joined 

Si his ilandard; and fuch was the levity of a limple 
es ad- people, moved by every flight impreflion, that, in a 

'utious'°re ^h°rt time after fuch a general defection of his confe- 
vethod of derates, Cortes faw himfelf, if we may believe his own 
■oceeding. account, at the head of 150,000 Indians. Even with 

fuch a numerous army, he found it neceffary to adopt 
Vo*. VII. 1 

x new and more wary fyftem of operation. Inftead of Mexico, 

renewing his attempts to become mafter of the city at ~ 
once, by fuch bold-but dangerous efforts of valour as 

he had already tried, he made his advances gradually, 

and with every poffible precaution againft expofing 

his men to any calamity fimilarto that which they ftill 

bewailed. As the Spaniards puflied forward, the In¬ 

dians regularly repaired the caufeways behind them. 
As foon as they got poffefiion of any part of the town, 

the houfes were inftantly levelled with the ground. Day 
by day, the Mexicans, forced to retire as their ene¬ 

mies gained ground, were hemmed in within more 
narrow limits. Guatimozin, though unable to (top 

the career of the enemy, continued to defend his capi¬ 

tal with obftinate refolution, and difputed every inch 

of ground. But the Spaniards, having not only va¬ 

ried their motle of attack, but, by orders of Cortes, 

having changed the weapons with which they fought, 

were again armed with the long Chinantlan fpears, 

which they had employed with fuch fuccefs againft 

Narvaez; and, by the firm array in which this en¬ 

abled them to range themfelves, they repelled, with 

little danger, the loofe affault of the Mexicans: in¬ 

credible numbers of them fell in the conflicts, which 

they renewed every day. While war wafted without, 

famine began to confume them within the city. The 

Spani(h brigantines, having the entire command of the 

lake, rendered it impoffible to receive any fupply of 
provifions by water. The vaft number of his Indian 

auxiliaries enabled Cortes to (hut up the avenues to 

the city by land. The (lores which Guatimozin had 

laid up were exhaufted by the multitudes which crowd¬ 

ed into the capital, to defend their fovereign and the 

temples of their gods. Not only the people, but per- 

fons of the higheft rank, felt the utmoft diftreffes of 

want. What they fuffered brought on infedtious 

and mortal diftempers, the laft calamity that vilits be- 

fieged cities, and which filled up the meafure of their 

woes. _ sg 

But, under the preffure of fo many and fuch various Guatimozin 

evils, the fpirit of Guatimozin remained firm and un- j,efufe.s t0 
fubdued. He rejected with fcorn every overture 

peace from Cortes; and, difdaining the idea of fubmit- * 

ting to the oppreffors of his country, determined not 

to furvive its ruin. The Spaniards continued their 

progrefs. At length all the three divifions penetrated 

into the great fquare in the centre of the city, and 

made a fecure lodgment there. Three-fourths of the 

city were now reduced, and laid in ruins. The re¬ 

maining quarter was fo clofely preffed, that it could 

not long withftand affailants who attacked it from their 

new ftation with fiiperior advantage, and more affured 

expectation of fuccefs. The Mexican nobles, foli- 

citous to fave the life of a monarch whom they reve¬ 

red, prevailed on Guatimozin to retire from a place 

where refiftance was now vain, that he might roufethe 

more diftant provinces of the empire to arms, and 

maintain there a more fuccefsful ftruggle with the pub¬ 

lic enemy. In order to facilitate the execution of this 

meafure, they endeavoured to amufe Cortes with over¬ 

tures of fubmiffion, that, while his attention was em¬ 

ployed in adjufting the articles of pacification, Gua¬ 

timozin might efcape unperceived. But they made this 

attempt npon a leader of greater fagacity and difcern- 

ment than to be deceived by their arts. Cortes fufpec- 
2S E ting 
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Mexico, ting their intention, and aware of what moment it was 

to defeat it, appointed Sandoval, the officer on whofe 

vigilance lie could moft perfectly rely, to take the 

command of the brigantines, with ftridl injunctions to 

watch every motion of the enemy. Sandoval, atten¬ 
tive to the charge, obferving fome large canoes crowd¬ 

ed with people rowing |long the lake with extraordi¬ 

nary rapidity, inftantly gave the fignal to chace. 
Gracia Holguin, who commanded the fleeted brigan¬ 

tine, foon overtook them, and was preparing to fire 

on the foremoft canoe, which feemed to carry fome 

perfon whom all the reft followed and obeyed. At 

once the rowers dropt their oars, and all on board, 

59 throwing down their arms, conjured him with cries 

JTeis takenand tears to forbear, as the emperor was there. Hol- 

p * guin eagerly feized his prize ; and Guatimozin, with a 

dignified compofure, gave himfelf up into his hands, 

requefting only that no infult might be offered to the 

tmprefs or his children. When conduced to Cortes, 

he appeared neither with the fullen fiercenefs of a bar¬ 

barian, nor with the dejection of a fupplicant. “ I 

have done,” faid he, addreffing himfelf to the Spanifh 

general, “ what became a monarch. I have defended 

my people to the laft extremity. Nothing now re¬ 

mains but to die. Take this dagger,” laying his 

hand on one which Cortes wore, “ plant it in my 

bread, and put an end to a life which can no longer 
r6o be of ufe.” 

febmits k°n aS ^atC fovereiSn WaS known, 
mi s' the refiftauce of the Mexicans ceafed ; and Cortes took 

poffeffion of that fmall part of the capital which yet 

remained undeftroyed. Thus terminated the fiege of 

Mexico, the moft memorable event in the conqueft of 
America. It continued 75 days, hardly one of which 

paffed without fome extraordinary effort of one party 

in the attack, or of the other in the defence of a city, 

on the fate of which both knew that the fortune of 

the empire depended. As the ftruggle here was more 
obftinate, it was likewife more equal, than any be¬ 

tween the inhabitants of the Old and New Worlds. 

The great abilities of Guatimozin, the number of his 

troops, the peculiar fituation of his capital, fo far 

counterbalanced the fuperiority of the Spaniards in 

arms and difcipline, that they muft have relinquifhed 

the enterprife, if they had trufted for fuccefs to them- 

felves alone. But Mexico was overturned by the jea- 

loufy of neighbours who dreaded its power, and by 

the revolt of fubjedts impatient to (hake off its yoke. 
By their effedlual aid, Cortes was enabled to accom- 

plifh what, without fuch fupport, he would hardly 

have ventured to attempt. How much foever this 

account of the redudtion of Mexico may detradl, on the 

one hand, from the marvellous relations of fome Spa¬ 

nifh writers, by afcribing that to Ample and obvious 

eaufes which they attribute to the romantic valour of 

their countrymen, it adds, on the other, to the merit 

and abilities of Cortes, who, under every difadvantage, 

acquired fuch an afcendant over unknown nations, as 

to render them inftruments towards carrying his fcheme 

into execution. 

The exultation of the Spaniards, on accomplifhing 

this arduous enterprife, was at firft exceffive. But this 

was quickly damped by the cruel difappointmene of 

thofe fanguine hopes which had animated them amidft Mexicn, 1 
fo many hardfhips and dangers. Inftead of the inex---— 

hauftible wealth which they expedted from becoming 

matters of Montezuma’s treafures, and the ornaments 

of fo many temples, their rapacioufnefs could coliedl 

only an inconfiderable booty amidft ruins and defla¬ 

tion (a). Guatimozin, aware of his impending fate, 

had ordered what remained of the riches amaffed by 
his anceftors to be thrown into the lake. The Indian 

auxiliaries, while the Spaniards were engaged in con- 

flidt with the enemy, had carried off the moft valuable 

part of the fpoil. The fum to be divided among the 
conquerors was fo fmall, that many of them diidained 

to accept of the pittance which fell to their (hare, and 

all murmured and exclaimed; fome againft Cortes 
and his confidents, whom they lufpedted of having fe- 

cretly appropriated to their own ufe a large portion of 

the riches which fhould have been brought into the 

common flock; others againft Guatimozin, whom 

they accufed of obftinacy, in refufing to difcover the 

place where he had hidden his treafure. 

Arguments, intreaties, and promifes, were em¬ 

ployed in order to foothe them; but with fo little ef- 

fedl, that Cortes, from folicitude to check this grow¬ 
ing fpirit of difcontent, gave way to a deed which 

ftained the glory of all his great adtions. Without <yr 

regarding the former dignity of Guatimozin, or feel Guatimozin 
ing any reverence for thofe virtues which he had dif- tortured, 

played, he fubjedled the unhappy monarch, together 

with his chief favourite, to torture, in order to force 

from them a difcovery of the royal treafures, which it 

was fuppofed they had concealed. Guatimozin bore 

whatever the refined cruelty of his tormentors could 

inflidt, with the invincible fortitude of an American 

warrior. His fellow-fuffcrer, overcome by the vio¬ 

lence of the anguifh, turned a dejedled eye towards his 

matter, which teemed to implore his permiflion to re¬ 

veal all that he knew. But the high-fpirited prince, 

darting on him a look of authority mingled with fcorn, 
checked his weaknefs, by aflcing, ” Am I now repo- 

fing on a bed of flowers ?” Overawed by the reproach, 

he perfevered in his dutiful filence, and expired. 

Cortes, afhamed of a fcene fo horrid, refcued the 

royal vidtim from the hands of his torturers, and pro¬ 

longed a life referved for new indignities and fuffer- 

he fate of the capital, as both parties had fore-The Span!' 
feen, decided that of the empire. The provinces fub- ’rdsbecomj 

mitted one after another to the conquerors. SmallJhe whokfl 
detachments of Spaniards marching through them Mexican 
without interruption, penetrated, in different quarters,empire, 

to the great Southern Ocean, which, according to the ' 

ideas of Columbus, they imagined would open a (hort 

as well as eafy paffage to the Eaft Indies, and fecure 

to the crown of Caltile all the envied wealth of thofe 

fertile regions ; and the adlive mind of Cortes began 
already to form fchemes for attempting this important 

difcovery. In his after fchemes, however, he was dif- 

appointed; but Mexico hath ever fiuce remained in the 
hands of the Spaniards. 

Mexico is almoft entirely fituated within the torrid Climate, 
zone. The air is excefiively warm, moitt, and un- &c. olr 

wholefome, on the coafts of the North Sea. ThefeMexiC0* Ij 

de- 

(a) The gold and filver, according to Cortes, amounted only to 120,000 pefos, Relat. 380, A. a fum far inferior 
to that which the Spaniards had formerly divided in Mexico. 
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Mexico. defe&8 of the climate are infinitely lefs felt on the 

"Coaits of the South Sea, and hardly at all in the in* 
land country, which is interfered by a chain of 

mountains, that are fuppofed to be a continuation of 

the Cordeleras. 
The quality of the foil has the fame variations. 

The eaftem part is low, marfhy, overflowed in the 

rainy feafons, covered with impenetrable forefts, and 

totally uncultivated. The foil on the weftern fide is 

higher, of a better quality, on which there are many 

fields, and feveral houfes are built upon- it. In the 

low lands there are diftri&s on which nature has 
been very liberal; but, like every country fituated 

under the tropics, they abound more in fruits than in 

corn. 
The population of this vaft empire is not lefs va¬ 

rious than its foil. Its moft diftinguilhed inhabitants 

are the Spaniards fent hither by the court, to fill the 

polls of government. They are 'obliged, like thofc 

in the mother-country who afpire to any ecclefiaftical, 
civil, or military employments, to prove that there 

have been neither heretics, Jews, Mohammedans, nor 

any perfons in their family who have been called be¬ 

fore the inquifition for four generations. Merchants 

who are* defirous of going to Mexico, as well as to 

other parts of America, without becoming colonifts, are 

compelled to obferve the fame forms* They are alfo 

obliged to fwear that they have 300 palms of mer- 

chandife, their own property, in the fleet in which 

they embark, and that they will not carry their wives 

with them. On thefe abfurd conditions they become 

the principal agents of the European commerce with the 

Indies. Though their charter is only to continue 

three years, and a little longer for countries more re¬ 

mote, it is of great importance. To them alone be¬ 

longs the right of felling, as comtnifiioners, the major 

part of the cargo. If thefe laws were obferved, the 

merchants ftationed in the new world would be con¬ 

fined to difpofe of what they have received on their 

own account. 

The predile&ion which adminiftration has for Spa¬ 

niards born in Europe, has reduced the Spanilh Creoles 

to acquiefce in fubordinate ftations. The defcendents 

of the companions of Cortes, and of thofe who came 

", after them, being confiantly excluded from all places 

1 of honour or of truft that were any way confiderable, 

have feen the gradual decay of the power that fup- 

ported their fathers. The habit of being obliged to 

bear that unjuft contempt with which they have been 

treated, has at laft made them become really con¬ 

temptible. They have totally loft, in the vices which 

originate from indolence, from the heat of the climate, 

and from a fuperfluous enjoyment of all things, that 

firmnefs and that fort of pride which have ever cha¬ 

racterized their nation. A barbarous luxury, ftiame- 

ful pleafures, and romantic intrigues, have enervated 

all the vigour of their minds* and fuperftition hath 

completed the ruin of their virtues. Blindly devoted 

. to priefts too ignorant to enlighten them by their iri- 

ftrudtions, too depraved to edify them hy their ex- 

1 ample, and too mercenary to attend to both thefe du¬ 

ties of their funftion, they have no attachment to any 

part of their religion but that which enfeebles the 

mind, and have negle&ed what might have contributed 

to rectify their morals. 

The Meftees, who conftitute the third order of Mexico, 

citizens, are held in ft ill greater contempt. It is well 

known that the court of Madrid, in order to replenifh 

a part of that dreadful vacancy which the avarice and 

cruelty of the conquerors had occafianed, and to re¬ 

gain the confidence of thofe who had efcaped their 

fury, encouraged as much as poflible the marriage of 

Spaniards with Indian women. Thtfe alliances, which 

became pretty common throughout all America, were 

particularly frequent in Mexico, where the women 

had more underftanding and were more agreeable 

than in other places. The Creoles transferred to this 

mixed progeny the contemptuous flight they received 

from the Europeans. Their condition, equivocal at 

firft, in procefs of time at laft was fixed between the 
whites and the blacks. 

Thefe blacks are not very numerous in Mexico. 

As the natives are more intelligent, more robuft, and 
more induftrious, than thofe of the other colonies, 

they have hardly introduced any Africans except fuch 

as were required either to indulge the caprice, or per* 

form the domeftic fervice, of rich people. Thefe 

flaves, who are much beloved by their matters, on 

whom they abfolutely depend, who purchafed them at 

an extravagant price, and who make them the mini- 

fters of their pleafures, take advantage of the high 

favour they enjoy, to opprefs the Mexicans. They 

affume over thefe men, who are called free> an afcen- 

dant which keeps up an implacable hatred between 

the two nations. The law has ftudied to encourage 

this averfion, by taking effectual meafures to prevent 

all connexion between them. Negroes are prohibited 
from having any amorous correfpondence with the 

Indians; the men, on pain of being mutilated, the 

women of being feverely punilhed. On all thefe ac¬ 

counts, the Africans, who in other fettlements are 

enemies to Europeans, are in the Spaniffi Indies their 
warm friends. 

Authority has no need of this fupport, at leaft in 

Mexico, where population is no longer what it was 

formerly. The firft hiftorians, and thofe who copied 

them, have recorded, that the Spaniards found there 

10,000,000 of fouls. This is fuppofed to have been 

the exaggerated account of conquerors, to exalt the 

magnificence of their triumph: and it was adopted, 

without examination, with fo much the more readi- 

nefs, as it rendered them the more odious. We need 

only trace with attention the progrefs of thofe ruffians 

who at firft defolated thefe fine countries, in order to * 

be convinced that they had not fucceeded in multi¬ 

plying men at Mexico and the adjacent parts, but by 

depopulating the centre of the empire; and that the 

provinces which are remote From the capital, differed 

in nothing from the other deferts of South and 

North-America. It is making a great conceffion, to 

allow that the population of Mexico has only been 

exaggerated one-half: for it does not now much ex¬ 

ceed 2,000,000. <;4 
It is generally believed, that the firft conquerors Mexicans 

maffacred the Indians out of wantonnefs, and thatcruehy 

even the priefts incited them to thefe afts of ferocity. 

Undoubtedly thefe inhuman foldiers frequently 

blood without even an apparent motive; and certainly 

their fanatic miffionaries did not oppofe thefe barba¬ 

rities as they ought to have done. This was not, 

28 E 2 however, 
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degree. The Spaniards are encouraged to profecute 

' the labours which thefe cultures require, from the 

happy circumftance of their having difcovered iron 

mines, which were entirely unknown to the Mexicans, 

as well as fome mines of a kind of copper that is hard 

enough to ferve for implements of hulbandry. All 

thefe articles, however, for want of men and indu- 

ftry, are merely confumed within the country.— 

There is only the vanilla, indigo, and cochineal, 

which make part of the trade of Mexico with other 

nations. 
• A^to-Mextco, fo called becaufe of its being difco¬ 

vered later than Old-Mexico, a country of America, 

is bounded on the north by high mountains, beyond 

which is a country altogether unknown; by Louifiana 

on the eaft; by New-Spain on the fouth; and on the 

weft by the gulph of California, and the llio Colorado; 

extending, it is faid, above 100 miles from eaft to 

weft, and about 900 from fouth to north; but the 
twentieth part of the country within thefe limits is nei¬ 

ther cultivated nor inhabited either by Spaniards or 

Indians. As it lies in the midft of the temperate 

Zone, the climate, in general, is very pleafant; the 
fummers, though very warm, are neither fultry nor 

unwholefome; and the winters, though pretty (harp, 

are far from being infupportable, and, for the moft 

part, clear and healthy. 

The greateft encomiums are lavilhed on the fertility 

of the foil, the riclinefs of the mines, and the variety 

of valuable commodities produced in this country. It 

is faid to be beautifully diverfified with fields, meadows, 
riling grounds, and rivers; abounding with fruit and 

timber-trees, turquoifes, emeralds, and other precious 

Hones, mines of gold and filver, a great variety of wild 
and tame cattle, fifh, and fowls. Upon the whole, 

we may fafely affirm, that New-Mexico is among the 

pleafanteft, richeft, and moft plentiful countries in 
America, or any other part of the world. There are 

few great or navigable rivers in it: the moft confider- 

able are, the Rio Solado and Rio del Norte, which, 

with feveral fmaller ftreams, fall into the gulph of 

Mexico. On the coaft of the gulph are divers bays, 

ports, and creeks, which might be eafily converted in¬ 

to excellent harbours if the Spaniards were poffeffedof 

any portion of that commercial fpirit which animates 
the other maritime nations of Europe. 

The Spanilh writers tell us, that New-Mexico is in¬ 
habited by a great variety of Indian nations or tribes, 

totally unconnected with each other: but the princi¬ 

pal are the Apaches, a brave, warlike, refolute people; 
fond of liberty, and the inveterate enemies of tyianny 
and opprefiion. About the clofe of the laft century, 

thinking themfelves aggrieved by the Spanifh govern¬ 
ment, they made a general infurreCtion, and did a 

great deal of mifchief; but were at laft obliged to 

fubtnit, and have fince been curbed by ftronger garri- 

fons. Moft of the natives are now Chriftians. When 

the Spaniards firft entered this country, they found 

the natives well clothed, their lands cultivated, their 

villages neat, and their houfes built with ftone. Their 
flocks alfo were numerotis, and they lived more com¬ 

fortably than moft of the other favages of America. 

As to religion, they were idolaters, and worfhipped th'e 

fun and moon ; but whether they offered human facri- 

fices, we are not fufficiently informed. 

As to the number of the provinces of this country, Meaeray. 
we can advance nothing certain ; fome writers making —■ -- 

them only five, others 15, 18, 20, and 25 ; but ad¬ 
ding no defeription, either of them or the towns con¬ 

tained in them, excepting the capital, Santa Fe, which 

we are told, ftands near the fource of the Rio del 
Norte, in 36° of north latitude, and about 130 

leagues from the gulph: that it is a well-built hand- 

fome, rich town; and the feat of a bifhop, fuffragan 
of Mexico, as well as of the governor of the province, 

who is fubordinate to the viceroy pf Mexico, or New- 
Spain. 

MEZERAY (Francis Eudes de),an eminent French 
hiftorian, the fon of Ifaac Eudes a furgeon, was born 

at Rye, in Lower Normandy, in 1610; and took the 

fumame of Mezeray, from a hamlet near Rye. Ha¬ 

ving performed his ftudies at Caen, he difcovered a 

ftrong inclination to poetry; but going to Paris, he, 

by the advice of one of his friends, applied himfelf to 

the ftudy of politics and liiftory, and procured the 

place of commiffary at war, which he held for two 

campaigns. He then fhut himfelf up in the college 

of St Barbe, in the midft of books and manuferipts; 

and, in 1643, publifhed the firft volume of the Hiftory 

of France, in folio; and fome years after, the other two 

volumes. Mezeray in that work furpaffed all who had 

written the hiftory of France before him, and was re¬ 

warded by the king with a penfion of 4000 livres. In 
1668, he publilhed an Abridgment of his Hiftory of 

France, in three volumes 4to. which was well received 

by the public: but as he inferted in that work the origin 
of moft of the taxes, with very free reflections, Mr Col¬ 

bert complained of it, when Mezeray promifed to cor¬ 

rect what he had done in a fecond edition ; but thofe 
corrections, being only palliations, the minifter caufed 

half of his penfion to be fuppreffed. Mezeray com¬ 

plained of this in very fevere terms; when he obtained 

no other anfwer than the fupprefiion of the other half. 

Vexed at this treatment, he refolved to write on fub- 

jedts that could not expofe him to fuch difappoint- 

ments; and compofed his treatife on the origin of the 
French, which did him much honour. He was elec¬ 

ted perpetual fecretary to the French academy ; and 

died in 1683. He is faid to have been a man extreme- 

ly negligent in his perfon ; and fo carelefs in his drefs, 

that he might have paffed for a beggar, rather than 
for what he was. He was actually feized one morning 

by the archers des pauvres, or pariib-officers; which 
miftake was fo far from provoking him, that he was 

highly diverted with it, and told them, that “ he was 
not able td walk on foot, but that as foon as a new 

wheel was put to his chariot, he would attend them 
wherever they thought proper.” He ufed to ftudy 

and write by candle-light, even at noon-day in fum- 

mer; and, as if there had been no fun in the world, 

always waited upon his company to the door with a 

Candle in his hand. With regard to religion, he affec¬ 

ted Pyrrhonifm; which however was not, it feems, fo 

much in his heart as in his mouth. This appeared 

from liis laft ficknefs: for having fent for thofe friends 

who had been the moft ufual witneffes of his licentious 

talk about religion, he made a fort of recantation, 

which he concluded with defiring them “ to forget 

what he might formerly have faid upon the fubjeft of 

religion, and to remember, that Mezeray dying was 
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Mwiers a better believer than Mezer^y In health.” Befides 

il his hiftory, he alfo wrote, 1. A continuation of the 
Mwsotinto hjftory 0f the Turks. 2. A French tranflation of 

John de Sari/bury’s Latin treatife on the vanities of the 

court. 3. There are attributed to him feveral fatires 

againft the government; and in particular, thofe that 

bear the name of Sandricourt. 

MEZIERS, a ftrong town of France, in Cham¬ 

pagne, with a citadel. It was befieged with a power¬ 

ful-army by Charles V. who was obliged to raife the 

fiege in 1521. It is feated on the river Meafe, partly 

upon a hill, and partly in a valley, in E. Long. 3. 48. 
N. Lat. 49. 46. 

MEZIRIAC (Claude Gafpar Backet Sieur de), 

one of the mod ingenious men of the 17th century, 

was born at Breffe, of an ancient and noble family. 

s He was a. good poet in French, Italian, and Latin; 

an excellent grammarian, a great Greek fcholar, and an 

admirable critic. He was well verfed in the controver- 

fies, both in philofophy and religion; and was deeply 

/killed in algebra and geometry, of which laft he gave 

proof by publifhing the fix books of Diophantes, en¬ 

riched with a very able Commentary and Notes. In 

his youth he fpent a confiderable time at Paris and at 

Rome: at which laft place he wrote a fmall colleftion 

of Italian poems, in competition with Vaugelas, who 

was there at the fame time ; among which there are 

limitations of the moil beautiful limilies contained in 

the eight firft books of the iEneid. He alfo trar.fla- 

ted Ovid’s Epiftles; a great part of which he illuftra- 

ted with very curious Commentaries of his own. While 

he was at Paris, they talked of making him preceptor 

of Lewis XIII.: upon which he left the court in great 

hafte, and afterwards declared that he had never felt fo 

much pain upon anyoccafion of his life; for he feemed 

to have already upon his (houldefs the important weight 

of the whole kingdom. He undertook the tranflation 

of all Plutarch’s works, with notes; which he had 

brought nearly to a conclufion, when he died at Bourg, 

in Breffe, anno 1638, at 45 years of age. He left 

behind him feveral finilhed works, that were not print¬ 

ed. 

MEZZOTINTO, a particular manner of reprefent- 

ing figures on copper, fo as to form prints in imitation 

of painting in Indian ink. 

The manner of making mezzotintos is very different 

from all other kinds of engraving and etching ; fince, 

inftead of forming the figures with lines and fcratches 

made with the point of a graver, or by means of aqua¬ 

fortis, they are wholly formed by fcraping and bur- 

niftiing. Mezzotintos are made in the following man¬ 

ner: Take a well-poli/hed copperplate, and beginning 

at the corner, ra'ke or furrow the furface all over with 

a knife or inftrument made for the purpofe, firft one 

way, and then the other, till the whole is of a regular 

roughnefs, without the leaft finooth part tb lie feen; 

in which ftate, if a paper was to be worked off from it 

at the copper-plate prefs, it would be all over black. 

When this is done, the plate is rubbed over with char¬ 

coal, black chalk, or black lead, and then the defign 

is drawn with white chalk ; after which the out-lines 

are traced out, and the plate finifhed by fcraping off 

the roughnefs, fo as to leave the figure on the plate. 

The outlines and deepeft (hades are not fcraped at all; 

the next /hades are fcraped but little, the next more 5 

and fo on, till the fliades gradually falling off, leave Mbf-na 

the paper white, in which places the plate is neatly !i 
burnifhed. Michael» 

By an artful difpofition of the (hades and different 

parts of a figure on different plates, mezzotintos have 

been printed in colours, fo as nearly to refemble very 

beautiful paintings. 

MIASMA, among phyficians, a particular kind of 

effluvia, by which certain fevers, particularly intermit- 
tents, are produced. See Medicine, n° 139. 

MICA, Glimmer, in natural hiftory, a genus of 
talcs. See Talc. 

MIC AH, or The Book o/'Micah, a Canonical book 

of the Old Teftament, written by the prophet Micah, 

who is the feventh of the twelve leffer prophets. He is 

cited by Jeremiah,- and prophefied in the days of Jo- 

tham, Ahaz, and Hezekiah. He cenfures the reign¬ 

ing vices of Jerufalem and Samaria, and denounces the 

judgments of God againft both kingdoms. He like- 

wife foretells the confufion of the enemies of the Jews, 

the coming of the Meffiah, and the glorious fuccefs of 

his church. 

MICHAEL (Angelo Buonaruoti). See Angelo. 

Michael (Angelo da Caravaggia). See Angelo, 

and Caravaggio. 

Mount Michael, one of the mod celebrated ftate- 

prifons of France, lies about 20 miles from Granville. 

It is a rock fituated in the middle of the bay of AvJ 

ranches; and is only acceffible at low water. Nature 

has completely fortified one fide, by its craggy and 

alnioft perpendicular defcent, which renders it imprac¬ 

ticable to mount it by any addrefs or courage, how¬ 

ever confummate. The other parts are furrounded by 

walls fenced with femilunar towers after the Gothic 

manner; but fufficiently ftrong, together with the ad¬ 

vantages of its fituation, to render it impregnable to 

any attack. At the foot of the mountain begins a 

ftreet or town, which winds round its bafe to a confi¬ 

derable height. Above are chambers where ftate-pri- 

foners are kept, and Where there are other buildings 

intended for refidence. On the fummit is ere&ed the 

abbey itfelf, occupying a prodigious fpace of ground, 

and of a ftrength and folidity equal to its enormous 

fize; fince it has for many centuries withftood all the 

injuries of the weather, to which it is fo much expo- 

fed. In an apartment, celled tht Sale de Chavalerie, 

the knights of St Michael ufed to meet in folemn con¬ 

vocation on important occafions. They were the de¬ 

fenders and guardians of this mountain and abbey, as 

thofe of the temple, and of St John of Jerufalem, were 

of the holy fepulchre. The hall in which they met is . 

very fpacious, but rude and barbarous. At one end 

is a painting of the archangel, the patron of their or¬ 

der; and in this hall Lewis XI. firft inftitutedand in¬ 

verted with the infignia of knighthood the chevaliers of 

the crofs of St Michael. There is a miferable dark 

apartment, or rather dungeon, in which many eminent 

perfons were formerly confined. In the middle of it 

is a cage, compofed of prodigious bars of wood; and 

the wicket which gives entrance into it^is 10 or 12 

inches in thicknefs. The infide of it comprifes about 

12 or I4feet fquare, and it is nearly 20 in height. To¬ 

wards the latter end of the laft century, a certain newf- 

writer in Holland, who had prefumed to print fome 

very fevere and farcaftic reflections on Madame de 

Maiitf- 
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Michael. Maintenon, was confined in this place. Some months 

-after his publication, he was induced, by a perfon fent 
exprefsly for that purpofe, to make a tour into French 

Flanders. The moment he had quitted the Dutch ter¬ 

ritories, he was put under arreft; and immediately, by 
his majefty’s exprefs Command, conduced to Mount 

Michael, where he was Ihut up in this cage. Here he 
lived upwards of 23 years; and here he at length ex¬ 

pired. During the long nights of winter, no candle 
or fire was allowed him. He was not permitted to 

have any book. He faw no human face, except the 
goaler ; who came once every day to prefent him, 

through a hole in the wicket, with his little portion of 

bread and wine. No inftrument was given him with 

which he could deftroy himfelf: but he found means 
at length to draw out a nail from the wood, with 

which he engraved, or cut on the bars of his cage, 
certain fleurs de lis and armorial bearings, which form¬ 

ed his only employment and recreation. They are 
very curioufly performed, conlidering the rudenefs of 

his tool. 

The fubterraneous chambers in this mountain are 

.faid to be fo numerous, that the jailors themfelves do 

not know them. There are certain dungeons called 
oubliettes, into which they were accuftomed anciently 

to let down malefadlors guilty of very heinous crimes: 

they provided them with a loaf of bread and a bottle 
of wine, and then they were totally forgotten, and left 
to perifh by hunger in the dark vaults of the rock. 

This punilhment, however, has not been infli&ed by 
any king in the laft or prefent century. 

Here alfo is a remarkable chamber, in one corner 
of which is a kind of window; between this and the 
wall of the building is a very deep fpace, of ne3r 100 

feet perpendicular, at the bottom of which is another 
window opening to the fea. It is called the Hole of 

Montgomeri ; and the hiftory of it is as follows: In 

the year 1559, Henry II. king of France was unfor¬ 
tunately killed at 3 tournament by the count de Mont- 

i$eeFrance, gomeri %. He was a Huguenot; and having efcaped 
80. the maflacre of Paris, made head againft the royal 

forces in Normandy, fupported by queen Elizabeth 

with arms and money. Being driven from his fortrefies 

in thefe parts, he retired to a rock called the Tombe- 
laine. This is another fimilar to Mount Michael; only 

three quarters'of a league from it, and of nearly equal 

dimenfions. At that time there was a caftle upon it, 
which hath fince been demolilhed, and of whichfcarce 

any veftiges now remain. From this fortrefs, accef- 

fible only at low-water, he continually made excurfions, 
and annoyed the enemy, who never dared to attack 

him. He coined money, laid all the adjacent country 

under contribution, and rendered himfelf univerfally 

dreaded. Defirous, however, to furprife Mount Mi¬ 
chael, he found means to engage one of the monks re- 

fulent in the abbey; who promifed to give him the fig - 

r.al for his enterprife by difplaying a handkerchief. 

The monk having made the fignal, betrayed him, and 
armed all his aflbeiates, who waited Montgomeri’s ar¬ 

rival. The chieftain came, attended by 50 chofen fol- 
diers, all defperatc, and capable of any attempt. They 

croffed the fand; and having placed their fcaling-lad- 
ders, mounted one by one. As they came to the top, 

they were difpatched, each in turn, without noife. 

Montgomeri, who followed laft, difeovered the per¬ 

fidy, and efcaped with only two of his men, with whom Michael, 

he regained the Tombelaine. They preferve with great " 
C3re the ladders and grappling irons ufed on this oc- 

cafion. The count was at laft befieged and taken pri- 

foner, by the marelhal deMatignon, in 1574, at Dom- 

front in Normandy ; and Catharine de Medicis, who 
hated him for having been, though innocently, the 

caufe of her hulband’s death, caufed him to be imme¬ 
diately executed. 

The church of Mount Michael is a great curiofity. 

It Hands on nine pillars of moft enormous dimenfions, 
built on the folid rock. Each of them appear to be 

about 25 feet in circumference: befides thefe, there are 

two others much inferior in fize, on which the centre 

of the church refts, and over which is the tower. The 

following is the legendary account of the origin of this 

church: In the reign of Childebert II. there was a 
bifhop of Avranches named St Hubert. To this holy 

man the archangel Michael was pleafed to appear one 

night, and ordered him to go to this rock to build a 

church. St Aubert treated this as a dream; upon 

which the angel appeared a fecond time; and being (till 

difobeyed, he returned a third time; when, by way of 
imprinting his command upon the faint’s memory, he 

made a hole in his lkull, by touching it with his thumb. 

The lkull is ftill preferved in the treafury of the church. 

It is inclofed in a little fhrine of gold, and a cryftal, 

which opens over the orifice, admits the gratification 
of curiofity by the minuteft examination of it. The 
hole is of a fize and fhape proportionable to the thumb 

faid to have produced it; but it is impoffible to deter¬ 
mine whether it has been really made by a knife, or 

any other way. It is not to be fuppofed that the faint 

would forget fuch a fenfible mark of the angel’s dif- 

pleafure ; he therefore immediately repaired to the 

rock, and conftru£le(Fa fmall church, as he had been 

commanded. Here, however, true hiftory fupplfes the 
place of fable ; and informs us, that it was in 966 

when Richard the fecond duke of Normandy began to 

build the abbey. It was completed about the year 
1070, under William the Conqueror, though many 

other additions were made by fucceeding abbots. 

In the treafury of the church are innumerable other 
relics; among which fome few have a real and intrin- 

fic value. There is a fine head of Charles VI. of France, 

cut in a cryftaj, and the reprefentation of 3cockle-fhell 

in gold, weighing many pounds, given by Richard II. 

duke of Normandy when he founded the abbey. There 
is an arm faid to belong to St Richard king of Eng¬ 

land; but who this faint was, muft be very difficult to' 
determine. 

MICHAELMAS, or Feajl of St Michael and all 
Angels, a feftival of the Chriftian church, obferved on 
the 29th of September. 

The Scripture account of Michael is, That he was 
an archangel, who prefided over the Jewilh nation, as 

other angels did over the Gentile world, as is evident 
of the kingdoms of Perfia and Greece; that he had an 

army of angels under his command ; that he fought 

with the Dragon, or Satan and his angels; and that, 

contending with the devil, he difputed about the body 
of Mofes. 

As to the combat between Michael and the Dra¬ 

gon, fome authors underftand it literally, and think it 

means the expulfion of certain rebellious angels, with 

their 
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Microcofm their head or leader, from the prefeitce of God. Others 

' I! take it in a figurative fenfe; and refer it, either to the 
lcrometer cQnt^ happened at Rome between St Peter and 

Simon Magus, in which the apoftle prevailed over the 

magician ; or to thofe violent perfecutions, under which 

the church laboured for 300 years, and which happily 

ceafed when the powers of the world became Chri- 
ftian. 

The conteft about the body of Mofes is likewife 

taken both literally and figuratively. Thofe who un- 

derftand it literally, are of opinion, that Michael, by 

the order of God, hid the body of Mofes after his 

death, and that the devil endeavoured to difcover it, 
as a fit means to entice the people to idolatry byafu- 

perftiiiaus worfhip of his relics. But this difpute is 

figuratively underftood to be a controverfy about re¬ 

building the temple, and reftoring the fervice of God 

among the Jews at Jerufalem, the Jewilh church being 

fitly enough ftyled the body of Mofes. It is thought by 

fome, that this ftory of the conteft between Michael 

and the devil was taken by Sfc Jude out of an apocry¬ 

phal book, called the Jffumption of Mofes. 

MICROCOSM, a Greek term figmfying the little 

•world} ufed by fome for man, as being fuppofed an 
epitome of the univerfe or great world. 

MICROGRAPHY, the defcription of objefts too 

minute to be viewed without the afiiftance of a micro- 

fcope. See Microscopic Objeils. 
MICROMETER, an inftrument, by the help of 

which the apparent magnitudes of objects viewed thro' 

telefcopes or microfcopes are meafured with great ex- 

aftnefs. 
The firft micrometers were only mechanical contri¬ 

vances for meafuring the image of an objeft in the fo¬ 

cus of the objedl-glafs. Before thefe contrivances were 

thought of, aftronomers were accuHomed to meafure 

the field of view in each of their telefcopes, by obfer- 

ving how much of the moon they could fee through it, 

the femidiameter being reckoned at 15 or 16 minutes; 

and other diftances were eftimated by the eye, compa¬ 

ring them with the field of view. Mr Gafcoigne, an 

Englilh gentleman, however, fell upon a much more 

exa£l method, and iTad a treatife on Optics prepared 

for the prefs; but he was killed during the civil wars, 

in the fervice of Charles I. and his manufcript was ne¬ 
ver found. His inftrument, however, fell into the hands 

of Mr R. Townly, who fays, that by the help of it he 
could mark above 40,000 divifions in a foot. 

Mr Gafcoigne’s inftrument being fhewn to Dr 

Hook-e, he gave a drawing and defcription of it, and 

propofed feveral improvements in it, which may be 

feen in Phil. Trartf abr. Vol. I. p. 217. Mr Gafcoigne 

divided the image of an object, in the focus of the ob- 

jeft-glafs, by the approach of two pieces of metal, 

ground to a very fine edge, in the place of which Dr 

Hooke would fubftitute two fine hairs ftretched paral¬ 

lel to oiie another. Two other methods of Dr Hooke’s, 

different from this, are are defcribed in hin Pofthumous 

Works, p. 497, 498. An account of feveral curious 

obfervations that Mr Gafcoigne made by the help of 

his micrometer, particularly in the menfuration of the 

diameters of the moon and other planets, may be feen 
in the Phil. Tranf. Vol. XLVIH. p. 190. 

Mr Huygens, as Appears by his Syftem of Saturn, 

publilhed in 1659, ufed to meafure the apparent dia* 
Vat. VII. 2 

meters of the planets, or any fmall angle/, by firft me&- Micrometer 

faring the quantity of the field of view in his telefcope; 

which, he fays, is belt done by obferving the time 

which a ftar takes up in palling over it^ and then prepa¬ 

ring two or three long and flender brafs plates, of va¬ 

rious breadths, the fules of which were very ftraiglit, 

and converging to a fmall angle. In making ufe of 

thefe pieces of brafs, he made them Hide in two flits, 

that were made in the fides of the tube, oppofite to the 

place of the image, and obferved in what place it juft 

covered the diameter of any planet, or any fmall di- 

ftance that he wanted to meafure. It was obferved, 

however, by Sir Ifaac Newton, that the diameters of 

planets, meafured in this manner, will be larger than 

they Ihould be, as all lucid objefts appear to be, when 

they are viewed upon dark ones. 

' In the* Ephemerides of the Marquis of Malvafia, 

publilhed in 1662, it appears that he had a method of 

meafuring fmall diftances between fixed ftars, and the 

diameters of the planets, and alfo of taking accurate 

draughts of the fpots of the moon ; and this was by a 

net of filver wire, fixed in the common focus of the ob¬ 

ject and eye-glafs. He alfo contrived to make one of 

two ftars to pafs along the threadsof this net, by turn¬ 

ing it, or the telefcope, as much as was neceffary fof 

that purpofej and he counted, by a pendulum-clock, 

beating feconds, the time that elapfed in it? paffage 

from one wire to another, which gave him the number 

of the minutes and feconds of a degree contained be¬ 

tween the intervals of the wires of hi? net, with refpeft 

to the focal length of his telefcope. 

In 1666, Meffrs Auzout and Picard publilhed a de¬ 

fcription of a micrometer, which was nearly the fame 

with that of the Marquis of Malvafia, excepting the 

method of dividing it, which they performed with more 

exa&nefs by a ferew. In fome cafes they ufed threads 

of filk, as being finer than filver wires. Dechales alfo 

reconrtnends a micrometer confiding of fine wires, of 

filken threads, the diftances of which were exa&ly 

known, difpofed in the form of a net, as peculiarly 

convenient for taking a knap of the moon. 

M. de la Hire fays, that there is no method friore 
fimple or commodious for obferving the digits of ah 

eclipfe than a net in the focus of the telefcope. Thefe, 

he fays, were generally made of filken threads; and 

that for this particular purpofe fix concentric circles 

had alfo been made ufe of, drawn upon oiled paper; 

but he advifes to draw the circles on very thin pieces 

of glafs with the point of a diamond. He alfo gives 

feveral particular dire£t:ons to aflift perfons in the ufe 

of them. In another memoir he fhews a method of 

making ufe of the fame net for all eclipfes, by nfing 

a telefcope with two objeft-glaffes, and placing them 

at different diftances from one another. 
M. Caflini invented a very ingenious method of ascer¬ 

taining the right afeenfious and declinations of ftars, 

by fixing four crofs hairs in the focus of the telefcope, 

and turning it about its axis, fb as to make them move 

in a line parallel to one of them. The difficulty there 
W3S in accomplilhing this was entirely removed by a 

mechanical contrivance of Dr Bradley. 

M. Lewenhoek’s method of eftitnaling the fize of 

fmall objects was by comparing them with grains of 

fand, of which too placed in a line took up an inch. 

Thefe grains he laid on the fame plate with his ob- 

ag F \sSli, 
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Micromtterjedls, and viewed them at the fame time. Dr Jurin’s 

method was fimilar to this of M. Lewenhoek; for he 

found the diameter of a piece of fine filver-wire, by 

wrapping it as clofe as he could about a pin, and ob- 
ferving how many rings made.an inch. For he ufed 

this wire in the fame manner as Lewenhoek ufed his 

fund. 
Mr Martin, in his Optics, recommends fuch a mi¬ 

crometer to a roicrofcope as had been applied to tele- 

fcopes; for he advifes to draw a number of parallel 

lines on a piece of glafs, with the fine point of a dia¬ 
mond, at the diftance of ■£$ of an inch from one ano¬ 

ther, and to place it in the focus of the eye-glafs. By 

this method Dr Smith contrived to take the exadl 

draught of objedts viewed by a double microfcope. For 

he advifes to get a lattice, made with fmall filver wires 

or fmall fquares, drawn upon a plain glafs by the 

ilrokes of a diamond, and to put it into the place of 
the image formed by the objedt-glafs. Then by tranf- 

ferring the parts of the objedl, feen in the fquares of 

the glafs or lattice, upon fimilar correfponding fquares, 

drawn on paper, the pidlure may beexadtly taken. Mr 

Martin .alio introduced into compound mifcrofcopes 
another micrometer, coofifting of a fcrew. 

Dr Hooke ufed to look upon the magnified objedl 

with one eye, while, at the fame time, he viewed other 

objedls placed at the fame diftance with the other eye. 

In this manner he was able, by the help of a ruler, di¬ 
vided into inches and fmall parts, and laid on the pfe- 

deftal of the microfcope, to call, as it were, the mag¬ 

nified appearance of the objedl upon the ruler, and 

thereby exadlly to meafure the diameter which it ap¬ 
peared to have through the glafs5 which being compa¬ 

red with the diameter as it appeared to the naked eye, 

ealily file wed the degree in which it was magnified. 

This, fays Mr Baker, is a ready and good method for 

many objedls 5 and he declares, from his own experi¬ 

ence, that a little pradlice will render it exceedingly 

eafy and pleafant. 
We are obliged to Dr Hooke for an excellent me¬ 

thod of viewing the fun without injuring our eyes. 

For this purpofe he contrived that the rays fhoiild be 
reflected from one plane to another, till it was fo much 

weakened that the eye might receive it with great 

fafety and pleafure. This method is much preferable 
to that of looking at the fun through a fmoky or co¬ 

loured glafs, which gives it a red and difagreeable hue. 

Hi6 difcourfe on this fubjedl was read before the Royal 
Society June 28 1675. 

Thefe micrometers, however, have feveral confider- 

able defects. In particular, it is not eafy to meafure 

with them objedls that are in motion, or thofe which 
are too large to come within the field of view; fo that 

the diameters of the fun and moon cannot well be mea- 

fured with them to any great degree of exadlnefs. An¬ 

other method was found of meafuring the apparent 

magnitude of the objedl, free from the inconvenieucies 

above mentioned, by means of a telefcope furnifhed 

with two objedl-glaffes. This ingenious method was 

hit upon about the fame time both by Mr Servmgton 
Sauvery and the celebrated M. Bouguer. 

In this inftrument, both objedl-glaffes are of equal 

focal diftance, and placed one of them by the fide of the 

other;, fo that the fame eye-glafs may fervc for them 

both. By this means two diftindl images of an objedl Micrometer j»: 

are formed in the focus of the eye-glafs; and fince the 

diftance of thefe images depends upon the diftance at 
which the two objedl-glaffes are placed from one ano¬ 

ther, it may be meafured with great accuracy. Nor 

is it neceffary that the whole difc of the fun or moon 
come within the field of view; fince, if the images of 

a fmall part of the difc be formed by each objedt-glafa, 

the whole diameter may ealily be computed, by their 

pofition with refpedl to one another. For if the ob¬ 

jedl be large, the images will approach towards, or 

perhaps even ly over one another. And the objedl- 

glalfes being moveable, the two images may always be 

brought exa&ly to touch one another, and the diame¬ 

ter may be computed from the known diftance of the 

centres of the two glafl'es. 

Another advantage attending this inftrument is, that 

by having a common micrometer in the focus of the 

eye-glafs, when the two images of the fun or moon are 

made in part to cover one another, that part which is 

common to both the images may be meafured -with 

great exadlnefs, as being viewed upon a ground that 

is only one half lefs luminous than itfelf; whereas, in 
general, the heavenly bodies are viewed upon a dark 

ground, and on that account are imagined to be lar¬ 

ger than they really are. By a fmall addition to this 

inftrument, provided it be of a moderate length, Mi 
Bouguer thought it very pofiible to meafure angles of 

three or four degrees; which is of particular confe- 

quence in taking the diftance of liars from the moon. 

Mr Sauvery’s paper containing a very particular 

defeription of his conftru&ion of this inftrument wa3 

read at the Royal Society Odlober 27.* 1743, and 
M. Bouguer’s account of his inftrument which he 

called an heliometer is contained in the Memoirs of the 

Royal Academy of Sciences for the year 1748, p. i 5. 

A very great improvement was made in this kind 

of micrometer by Mr Dollond ; for, inftead of two 

complete objedl-glaffes, he ufed only one, cut into 

two equal parts, one of them Aiding by the other. 

Each half of this objedl-glafs will give a feparate and 

diftindl image; and as the diftance at which their 

centres are placed from one another may be exadlly 

afeertained, the fame ufes may be made of them as of 

two entire objedl-glaffes, and the application of them is 

much more commodious. 

But the ground or reafon of this new micrometer, 
as applied to the refradlory or refledling telefcope, 

may be illuftrated by figures, as follows; 

Let ABCD reprefent any very dillant objedl, as Piate 
the fun, &c. and AB its diameter; alio let EFGS re- CLXXVJv 

prefent the objedl-glafs confiding of two fegments 

EFG and ESG divided through the centre N in the 

right line EG. The angle under which, it appears 

at the end of the telefcope will be ANB equal to the 

angle KNL, under which the image KL is contained. 

Now, fuppofe the moveable fegment EFG were by a 
mechanical contrivance drawn off to the pofition HI- 

the diftance of their centres would be NO ; and the 

two lines AN and BO palling through the centrei 

N, O, of the fegments, if produced, meet at the focus 

in L; and fince BL and BK do alfo pafs through 
the centres N and O, and the objedl being at an in¬ 

definitely great diftance, the line OL will be parallel 

to 
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Micrometer to NK, and confequently the angle NLO is equal-to 
—the angle KNL or ANB; that is to fay, the angle 

under which the objett appears from the end of the tele- 

fcope (or to the naked eye), is equal to the angle under 

which the diftance between the two centres of the feg¬ 

ments appear from the folar focus of the telefcope. 
And this will be the cafe in every diftance of an 

objedt: for fuppofing the objeft AB were at fome 

near diftance from the telefcope, and fnbtended the 

fame angle ANB, the only confequence would be, 

that its image would be formed at a greater diftance 

from the glafs, fuppofe at MPt it would ftill be con¬ 

tained under the fame angle MNP, equal to NLO, as 

before, upon the fuppofition that the fegment HI and 

BO produced meets AP in the point P; that is to 

fay, fuppofe that the fegment HI is in fuch pofition 

that the moveable image QJR. formed by it, exadlly 

coincides with the fixed image MP, farmed by the 

fegment ESG. 

Concerning this vitreous micrometer we may far¬ 

ther obferve, that its gfeat excellency confifts in this, 

that it depends folely in meafnriog the diftance of the 

centres of the two fegments, not only when applied 

alone at the end of a telefcope, but even in conjunc¬ 

tion with the objedt-glafs of any common telefcope; 

p. 6 for, let EG and HI reprefent the two fegments, 

as before, of a glafs whofe focal diftance is very 
long, fuppofe, for inftance, 50 feet; then, at a fmall 

diftance from it, let AB reprefent the objeft-glafs of a 

common long telefcope, whofe focal diftance of pa¬ 

rallel rays is C d, or its focus of very diftant obje&s 

dc. Then this glafs, combined with the foregoing 

fegments, will have its focus rtiortened, and the com¬ 

mon focus of both will be in point y, Then becaufe 

the triangles RGQ^and PNM are ftmilar to the tri¬ 

angles rOq and p N m refpe&ively; therefore the 

images RQ_and PM will be fimilar, and alike pofited 

to the two fmall images r q and p m; and therefore 

when thefe two images are in contadf in the focus of 

the femi-lenfes, they will likewife be in coutaA in the 

Ihortened compound focus. And as the centres N 

and O of the two femi-lenfes GE and IH are fepa- 

rated farther from, or brought nearer to, each other, the 

images in either focus will be moved in fimilar man¬ 

ner; and when the centres N and O coincide, the 

Images in each focus refpe&ively will alfo coincide, or 

become one entire image; the difference in every cafe 

being only as to large and fmall, greater or leffer di¬ 

ftance. Confequently, in the micrometer by which 

thofe two femi-lenfes are moved by each other, the 
fame turns of the ferew which meafures the angle 

OPN, and which brings the images into an exact 

contadf in the fiugle focus at will be neceffary for 

the fame purpofe in the compound focus alfo; fo that 

by this means we have an opportunity of meafuring 

the faid angle OPQ^ without being obliged to have 

fo great and fo unmanageable a length of the tele¬ 
fcope. 

However, the larger the focal diftance of the lens 

AB is, the more diftinfl the contadt of the images 

will appear ; and becaufe this is the point on which 

the whole perfection of this micrometer depends, it 

will be likewife neceffary to have it fo contrived, when 

applied to 3 telefcope, that the centres NO may be 

equally diftant from the axis of the telefcope or centre 

of the aperture on either fide; becaufe, in this cafe,Micrometer 

the point of contaft in the two images will be juft in 

the centre of the focus, and therefore the moft diftindi 

that it poffibly can be. 

But the application of this micrometer to refradling 

telefcopes will be lefs convenient than when it is ap¬ 

plied to a refledting telefcope; for if it be placed on 

the open end of the reflecting telefcope, then will 

the rays that tend to form the larger images 

RQ_and PM be incident upon the larger fpeculum Fig- S- 

AB, and from thence reflected to a compound focus, 

where the fimilar images r q and p m will be formed 

as before; the rays proceeding from thefe two images 

to the fmaller fpeculum a b, will be refledted back 

through the hole of the larger, to form the images 

QR and PM, which likewife will ftill be in contadl 

in the focus of the eye-glafs DC, w’here it will be di- 

ftindtly perceived by the eye at I. This contadt will 

likewife be fhewn in the focus of the eye-glafs, if 

the centres O and N arc properly difpofed, as before- 

mentioned. 

From what has been faid, the general rationale of 

this micrometer will evidently appear; but one thing 

muft not pafs unregarded in an affair of fuch moment 

and confequence as the meafuring thefe fmall angles 

in the fcience of aftronomy. It has been cuftomary 

to fuppofe, that the focus of a lens, or the local 

diftance of rays parallel to its axis, is equal to the 

radius in a double and equally convex lens. But this 

is too great an error not to be noticed here; for in 

different forts of glafs there is found a different re- 

fraftive power, and the focus of parallel rays is at a 

different diftance in each; but this diftance in no fort 

of glafs is equal to the radius, but falls (hort of it 

more or lefs. Now the foregoing demonftration re¬ 

gards the radius, and not the focal diftance of parallel 
rays. 

With regard to the planets, as Jupiter is the largeft 

of all, and fubtends an angle to the eye of 3' 12", the 

diameter of his image in the focus of a 50 foot glafs 

will be about half an inch; and that will be the ut- 

moft diftance to which the centres of the fegments will 

be required to be feparated for meafuring the apparent 

diameters of the planets. 

But for a heliometer, the diameter of the fun, being 

near 10 times as great as that of Jupiter, will require 

the centres of the fegments in a glafs of 40 or 50 

feet focus to be removed from each other at leaft to 

the diftance of four or five inches; and to take in the 

whole fyftem of Jupiter’s moons, the diftance of the 

centres will be required much larger; and therefore, 

for fuch purpofes, the fegments of glaffes of a lefs focal 

length muft be ufed. 

But, valuable as the objeft-glafe micrometer un¬ 

doubtedly is, fome difficulties have been found in 

the ufe of it, owing to the alterations in the focus 

of the eye, which are apt to caufe it to give dif¬ 

ferent meafures of the fame angle at different times. 

For inftance, in meafuring the fun’s diameter, the axes 

of the pencils of rays, which come through the two 

fegments of the objedl-glafs from contrary limbs of 

the fun, crofting one another at the focus of the tele-^ 

fcope under an angle equal to that of the fun’s diame¬ 

ter, the union of the limbs of the two images of the 

fun cannot appear perfett unlefs the eye be difpofed to 
28 F 2 fee 
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Micrometer fee objeds diftindly which are placed at the point of 

—- jnterfef\ion. But if eye be difpofed to fee objeds 

diftindly, which are placed nearer the objed-glafs 

than the interfedi'on is, the two-limbs will appear fe- 
parated by the interval of the axes of the pencils in that 

place ; aud if the eye be difpofed to fee objeds di- 
tfin£tly, which are placed farther from the objed-glafs 

than the interfedion is, the two limbs will appear to 

encroach upon each other by the diftaftce of the 

axes of the pencils, after their croffing, taken at that 

place. 
Tig. r. To explain this, let OV reprefent the centres of the 

two femicircular glades of the objed-glafs microme- 

meter, feparated to the diftance OV from each other, 
fubtending the angle OaV, equal to the fun’s diame¬ 

ter, at the point a, which is the common focus of the 
two pencils of rays harving Oa and V« for their axes, 

namely, thofe proceeding from contrary fides of the 

fun, and palling through the contrary femi-circles; 

and let d be the eye-glafs. It is evident, that if d be 

properly placed to give diftind vifion of objeds placed 

at the point a, the rays Oa, Va, as well as all the 

other rays belonging to thofe pencils, will be colleded 

into one point upon the retina of the eye; and con¬ 

fequently, the two oppofite limbs of the two images 

of the fun will feem to coincide, and the two images 

of the fun to touch one another externally. But if the 

Rate of the eye fhould alter, the place of the eye-glafs 

remaining the fame, the eye will be no longer difpofed 

to fee the image formed at the point a diftindjtly, but 

to fee an objed placed at ef, nearer to or farther from 
the objed-glafs diftindly; and therefore an image will 

be formed on the retina exadly fimilar to the fome- 

what confufed image formed by the rays op a plane 

perpendicular to their courfe at ef. Confequenily, as 

the two cones of folar rays, bO a, cW a, formed by 

the two femi-circles, are feparated or encroach upon 

one another at this point of the axis by the diftance 

ef, the two images of the fun will not ftem to touch 

one another externally, but to feparate or to encroach 

upon one another by the interval ef. The error here¬ 

by introduced into the meafure of the fun’s diameter 

will be the angle erf, fubtended by e/at r the middle 
point between O and V, which is to cafoxOdV, 

the fun’s apparent diameter, as e e to e r, or even 

to ar, on account of the fmallnefs of ae with refped 

to ar. 
Thefe confederations concerning tliecaufeof a prin¬ 

cipal error that has been found in the objed-glafs mi¬ 

crometer led to an inquiry, whether fome method 

might not be found of producing two diftind repte- 

fentations of the fun, or any other objed, which ftiould 

have the axes of the pencils of rays, by which they 

are formed, diverging from one and the fame point, or 

nearly fo: and it occurred to Mr-Mafkelyne, that this 

might be done by the refradion of a prifm placed to 

receive part of the rays proceeding from the objed, ei¬ 
ther before or after their refradion through the ob- 

jed-glafs of a telefcope. If the prifm be placed with¬ 

out the objed-glafs, the rays that are refraded thro’ 

it will make an angle with the rays that pafs befide it 
equal to the refradion of the prifm ; and this angle 

will not be altered by the refradion of the objed-glafs 

afterwards. Confequently, two images of an objed 

vtill be reprefented, and the prifm fo applied will en¬ 

able us to meafure the apparent diameter of any ob- Micrometer 

jed, or any other angular diftance which is equal to' 

the refradion of the prifm. But if the prifm be pla¬ 

ced within the objed-glafs, that is to fay, between the 

objed-glafs and eye-glafs, the angle meafured by the 

inftrument will vary according to the diftance of the 
prifm from the focus of the* objed-glafs, bearing the 

fame ratio to the refradion of the prifm, as the diftance 

of the prifm from the focus bears to the focal length 

of the objed-glafs. 

Let ACB (fig. 2.) reprefent the objed-glafs and 

d the eye-glafs of a telefcope, and PR a prifm placed 
to intercept part of the rays coming from an objed, 

fuppofe the fun, before they fall on the objed-glafs. 

The rays EE proceeding from the eaftern limb of the 
fun, and refraded. through the -objed-glafs ACB 

without palling through the prifm, will form the cor- 

refponding point of the fun’s image at e; and the rays 

WW proceeding in like manner from the weftern limb 

of the fun will be refraded to form the correfponding 

point of the fun’s image at W. But the rays 2E, 2E, 
2W, 2W, proceeding in like manner from the eaftern 

and weftern limbs of the fun, and falling on the prifm 

PR, and thence refraded to the objed-glafs ACB, 

will, after refradion through it, form the correfpon- 

dent points of the fun’3 image at 2e, 2W. Let the 

refradion of the prifm be equal to the fun’s apparent 

diameter: in this cafe, at whatever diftance the prifm 

be placed beyond the objed-glafs, the two images of 

the fun We, 2W 2e, will touch one another external¬ 

ly at the point e2W; for the fays 2W, 2W, pro¬ 

ceeding from the weftern of the fun being inclined to 

the rays EE proceeding from the eaftern limb in the 

angle of the fun’s apparent diameter, will, after fuf- 
fering a refradion in palling through the prifm equal 

to the fun’s apparent diamtter, emerge from the prifm 

and fall upon the objed-glafs parallel to the rays EE, 

and confequently will have their focus 2W coincident 

with the focus e of the rays EE; and therefore the two 
images of the fun We, 2W 2e, will touch one another 

externally at the point e 2W, and the inftrument will 

meafure the angle EC2W, and that only. 

But if the prifm be placed within the telefcope, the 

angle meafured by the inftrument will be to the refrac¬ 

tion of the prifm as the diftance of the prifm from the 

focus of the objed-glafs is to the focal diftance of the 

objed-glafs : or if two prifms be ufed to form the 

two images, with their refrading angles placed con¬ 

trary ways, as reprefented in fig. 3. and 4. the angle 
meafured will' be to the fum of the refradions of the 

prifm, as the diftance of the prifms from the focus of 

the objed-glafs is to the focal diftance of the objed- 

glafs. For let ACB (fig. 3.) reprefent the objed- 

glafs, and d the eye-glafs of a telefcope, and PR, RS, 

two prifms interpoled between them, with their re¬ 

frading angles turned contrary ways, and the common 

fedions of their refrading planes touching one ano¬ 
ther at R. The rays proceeding from an ol ji.d, fup¬ 

pofe the fun, will be difpofed, by theTefradion of the 

objed-glafs, to form an image of the fun at the fo¬ 

cus ; but part of them falling on one prifm, and part 
on the other, will be thereby refraded contrary ways, 

fo as to form two equal images We, 2W 2e, which, 
if the refradions of the prifms be of pioper quantities, 

will touch one another externally at the point e 2W. 
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Micrometer Let ECN be the axis of the pencil of rays EE pro- 

"1"'' ceeding from the fun’s eaftern limb ; and WCO the 

axis of the pencil of rays WW proceeding from the 

fun’s weftern limb ; and the point N the place where 
the image of the fun’s eaftern limb would be formed, 

and the point O where that of the weftern limb would 
be formed, were not the -rays diverted from their 

courfe by the refraCtions of the prifms. But by this 

means part of the rays EE, which were proceeding 

to N, falling on the prifm PRr will be refraCted to 

form an image of the fun’s eaftern limb at e, while o- 

thers of the rays EE, which fall on tbe prifm RS, will 
be refraCted to form an image of the fun’s eaftern limb 

at 2e. In like manner, part of the rays WW, which 

were proceeding to form an image of the fun’s weftern 

limb at O, falling on the prifm RS, will be refraCted 

to form an image of the fun’s weftern limb at 2W coin¬ 
cident with e, the point of the image eorrefpondent to 

the fun’s eaftern limb; while others of the rays WW, 

which fall on the prifm PR, will be refraCted to form 

the image of the fun’s weftern limb at W. The two 

imagesWe, zW 2e, are fuppofed to touch one another 

externally at the point e2W. Tbe ray EFR, which 

belongs to the axis ECN, and is refracted by the prifm 

PR to e, undergoes the refraCtion NRe, which (be- 

caufe fmall angles are proportional to their fines, and 

the fine of NRe is equal to the fine of its fupplement 

NRC), is to NCR as NC or Ce is to NR or Re. In 

like manner, the ray WGR, which belongs to the axis 

WCO, and is refraCted by the prifm RS to 2W or e, 

undergoes the refraction ORe, which is to OCe as OC 
or Ce is to RO or Re; therefore-, by compofition, ORN 

the fum of the refractions ORe, NRe, is to OCN the 

fum of the angles OCe, NCe, or the fun’s apparent 

« diameter, as Ce to Re; that is, as the focal diftance of 

the objcdt-glafs to the diftance of the prifms from the 

focus of the objeCbglafs. 
Or let the prifms PR, RS, be placed with their re¬ 

fracting angles P, S, turned from one another as in 

fig. 4. : the refraCtion of the prifm PR will transfer 

the image of the fun from ON to We, and the refrac¬ 

tion of the prifm RS will transfer the image ON to 

2W 2e, the two images 2W 2e, We, touching one 

another externally at the point 2We. Let ECN, 
WCO, be the axes of the pencils of rays proceeding 

from the two extreme limbs of the fun, and N, O, 

the points where the images of the fun’s eaftern and 

weftern limbs would be formed by the objeCt-glafs, 

were it not for the refraCtion of the prifms ; the ray 

EFR, which belongs to the axis ECN, and is refrac¬ 

ted by the prifm RS, to 2e, undergoes the refrac¬ 

tion NR2e; and the ray WGR, which belongs to 

the axis WCO, and is refraCted by the prifm PR to 

W, undergoes the refraCtion ORW. Now NC2e, part 

of the angle meafured, is to NR2e, the refraCtion of 

the prifm RS, as RW toCW; and OCW, the other 

part of the angle meafured, is to ORW, the refraCtion 

of the prifm PR, in the ftme ratio of RW to CW: 

therefore OCN, the whole angle meafured, is to ORN, 

the fum of the refraCtions of the two prifms, a? RW to 

CW; that is, as the diftance of the prifms from the 

focus of the objeCt-glafs to the focal diftance of the 

objeCt-glafs. 
When the prifms are placed in the manner repre¬ 

sented in fig. 3. the point e of the image We is illu¬ 

minated only by the rays which fall on the objeCt-glafs Micrometer 

between A and F, and the point 2 W only by the rays ' 

which fall on the objeCt-glafs between B and G. Now 

the angles CRF, CRG, equal to the refraCtions of the 

prifms, being conftant, the fpaces FC, CG, will in- 

creafe in proportion as the diftances 11F, RG, in- 
creafe, and the fpaces AF, GB, diminifh as much ; 

and therefore the images at the point of mutual con¬ 

tact e2W will be each illuminated by half the rays 

which fall on the objeCt-glafs when the priimsare pla¬ 

ced clofe to the objeCt-glafs, but will be enlightened 

lefs and lefs the nearer the prifms are brought to the 

focus of the objeCt-glafs. 

But when the prifms are placed in the manner (hewn 

in fig. 4. the images at the point of contact, as the 

prifms are removed from the objeCt-glafs towards the 

eye-glafs, will be enlightened with more than half’ 

the rays that fall on the objeCt-glafs, and will be molt 

enlightened when the prifms are brought to the focus 

itfelf; for the point 2e of the image 2W 2e will be en¬ 

lightened by all the rays EE that fall on the objeCt- 

glafs between B and B, and the point W of the image 

W e will be enlightened by all the rays WW which 

fall on the objeCt-glafs between A and G. But the 

difference of the illuminations is not very confiderable 
in achromatic telefcopes, on account of the great a- 

perture of the objeCt-glafs; as the greateft fpace FG 
is to the focal diftance of the objeCt-glafs as the fum 

of the fines of the refraCtions of the prifms is to the 
radius. 

There Is a third way, and perhaps the beft, of pla¬ 

cing the prifm, fo as to touch one another along their 

fides which are at right angles to the common feCtions 

of their refraCting planes. In this difpofition of the 

prifms the images will be, equally enlightened, name¬ 

ly, each with half the rays which fall on the objeCt- 

glafs, wherever the prifms be placed between the ob- 

jeCt-glafs and eye-glafs. 
From what has been (hewn it appears, that this in- 

ftrument, which may be properly called the prifmatic 

micrometer, will meafure any angle that does not ex ; 
ceed the fum of the refraCtions of the prifms, excep¬ 

ting only very fmall angles, which cannot be taken 

with it on account of the vanilhing of the pencils of 

rays at the jnnCture of the two prifms near the focus- 

of the objeCt-glafs ; that it will afford a very large 

fcale, namely, the whole focal length of the objeCt- 

glafs, for the greateft angle meafured by it ; and that 

it will never be out of adjuftment 5 as the point of the 
fcale where the meafurement begins (or the point of 

O) anfwers to the focus of the objeCt-glafs, which is 

a point for celeftial objeCts, and a point very eafily 

found for terreftial objeCts. All that will be ne 

ceffary to be done, in order to find the value of 

the fcale of this micrometer, will be to meafure ac¬ 

curately the diftance of the prifms from the focus 

when the inftrnment is fet to meafure the apparent 
diameter of any object fubtending a known angle at 

the centre of the objeCt-glafs, which may be eafily 

found by experiment, as by meafuring a bafe and the 
diameter of the objeCt obferved placed at the end of it, 

in the manner praCtifed with other micrometers: for 

the angle fubtended by this objeCt will be to the angle 

fubtended by a celeftial objefl, or very remote land- 

objeCt, when the diftance of the prifms from the prin- 
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Micrometer ciphl fociis is the fame as it was found from the aflual 

focus in the terreftrial experiment, as the principal fo¬ 

cal diftance r>f the objedt-glafs is to the aflual focal 

diftance in the faid experiment. 
It will probably be the beft way in pra&ice, infiead 

of one prifrn to tife two prifms, refra&ing contrary 
ways, and fo divide the refra&ion between them (as 

reprefented in fig. 3. and 4 ). Achromatic prifms, 
each compofed of two prifms of flint and crown-glafs, 

placed with their refra&ing angles contrary ways, will 

unoubtedly be neceffary for meafuring angles with 

great precifion by this inftrument s and we can only 

add with pleafure, that it is- found by experiment 
made with this inftrument, as it was executed by Mr 

Dollond with achromatic prifms, ground with great 

care for this trial fometime ago, that the images, af¬ 
ter refraftion through the prifms, appear very di- 

ftindl: ; and that obfervations of the apparent diame¬ 
ters of obje&s may be taken in the manner here pro- 

pofed with eafe and precifion. 

Two or more fets of prifms may be adapted to the 

fame telefcope, to be ufed e^ch in their turn, for the 

more commodious meafurement of different angles. 
Thus it may be very convenient to ufe one fet of prifms 

for meafuring angles not exceeding 36', and confe- 
tjtiently fit for meafuring the diameters of the fun and 
moon, and the lucid parts and diftances of the cufps 

in their eclipfes; and another fet of prifms to mea- 
fure angles not much exceeding one minute, and con- 

fequently fit for meafuring the diameters of all the 
other planets. This latter fet of prifms will be the 

more convenient for meafuring fmall angles, on ac¬ 

count of a fmall imperfeftion attending the ufe of this 
micrometer, as before mentioned ; namely, that angles 
cannot be meafured with it when the prifms approach 

very near the focus of the obje<3-glafs, the pencils of 

rays being there loft at the point where the prifms 

touch one another. 

Upon the principles that have been here explained, 
a prifrn placed within the telefcope of an aftronomical 

inftrument, adjufted by a plumb-line or level, to re¬ 

ceive all the rays that pafs through the objefit-glafs, 
may conveniently ferve the purpofe of a micrometer, 

and fuperfede the ufe both of the vernier fcale and the 
external micrometer ; and the inftrument may then be 

always fet to fome even divilion before the obfervation. 
Thus the ufe of a telefcopic level may be extended to 
meafuve with great accuracy the horizontal refrac¬ 
tions, the deprefllon of the horizon of the fea, and 
fmall altitudes and depreflions of land-obje&s. Time 

and experience will doubtlcfis fugged many other ufeful 
applications of this inftrument. 

But the grea'eft improvement which the micrometer 
hath yet received is from Dr Mafkelyne, who hath 

invented a catoptric one. This, befides the advantage 
it derives from the principle of refleftion, of not be¬ 
ing difturbed by the heterogentity of light, avoids 

every defcdl of other micrometers, and can have no 
aberration, nor any defeft which arifes from the 
imperfc&ion of materials, or of execution, as the 

extrerpe limplicity of its conftruftion requires no ad¬ 
ditional mirrors or glafles to thofe required for the 

telefcope: and the feparation of the image being 

effeSed by the inclination of the two fpecula, and not 

depending on the focus of any leus or mirror, any al¬ 

teration, in the eye of an obferver, cannot affe& the Micrometer 

angle meafured. 

It has, peculiar to itfelf, the advantages of an ad- 
juftment to make the images coincide in a direftion 

perpendicular to that of their motion ; and alfo of mea¬ 

suring the diameter of a planet on both fides the zero, 

which will appear no inconfiderable advantage to ob- 

fervers who know how much eafier it is to afeertain 

the contaA of the external edges of two images than 
their perfedl coincidence. A Ihort explanation of the 

annexed drawings will make the conftru&ion and the 

properties of this micrometer obvious. 

“ I divided (fays Mr Maflcelyne)the fmall fpeculum 
of a reflefting telefcope, of Caflegrain’s conftrudlion, 

into two equal parts, by a plane acrofs its centre ; and 

by inclining the halves of the fpeculum to each other 
on an axis at right angles to the plane that feparated 

them, I obtained two diftindl images. The fatisfac- 

tion I received on the firft trial was checked by the 

apparent impoflibility of reducing this principle to 

practice. The angular feparation of the two images 

in this cafe being half the angular inclination of the 

two fpecula, it required an index of an unmanageable 
length to allow the quantity of one fecund of a de¬ 

gree to become vifibie. Some time afterwards, on 
revifing the principle, I confidered, that if both the 

halves of the mirror turned on their centre of curva¬ 

ture, there could be no alteration in their relative in¬ 

clination to each other from their motion on this cen¬ 

tre ; and that any extent of fcale might be bbiained, 
by fixing the centre of motion at a proportional di¬ 

ftance from the common centre of curvature. This 

will be better underftood from the annexed figure, 

“ R (fig. x.) reprefents the fmall fpeculum divided pjate 

into two equal parts; one of which is fixed on the CLXXVir. 

end of the arm B; the other end of the arm is fixed 
ou a Reel axis X, which croffes the end of the tele¬ 

fcope C. The other half of the mirror R is fixed on 
the armD, which arm at the other end terminates in 

a focket_y, that turns on the axis, X; both arms are 
prevented bending by the braces a a. G reprefents a 

double ferew, having one part e cut into double the 

number of threads in an inch to that of the part g : 

the part e having too threads in one inch, and the 

part g 50 only. The ferew t works in a nut F in the fide 

of the telefcope, while the part g turns in a nut H, 

which is attached to the arm B ; the ends of the arms 
B and D, to which the mirrors are fixed, are fepa¬ 

rated from each other by the point of the double 

ferew prefling again ft the ftud h, fixed to the arm D, 

and turning in the nut H on the arm B. The two 

arms B and D are prefled againft the dire&ion of the 

double ferew eg by a ipiral fpring within the part n, 

by which means all fhake or play in the nut H, on 
which the meafure depends, is entirely prevented. 

“ From the difference of the threads on the ferew at 
e and g, it is evident, that the progreflive motion of the 

ferew through the nut will be half the diftance of the 

feparation of the two halves of the mirror; and confer 
quently the half mirrors will be moved equally in con,- 
trary dire&ions from the axis of the telefcope C, 

“ The wheel V fixed on the end of the double ferew 
has its circumference divided into 100 equal parts, 

and numbered at every fifth divifion with 5, 10, &c. 

to x 00, an$ the index I Ihews the motion of the ferew 

with 
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Micrometer with the wheel round its axis, while the number of “ This is the property of a circle when the radiant Micrometer 

revolutions of the fcrew is fhewn by the diviftons on and image are in the fame place; but, when they re- 

the fame index. The fteel fcrew at R may be turned cede from each other, of an ellipfe, of fuch form that 

by the key S, and ferves to incline the fmall mirror at the radiant and image are in the two foci, till, one 

right angles to the diredion of its motion. By 
turning the finger-head T (fig. 2.) the eye-tube P is 

brought nearer or farther from the fmall mirror, to 

adjuft the telefcope to diftind vifion ; and the tele- 
Jcbpe itfelf hath a motion round its axis for.the con- 

diftance becoming infinite the ellipfe changes into a 
parabola, and to an hyperbola when the focus is 

negative; that is to fay, when refleded rays diverge, 

and the focus is on the oppofite fide of the mirror. 

Thefe principles made me prefer Cafiegrain’s 

veniency of meafuring the diameter of a planet in any conftrudion of the refleding telefcope to either the 

diredion. The inclination of the diameter meafured Gregorian or Newtonian. In the former, errors 

with the horizon is fhewn in degrees and minutes by a caufed by one fpeculum are diminifhed by thofe in tire 

level and vernier on a graduated circle, at the breech other. 
of the telefcope. “ From a property of the refleding telefcope (which 

“ The method of adjufling and tifing the catoptric has not been attended to) that the apertures of the two 

micrometer is too obvious to require any explana- fpecula are to each other very nearly in the propor¬ 

tion : it is only neceflary to obferve, that, befidesthe tion of their focal lengths, it follows, that their aber- 

table for reducing the revolutions and parts of the rations will be to each other in the fa'me propor- 

fcrevv to minutes, feconds, &c. it may require a table tion; and thefe aberrations are in the fame direc- 
for correding a very fmall error which arifes from the tion, if the two fpecula are both concave ; or in con- 

excentric motion of the half-mirrors. By this motion trary diredions, if one fpeculum is concave, and the 

their centres of curvature will (when the angle to be other convex. 

meafured is large) approach a little towards the large “ In the Gregorian conftrudion, both fpecula being 

mirror: the equation for this purpofe in fmall angles concave,the aberration at the fecond image will be the 

is infenfible; but when angles to be meafured exceed fum of the aberrations of the two mirrors; but in the 

ten minutes, it fhould not be negleded. Or, the 

angle meafured may be correded by diminilhing it in 

the proportion the verfed fine of the angle meafured, 

fuppofing the excentricity radius, bears to the focal 

length of the fmall mirror. 

“ The telefcope to which the catoptric micrometer 

is applied is of the Caflegrain conftrudion. The great 
fpeculum is about 22 inches focus, and bears an aper¬ 

ture of 5-^ inches, which is confiderably larger than 

thofe of the fame focal length are generally made: 
indeed, the apparent utility of this micrometer makes cians, which would be of great ufe to artifts. 

me wilh to fee the refleding telefcope meet with fur- “ I fhall conclude with the defcription of a new 

ther improvements. I believe it would more tend to micrometer fuited to the principle of refradion; be- 

the advancement of the art of working mirrors, if ing fenfible that both principles have their peculiar 

•writers on this fubjed, inftead of giving us their me- advantages. Though the former part of this paper 

thods of working imaginary parabolas, would demon- proves my partiality to the principle of refledion ap- 

ftrate the properties of curves for mirrors, which, plied to micrometers, yet the favourable opinion I have 

placed in a telefcope, will fhew images of objeds per- of the refrading telefcope made me attentively confi- 

fedly free from aberration ; or, what will yet be more der fome means of applying a micrometer to it, which 

Caflegrain conftrudion, one mirror being concave, and 

the other convex, the aberration at the fecond image 

will be the difference between their aberrations. By 

afiuming fuch proportions for the foci of the fpecula as 

are generally ufed in the refleding telefcope, which is 

about as 1 to 4, the aberration in the Caflegrain con¬ 

ftrudion will be to that in the Gregorian as 3 to 5. 

“ I have mentioned thefe circumltances in hopes of 

recommending the demonftration of curves fuited to 

the purpofes of optics to the attention of mathemati- 

ufeful in pradice, of what forms fpecula might be 

made, that the aberration caufed by one mirror may 

be correded by that of the other. If mathematicians 

aflume data which really exift, they muft fee, that 

when the two fpecula of a refleding telefcope are pa¬ 

rabolas, they caufe a very confiderable aberration, 

which is negative, that is to fay, the focus of the ex¬ 

treme ray is longer than thofe of the middle ones. If 

the large fpeculum, is a parabola, the fmall one ought 

to be an ellipfe ; but when the fmall fpeculum is fphe- 

rical, which is generaly the cafe in pradice, if con¬ 

cave, the figure of the large fpeculum ought to be an 

might obviate the errors complained of in the former- 

part of this paper. 
“ The application of any lens or medium betweerr 

theohjed-glafs and its focus muft inevitablydeftroy the 

diftindnefs of the image ; I therefore have employed 
for the micrometer-glafs, one of the eye-glaffes requi- 

fite in the common conftrudion of the telefcope; but 

if it fhould be found neceflary to apply an additional 

eye-glafs for the conveniency of enlarging the fcale, I 

am able thereby to corred both the colours and fphe^ 

rkal aberration of the firft eye-glafs. 

“ This micrometer is applied to the ered eye-tube 

hyperbola; if convex, the large fpeculum ought to’be of a refrading telefcope,and is placed in the conjugate 

an ellipfe, to free the telefcope from aberration. focus of the firft eye-glafs: hence arifes its great fupe* 

“ This will beeafier underftood by attending to the riority to the objed-glafs micrometer. It has been 

pofitions of the firft and fecond images; when a before obferved, that if a micrometer is applied at the 

curve is of fuch form that lines drawn from each 

mage, and meeting in any part of the curve, make 

equal angles with the tangent to the curve at that 

point, it is evident, that fuch curve will be free from 

aberration. 

©bjed-glafs, the imperftdions of its glafs are magni¬ 

fied by the whole power of the telefcope; but in this 

pofition, the image being confiderably magnified be¬ 
fore it,comes to the micrometer, any imperfedion in 

its glaf# will be magnified only by the remaining eye* 
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Micrometer glades, which in any telefcope feldom exceeds five or 

MitroPus- fix times. 
“ By this pofition the fize of the micrometer glafs 

will not be the part of the area which would be 

re'quired if*it was placed in the objedl-glafs; and, not- 
withftanding this great difproportion of fize, which is 

of great moment to the practical optician, the fame 
extent of fcale is preferved, and the images are uni¬ 

formly bright in every part of the field of the tele¬ 
fcope. 

“ Fig. 4. reprefents the glaffes of a refra&ing tele¬ 

fcope; xy the principal pencil of rays from the objeft- 

glafs O; // and u u, the axis of two oblique pencils; 
a, the firft eye-glafs; m, its conjugate focus, or the 

place of the micrometer; £the fecond eye-glafs; <7the 

third; and d the fourth, or that which is neareft the 
eye. Let /be the diameter of the objeft-glafs, <?the 

diameter of a pencil at m, and f the diameter of the, 

pencil at the eye; it is evident, that the axis of the 

pencils from every part of the image will crofs eaclf* 

other at the point m; and e, the width of the micro- 

meter-glafs, is to / the diameter of the objedt-glafs as 

vi a is to go, which i3 the proportion of the magnify- 

ing power at the point m; and the error caufed by an 

imperfection in the micrometer-glafs placed at m will 

be to the error, had the micrometer been at O, as m 
is to /. 

“ Fig. 3. reprefents the micrometer; A, a convex or 

concave lens divided into two equal parts by a plane 
aerpfs its centre; one of tliefe femi-lenfes is fixed in 

a frame B, and the other in the frame E; which 

two frames Aide on a plate H, and are preffed againft 
it by thin plates a a: the frames B and E are moved 

in contrary directions by turning the button D; L is 

a fcale of equal parts on the frame B; it is numbered 
from each end towards the middle with 10, 20, &c. 
There are two verniers on the frame E, one at M 

and the other at N, for the conveniency of meafuring 

the diameter of a planet, &c. on both fides the zero. 

The firft divifiop on both thefe verniers coincides at 

tlie lame time with the two zeros on the fcale L; and, 

if the frame is moved towards the right, the relative 
, motion of the two frames is ffrewn on the fcale L 

by the vernier- M ; but if the frame B be moved to¬ 

wards the left, the relative motion is fliewn by the ver¬ 
nier N. 

“ This micrometer has a motion round the axis of 

vifion, for the conveniency of meafuring the diameter 
of a planet, &c. in any direction,, by turning an end- 

Jefs ferew F, and the inclination of the diameter mea- 
fured with the horizon is lhewn on the circle g by a 

vernier on the plate V. The telefcope may be ad- 
jnfted to diftincl vifion by means of an adjufting ferew, 

which moves the whole eye-tube with the micrometer 
nearer or farther from the objeCt-glafs, as telefcopes 

are generally made; or the fame effedt may he pro¬ 

duced in a better manner, without moving the micro¬ 
meter, by Aiding the part of the eye-tube m on the 

part n, by help of a ferew or pinion. The micro¬ 

meter is made to take off occafionally from the 

eve-tube, that the telefcope may be ufed without 
it.” 

MICROPUS, bastard cudw£fd ; a genus of the 
polygamia fegregata order, belonging to the fyuge- 

ntfia clafs of plants. There are two fpecies, the fu- 

pinus and ereCtus ; but only the former is ever Cul- Microfcap^,! 

t'ivated in gardens. It is an annual plant growing na- Mlcro*~coHic? 

turally in Portugal, in places near the fea. The root 

fends out feveral trailing ftalks, about fix or eight 

inches long, which are garnlfhed with fmall, qval, fil* 

very leaves, whofe bales embrace the ftalks. Tha 

flowers comes out in clufters from the wings of the 

ftalks, and are very fmall, and of a white colour. It 

flowers in June and July; and is frequently preferved 

in gardens on account of the beauty of* its filvery 

leaves. It is eafily propagated by feed fown in au¬ 

tumn, and requires 110 other culture but to be kept free 
from weeds. 

MICROSCOPE, an optical inftrument, confiding 

of lenfes, or mirrors, by means of which fmall objedls 
appear larger than they do the naked eye. Single mi- 

crofcopes coufift of lenfes or mirrors; or if more lenfes 

or mirrors be made ufe of, they only ferve to throw 

light upon the objedl, and not contribute to enlarge 

the image of it. Double microfcopes are thofe in 

which the image of an objedl is compofed by means 

of more lenfes or mirrors than one. For the principles 
on which the conftrudlion 6f microfcopes depend, and 

the beft methods of making them, fee (the Index fub- 
joined to) Optics. 

MICROSCOPIC objects. All things too minute 

to be viewed diflindlly by the naked eye, are proper 

objedls for the microfcope. Whatever objedl offers it- 

fclf as the fubjedl of our examination, the fize, con¬ 

texture, and nature of it are firft to be confidered, in 
order to apply to it fuch glaffes and in fuch a man¬ 

ner as may A>ew it beft. The firft ftep fhould always 
be to view the whole of it together, with fuch a mag¬ 

nifier as can take it all in at once ; and after this the 

feveral part6 of it may the more fitly be examined, 

whether remaining on the objedl or feparated from it. 

The fmaller the parts are, the more powerful ought 

the magnifiers to be which are employed: the tranfpa- 

reucy or opacity of the objedl mull alfo be confidered, 

and the glaffes employed accordingly fuited thereto; 

for a tranfparent objedl will bear a much greater mag¬ 

nifier than one which is opake, fince the nearnefs that 

a glafs muft be placed at, unavoidably darkens an ob¬ 

ject if in its own nature opake, and renders it very 

difficult to be feen, unlefs by the help of the appara¬ 

tus contrived for that purpofe, which has a filver fpe- 

culum. Moll objedls, however, become tranfparent 
by being divided into extremely thin parts. 

The nature of the objedl alfo, whether it be alive or 
dead, a folid or a fluid, an.animal, a vegetable, or a 

mineral fubftance, mnft likewife be confidered, and all 

the circumftances of it attended to, that we may apply 

it in the molt advantageous manner. If it be a living 

objedl, care muff be taken not to fqueeze or injure ity 

that we may feq it in its natural ftate and full perfec¬ 

tion. If it be a fluid, and that too thick,, it muft be 

diluted with water; and if ton thin, we fhould let feme 

of its watery parts evaporate. Some fubftances are 

fitted for obfervation when dry, others when raoiften- 

ed; fome when frefb, and others after they have been 
kept fome time. 

Light is the next thing to be taken care of, for on 

this the truth of all our obfervation* depends ; and a 
very little obfervation will fhew how very different ob- 

jedis appear in one degree of it to what they do in an- 
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•Microfcoplcother; fo that every new objedl (hould be viewed in 

all degrees of light, from the greateft glare of bright- 

nefs to perfedl obfcurity ; and that in ail pofitions to 

each degree, till we hit upon the certain form and fi¬ 

gure of it. In many objedls it is very difficult to di- 

ftinguilh between a prominency and a depreffion, a 

black (hadow and a black ftain ; and in colour, be- 

between a bright refledlion and whitenefs. The eye of 

a fly in one kind of light appears like a lattice drilled 

full of holes, in the fun-fhine like a folid fubftance co¬ 

vered with golden nails; in one pofition like a furface 

covered with pyramids, in another with cones, and in 

others with ftill different (hapes. 

The degree of light muft always be fuited to the ob¬ 

jedl. If that be dark, it muft be feen in a full and ftrong 

light; but if tranfparent, the light (hould be propor¬ 

tion ably weak ; for which reafon there is a contrivance 

both in the Angle and double microfcope to cut off a- 

bundance of the rays, when fuch tranfparent objedls 

are to be examined by the largeft magnifiers. The 
light of a candle for many objedts, and efpecially for 

fuch as are very bright and tranfparent, and very mi¬ 

nute, is preferable to day-light: for others, a ferene 

day-light is bed : but fun-fhine is the worft light (5f 

all; for it is refledted from objedts with fo much glare, 

and exhibits fuch gaudy colours, that nothing can be 

determined from it with any certainty. This, however, 

is not to be extended to the folar or camera ohfcura 

Microfcope; for in that nothing but fun-fhine can do, 

and the brighter that is, the better; but in that way 

we do not fee the objedl itfelf on which the fun-fhine 

is caft, but only the image or fhadow of it exhibited 

on a fcreen ; and therefore no confufion can arife from 

the glaring refledlion of the fun’s rays from the objedl 

to the eye, which is the cafe in other microfcopes. 

But then in that folar way we muft reft contented with 

viewing the true form and fhape of an objedl, without 

expedling to find its natural colour; fince no fhadow 

can pofiibly wear the colour of the body it reprefents. 

Moft objedls require alfo fome management in order 

to bring them properly before the glaffes. If they are 

flat and tranfparent, and fuch as will not be injured by 

preffure, the beft way is to inclofe them in Aiders be* 

tw^n two Mufcovy talcs or ifinglaffes. This way the 

feathers of butterflies, the fcales of fifties, and the farinas 

of flowers, may be very conveniently preferved, as alfo 

the parts of infedls, the whole bodies of minute ones, 

and a great number of other things. Thefe are to be 

kept in Aiders, each containing three, four, or more 

holes: and thefe muft not be filled promifcuoufly; but 

all the things preferved in one Aider fhould be fuch as 

require one and the fame magnifying power to view 

them, that there may not be a neceffity of changing 

the glaffes for every objedl; and the Aiders Aiould be 

marked with the number of the magnifier it is proper 

to be viewed with. In placing the objedls in the Ai¬ 

ders, it i6 always proper to have a fmall magnifier, of 

about an inch focus, in your hand, to examine and ad- 

juft them by, before they are fixed down with the 

rings. 
Small living objedls, fuch as lice, fleas, bugs, mites, 

minute fpiders, &c. may be placed between thefe talcs 

without injuring them, if care be taken to lay on the 

brafs'rings without prefling them down, and they will 

remain alive many weeks in this manner; but if they 
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are too large to be treated thus, they Aiould be either Mkrofcopk 

preferved between two concave glaffes, or elfe viewed ' 
immediately, by holding them in the pliers, or (lick¬ 

ing* them on the point at the other end of that inftru- 
ment. 

If fluids come under examination, to difeover the 

animalcules in them, a fmall drop is to be taken with 

a hair-pencil, or on the nib of a clean pen, and placed 

on a plate of glafs ; and if they are too numerous to 

be thus feen diftindlly, fome water, warmed by holding 

it in the mouth, muft be added to the drop, and they 

will then fep3rate and be feen diftindlly. This is par¬ 

ticularly neceffary in viewing the animalcules in the 

femen mafeulinum of all creatures; which, though ex¬ 

tremely minute, are always fo numerous, that without 

this caution their true form can feldom be feen. But 

if we are to fee the falts in a fluid, the contrary me¬ 

thod mutt be obferved, and the plate of glaf3 muft be 

held gently over the fire, till part of the liquor is eva¬ 

porated. 

The diffedlion of minute animals, as lice, fleas, &c. 

requires patience and care : but it may be done very 

accurately by means of a needle and a fine lancet, pla¬ 

cing the creature in a drop of water; for then the parts 

wifi readily unfold themfelves, and the ftomach, guts, 

&c. be very diftindlly feen. 

Thefe feem the belt ways of preferving tranfparent 

objedls; but the opake ones, fuch as feeds, woods, &c. 

require a very different treatment, and are beft prefer¬ 

ved and viewed in the following manner. 

Cut cards into fmall flips about half an inch long- 

and a tenth of an inch broad; wet thefe half-way of 

their length in gum-water, and with that fallen on fe- 

veral parcels of the objedl; and as the fpots of cards 

are of different colours, fuch (hould be chofen for every 

objedl as are the moft different from its own colours. 

Thefe are very convenient for viewing by the micro¬ 

fcope made for opake objedls with the filvered fpecu- 

lum; but they are proper for any microfcope that can 
view opake bodies. 

A fmall box (hould be contrived for thefe flips, with 

little (hallow holes for the reception of each: and this 

is conveniently done, by cutting pieces of pafte-board, 

fuch as the covers of books are made of, to the fizf of 

the box, fo that they will juft go into it; and then cut¬ 

ting holes through them with a fmall chiffel, of the 

fhape of the flips of card: thefe pafte-boards having 

then a paper palled over their bottom, are cells very 

proper for the reception of thefe flips, which may be 

taken out by means of a pair of plyers, and will be al¬ 
ways ready for ufe. 

Great caution is to be ufed in forming a judgment 

on what is feen by the microfcope, if the objedls are 

extended, or contradled, by force or drinefs. Nothing 

can be determined about them, without making the 

proper allowances ; and different lights and pofitions 

will often (hew the fame objedl as very different from 

itfelf. There is no advantage in any greater magni¬ 

fier than fuch as is capable of (hewing the objeft in 

view diftindlly ; and the lefs the glafs magnifies, the 

more pleafantly the objedl is always feen. 

The colours of objedls are very little to be depend¬ 

ed on, as feen by the microfcope; for their feveral 

component particles being by this means removed to 

great diftances from one another, may give reflcdlions 

28 G very 
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MiJas very different from what they would, if feen by the 

ivr-ni1, . naked eye. _ 
Mu d c mg rj.jie 1Iwtjons 0f Jiving creatures alfo, or of the fluids 

contained in their bodies, are by no mean3 to be haftily 

V judged of, from what we fee by the microfcope, with¬ 

out due confideration ; for as the moving body, and 
the fpace wherein it moves, are magnified, the motion 

moft be fo too; and therefore that rapidity with vvhicli 

the blood feems to pafs through the vefTels of fmall 

animals muft be judged of accordingly: fuppofe, for 

inftance, that a horfe and a moufe move their limbs 

exaftly at the fame time, if the horfe runs a mile while 

the moufe runs 50 yards; though the number of fteps 

are the fame in both, the motion of the horfe muft not- 

withftanding be allowed the fwifteft; and the motion 

of a mite, as viewed by the naked eye, or through the 

microfcope, is perhaps not lefs different. 

MIDAS, in fabulous hiftory, a famous king of 

Phrygia, who having received Bacchus with great 

magnificence, that god, out of gratitude, offered to 

grant him whatever he ftiould alii. Mida3 defired that 

every thing he touched (hould be changed into gold. 

Bacchus confented; and Midas, with extreme pleafure, 

every where found the effefts of his touch. But he bad 

fqon reafon to repent of his folly : for wanting to^eat 

and drink, the aliments no fooner entered his month, 

than they were changed into gold; which obliged him 

to have recourfe to Bacchus again, to befeech him to re- 

ftore him to his former (late; on which the. god ordered 

him to bathe in the river Paftolus, which from thence 

forward had golden fands. Some time after, being cho- 

fen judge between Pan and Apollo, he gave another 
inftance of his folly and bad tafte, in preferring Pan’s 

mulic to Apollo’s; on which the latter being enraged, 

gave him a pair of-affes ears. Seethe artic'e Apollo. 

Midas, Ba,r-Jhell, the fmooth ovatc-oblong bucci- 

num, with an oblong and very narrow mouth* It con- 

fjfts of fix volutions, but the lower one alone makes up 
aJmoft the whole fhetll. 

MID-he4,ven, the point of the ecliptic that culmi¬ 
nates, or in which it cuts tbe meridian. 

MIDDLEBURG, one of the friendly iflands in 

the fouth-fea. This ifland was firft difeovered by 

Tafman, a Dutch navigator, in January 1742-3; 

and is called by the natives Ea-Oo~,whe: it is about 

fixteeo miles from north to fotith, and in the wideft 

part about eight miles,from eaft to weft. The (kirts 

are chiefly laid out in plantations, the fouth-weft and 

north-weft fides efpecially. The interior parts are 

but little cultivated, though very capable of it: but 

this neglect adds greatly to the beauty of the ifland; 

for here are agreeably difperfed groves of cocoa-nuts 

and other trees, lawns covered with thick grafs, here 

and there plantations and paths leading to every part 

of the ifland, in fuch beautiful diforder,. as greatly to 
enliven the profpeft. The hiHs are low; the air is 

delightful; but unfortunately water is denied to this 

charming fpot. Yams, with other roots, bananas, 

and bread-fruit, are the principal articles of food; but 
the latter appeared to be fcarce. Here is the pepper- 

tree, or ava-ava, with which they make an intoxica¬ 
ting liquor, in the fame difgufting manner as is prac¬ 

tised in the Society Iflands. Here are feveral odori¬ 

ferous trees and fhrubs, particularly a fpecies of the 

lemon tribe; and the botanical gentleman met with 

various new fpecies of plants. Here alfo are a few Middleburg 

ho^s and fowls. 

There are no towns or villages ; moft of the houfes 

are built in plantations, which are laid out in different 

parts, with no other order than what convenience re¬ 

quires. They are neatly con drafted, but are lefs 

roomy and convenient than thofe in the Society Ifles. 

The floors are a little raifed, and covered with thick 

ftrong mats. The fame fort of matting ferves to inclofe 

them on the windward fide, the others being open. 

They have little areas before moft of them, which are 

planted round with trees or ornamental (hrubs, whofe 

fragrance perfumes the air. Their houfehold furni¬ 

ture confifts of a few wooden platters, cocoa-nut 

(hells', and pillows made of wood, and (baped like 

four-footed II00I3 or forms : their common clothing, 

with the addition of a mat, ferves them for bedding. 

The natives are of a clear mahogany or chefnut 

brown, with black hair, in (hort frizzled curls, which 

feems to be burnt at the tips ; their beards are cut or 

(haven. The general ftattire of the men is equal to 

our middle fize, from five feet three to five ten irftthes ; 

the proportions of the body are very fine, and the 

contours of the limbs extremely elegant, though fome<- 

thing more mufcular than at O-Taheitee, which may 

be owing to a greater and more conftant exertion of 

(Length in their agriculture and domeflic oeconomy. 

Their features are extremely mild and plea frag; and 

differ from the O-Taheitian faces in being more ob¬ 

long than round, the nofe (harper, and the lips rather 

thinner. The women are, in general, a few inches 

(hojter than the men, but not fo fmall as the lower 

clafs of women at the Society Iflands. The pvaftice 

of punfturing the (kin, and blacking- it, which is 

called tattooing, is in full force among the men here, 

for their belly and loins are very ftrongly marked in- 

configurations more compounded than thofe at O-Ta¬ 

heitee. Tbe tendered parts of the body were not free 

from thefe punftures; the application of which, befides 

being very painful, muft be extremely dangerous on 

glandulous extremities. 

The men in general go almoft naked, having 

only a fmall piece of cloth round the loins, but fome 

wrap it in great abundauce round them from their 

waift : this cloth is manufaftured much like that at 

O-Taheitee, but overfpread with a ftrong glue, which 

makes, it (tiff, and fit to refift the wet. The women 

are likewife covered from the waift downwards: they 

often Have, loofe necklaces, confiding of feveral firings 
of fmall (hells, feeds, teeth of fifties ; and in the 

midtile of all, the round operculum, or cover of a (hell 

as large as a crown-piece. The men frequently wear 

a firing round their necks, from which a mother-of- 

pearl (hell hangs down on the bread ; both the ears 

of the women were perforated with two holes, and a 

cylinder cut out of tortoife-fhell or bone was ilruck 

through both the holes. Tbe moft remarkable cir- 

cumltance obferved of this people was, that moft of 

them wanted the little finger on one, and fometimes 

on both hands: the differenee of fex or age did not 

exempt, them, from this amputation; for even among 

the few children that were feen running about naked, 

the greater part had already fufftred fuch lofs. This 

circumftance was obferved by Tafman. Another (in— 

gularity which was obferved to be very general among 
thefe 
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T.TidJkbm-gtliefe people was, a round fpot on each cheek-bone, 

.' ’ which appeared to have been burnt or blittered. On 

fome it feemed to have been recently made, on others 

it was covered with fcnrf, and many had only a flight 

mark of its former exiftence: how, or for what pur- 

ofe it was made, could not be learnt. The women 

ere, in general, were referved; and turned, withdif- 

guft, from the immodeft behaviour of ungovernable 

leamen : there were not, however, wanting fome 

who appeared to be of eafy virtue, and invited their 

lovers with lafcivious geftures. The language fpoken 

here is foft, and not unpleafing; and whatever they 

faid was fnoken in a kind of finging tone. O-Mai and 

Mahine, who were both paffengers on board the fliip, 

at firft declared that the language was totally new, 

and unintelligible to them ; however, the affinity of 

feveral words being pointed out, they foon caught the 

particular modification of this dialed!, and converfed 

much better with the natives than any on board the 

fhips could have done, after a long intercourfe. They 

have the neatelt ornaments imaginable, confiding,of 

a number of little fiat dicks, about five inches long, 

of a yellow wood like box, -firmly and elegantly con¬ 

nected together at the bottom by a tiflue of the fibres 

of cocoa-nut, fome of which were of their natural 

colour, and others dyed black ; the fame fibres were 

likewife ufed in the making of baficets, the tade of 

which was highly elegant, and varied into different 

forms and patterns. Their clubs are of a great variety 

of fhapes, and many of them fo ponderous as fcarce 

to be managed with one hand. The mod common 

form was quadrangular, fo as to make a rhomboid at 

the broad end, and gradually tapering into a round 

handle at the other. Far the greater part were cur¬ 

ved all over in many chequered patterns, which feem¬ 

ed to have required a long fpace of time, and incre¬ 

dible patience, to work up ; as a (harp done, or a 

piece of coral, are the only tools made ufe of: the 

whole furface of the plain clubs was’as highly poliflred 

as if an European workman had made them with the 

bed indruments. Befides clubs, they have fpears of 

the fame wood, which were fometimes plain fltarp- 

pointed dicks, and fometimes barbed with a ding-ray’s 

tail. They have likewife bows and arrows of a pecu¬ 

liar conftru&ion : the bow, which is lix feet long, is 

about the thicknefs of a little finger, and when flack 

forms a flight curve ; its convex part is channelled 

with a Angle deep groove, in which the bow-firing is 

lodged. The arrow is made of reed, near fix feet 

long, and pointed with hard wood : when the bow is 

to be bent, indead of drawing it fo as to increafe the 

natural curvature, they draw it the contrary way, 

make it perfectly draight, and then form the curve 

on the other fide. Mod of their canoes have out- 

riggers, made of poles, and their workmanftiip is very 

admirable : two of thefe canoes are joined together 

With a furpriling exa£t nefs, and the whole furface re¬ 

ceives a very curious polifh. Their paddles have fnort 

broad blades, fomething like thofe at O-Taheitee, but 

more neatly wrought, and of better wood. 

They keep their dead above ground, after the man¬ 

ner of the Society I {lands ; as a corpfe was feen de- 

polited on a low but. 

Here were ften feveral men and women afiiiCted 

.with leprous difeafes, in fome of whom the diforder 

had rifen to a high degree of virulence; one man inMiddlcfe*, 
particular had his back and fhoulders covered with a Middleton* 

large cancerous ulcer, which was perfectly livid with- 

in, and of a bright yellow all round the edges. A 

woman was likewife unfortunate enough to have her 

face dedroyed by it in the moil (hocking manner ; 

there was only a hole left in the place of her nofe ; 

her cheek was fwelled up, and continually oozing out 

a purulent matter; and her eyes feemed ready to fall 

out of her head, being bloody and fore : though thefe 

were fome of the mod miferable objects that could 

poffibly be feen, yet they feemed to be quite unconcern¬ 

ed about their misfortunes, and traded as brifitly as 

any of the red. 

MIDDLESEX, a county of England ia which 

fiands the city of London. This county, which derives 

its name from its fituation amidit the three kingdoms of 

the Ead, Wed, and South Saxons, is bounded on the 

wed by Buckinghamfiiire, from which it is feparated by 

the little river Coin and the (hiteditch; on the north 

by Hertfordfhire ; on the ead by the river Lea, which 

parts it from Effex ; and on the 1‘outh by the Thames, 

which divides it from Surry. It is but of ftnall ex¬ 

tent, in length not exceeding 21 miles, in breadth 15, 

and in circumference eighty; but, by reafon of the 

cities oF London and Weftminder, and the numerous 

targe villages in their nighbourhood, it is by far the 

mod populous and wealthy in England. The whole 

of it lies in the diocefe of London; and is divided in¬ 

to fix hundreds, two liberties, and feventy-three pa- 

ri(he9, which, befides London and Weftminfler, con¬ 

tains five market-towns. There are feveral royal parks 

in it, and a great many chapels of cafe. The flieriffs 

are not appointedby the king, but chofen by the livery¬ 

men of London. 

As the. foil is gravelly, and exceedingly well culti¬ 

vated, in confequence of the great number of inhabi¬ 

tants, the air is very pure and wholefome. The great 

quantities of rich manure produced by fuch multitudes 

of. people and cattle has fo improved and enriched 

the lands, that they are extremely fruitful in vege¬ 

tables of all kinds. In the neighbourhood of London 

there is little or no corn, the land being employed either 

for feeding cows, raifing hay, or as garden grounds. 

MIDDLETON (Dr Conyers), a very celebrated 

Englifli divine, the fon of a clergyman in Yorkfiiire, 

was born at Richmond in 1683. He difiinguifiied 

himfelf, while fellow of Trinity-college Cambridge, 

by his controv.rfy with Dr Bentley his mader, re¬ 

lating to fome mercenary conduct of the latter in th3t 

dation. He afterwards had a controverfy with the 

whole body of phyficians, on the dignity of the medi¬ 

cal profeffion ; concerning which he publifiied, De me¬ 

at cor um ctpud veteres Romanos degentium condipisne dif- 

fertatio; qua, contra viros celeberrimos Jacobum Spo- 

nium et Richardum Meadium, fervilem atque ignobilem 

cam fuijfe, ojlcnditur: and in the courfe of this difpute 
much refeiitment and many pamphlets appeared. 

Hitherto he had dood well with his clerical brethren ; 

but he drew the refentment of the church on him in 
1729, by writing A letter from Rome, (hewing an 

exact conformity between popery and paganilm,” 

&c.; as this letter, though politely written, yet at¬ 

tacked popifii miracles with a gaiety that appeared 

dangerous to the caufe of miracles in general. ’ N*w 

28 G 2 were 
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Midian were bis Obje&ions to Dr Waterland’s manner of vin- 

P dicating Scripture againft Tindal’s “ Chriftianity as 
Midthip. ag tjje Creation,” looked on in a more favourable 

point of view. In 1741, came out his great work, 

“ The hiftory of the life of M. Tullius Cicero,” 2 vols 

4to; which is indeed a fine performance, and will 

probably be read as long as talle and polite literature 

fubfift among us: the author has neverthelefs fallen 

into the common error of biographers, who often give 

panegyrics inftead of hiftory. In 1748, he publilhed, 

“ A free inquiry into the miraculous powers which 

are fuppofed to have fubfifted in the Chriftian church 

from the earlieft ages, through feveral fucceffive cen¬ 

turies.” He was now attacked from all quarters; but 

before he took any notice of his antagonifts, he fup- 

plied them with another fubjedt in “ An examination 

cf the lord bifhop of London’s difcourfes concerning 

the ufe and extent of prophecy,” &c. Thus Dr Mid¬ 

dleton continued to difplay talents and learning, which 

were highly efteemed by men of a free turn of mind, 

but by no means in a method calculated to invite pro¬ 

motion in the clerical line. He was, in 1723, chofen 

principal librarian of the public library at Cambridge ; 

and if he rofe not to dignities in the church, he was 
in eafy circumftances, which permitted him to affert a 

dignity of mind often forgot in the career of prefer¬ 

ment. He died in 1750, at Hilderfliam in Cam¬ 

bridgeshire, an eftate of his own purchafing 5 and in 

>752, all his works, except the life of Cicero, were 

collefted in 4 vols, 4to. 
MIDIAN, or Madian, (anc. geog.) a town on 

the fouth fide of Arabia Petraea; fo called from one 

of the fons of Abraham by Keturah. Another Midian, 

near the Arnon and iEoplis, in ruins in Jerome’s 

time; with the daughters of thefe Midianites the 

Ifraelites committed fornication, and were guilty of 

idolatry. A branch of the Midianites dwelt on the 

Arabian gulph, and were called Kenites; fome of 

whom turned profelytes, and dwelt with the Ifraelites 

in the land of Canaan. 
MID-LOTHIAN. See Lothian. 

MIDSHIP-trame, a name given to that timber, 

«r combination of pieces formed into one timber, 

which determines the extreme breadth of the (hip, 

as well as the figure and dimenfion of all the inferior 

timbers. 

In the article Ship-Building, the reader will find 

a full explanation of what is meant by a frame of 

timbers. He will alfo perceive the outlines of all the 

principal frames, with their gradual dimenfions, from 

the midfhip-frame delineated in the plane of projeftion 

annexed to that article. As the parts of which the 

feveral frames are compofed have the fame relation to 

each other throughout the veffel; and as all the cor- 

refponding pieces, without and within thofe frames, 

are alfo nearly alike, and fixed in the fame manner; it 

will be here fufficient for our purpofe to reprefent the 

principal, or midlhip-frame, together with its corre- 

fponding parts, which are as follow: 

Plate A, the keel, with a the falfe keel beneath it. 
CLXXV. B, the chocks fixed upon the kelfon, to retain the 

% oppofite pieces of the riders firmly together. 

C, one of the beams of the orlop. 

D, one of the lower-deck beams ; ,with</the beams 

of the upper deck. Mid/hip- * 

E, the hanging-knees, by which the beams are at- maiK 1 
tached to the timbers. 

F, jhe ftandards, which are fixed above the decks 
to which they belong. 

G, the clamps, which fufiain the extremities of the, 

beams. 

H, the gun-ports of the lower-deck ; with h the 
ports of the upper-deck. 

I, K, L, different pieces of thick-fluff, placed op¬ 

pofite to the feveral fcarfs, or joinings, in the frame of 

timbers. 

M, the planks of the deck. 

N, the water-ways. 

O, the planks of the ceiling, between the feveral 
ranges of thick-ftuff. 

P, the fpirketing. 

the main-wale, to fortify the Ihip’s fide oppo¬ 
fite to the lower deck. 

R, the channel-wale, oppofite to the upper-deck. 

S, the waift-rail. 

T, the firing, with the moulding under the gun¬ 

wale. 

U, the floor-timbers, which are laid acrofs the keel, 

and bolted to it. 

V, the feveral futtocks 5 and W the top-timbers, 

which are all united into one frame. 

X, the kelfon. 

MIDSHIPMAN, a fort of naval cadet, appointed 

by the captain of a fhip of war, to fecond the orders 

of the fuperior officers, and affift in the neceffary bu- 

finefs of the veffel, either aboard or afhore. 

The number of midfhipmen, like that of feveral 

other officers, is always in proportion to the fize of the 

fhip to which they belong. Thus a firft-rate man of 

war has 24, and the inferior rates afuitable number in 

proportion. No perfon can be appointed lieutenant 

without having previoufly ferved two years in the royal 

navy in this capacity, or in that of mate, befides ha¬ 

ving been at lead four years in aftual fervice at fea, ei¬ 

ther in merchant-fhips, or in the royal navy. 

Midfhipman is accordingly the ftation in which a 

young volunteer is trained in the feveral exercifes ne¬ 

ceffary to attain a fufficient knowledge of the machi¬ 

nery, movements, and military operations of a fhip, 

to qualify him for a fea-officer. 

On his firft entrance in a fhip of war, every mid¬ 

fhipman has feveral difadvantageous circumftances to 

encounter. Thefe are partly occafioned by the nature 

of the fea-fervice; and partly by the miftaken preju¬ 

dices of people in general refpedting naval difeipline, 

and the genius of failors and their officers. No cha¬ 

racter, in their opinion, is more excellent than that 

of the common failor, whom they generally fuppofe to 

be treated with great feverity by his officers, drawing 

a comparifon between them not very advantageous to 

the latter. The midfhipman ufually comes aboard 

tin&ured with thefe prejudices, efpecially if his edu¬ 

cation has been amongft the higher rank of people; 

and if the officers happen to anfwer his opinion, he 

conceives an early difguft to the fervice, from a very 

partial and incompetent view of its operations. Blind¬ 

ed by thefe prepoffeffions, he is thrown off his guard, 

and very foon furprifed to find, amongft thofe honeft 
failors. 
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Midfhip- failors, a crew of abandoned mifcreants, ripe for any 

rc30- mifchief or villainy. Perhaps, after a little obferva- 

- tion, many of them will appear to him equally deftitute 

of gratitude, fhame, or juftice, and only deterred from 

the commiffion of any crimes by the terror of fevere 

pnnifhment. He will difcover, that the pernicious 

example of a'few of the vileft in a (hip of war are too 

often apt to poifon the principles of thegreateft num¬ 

ber, efpecially if the reins of difeipline are too much 

relaxed, fo as to fofter that idlenefs and difiipation, 

■which engender floth, difeafes, and an utter profligacy 

of manners. If the midfhipman, on many occafions, is 

, obliged to mix with thefe, particularly in the exercifes 

of extending or reducing the fails in the tops, he ought 

refolutely to guard againft this contagion, with which 

the morals of his inferiors may be infe&ed. He fhould, 

however, avail himfelf of their knowledge, and acquire 

their expertnefs in managing and fixing the fails and 

rigging, and never fuffer himfelf to be excelled by an 

inferior. He will pVobably find a virtue in almoft 

every private failor, which is entirely unknown to many 

of his offictrs : that virtue is emulation, which is not 

indeed mentioned amorigft their qualities by the gentle¬ 

men of terra firma, by whom their chara&ers are of¬ 

ten copionfly deferibed with very little judgment. 

Tnere is hardly a common tar who is not envious of 

fuperior (kill in his fellows, and jealous on all occa¬ 

fions to be outdone in what he confiders as a branch of 

his duty : Nor is he more afraid of the dreadful confe- 

quences of whiftling in a ftorm, than of being ftig- 

matized with the opprobrious epithet of lubber. For¬ 

tified againft this fcandal, by a thorough knowledge 

of his bufinefs, the failor will fometimes fneer in 

private at the execution of orders which to him ap¬ 

pear aukward, improper, or unlike a feaman. Nay, 

he will perhaps be malicious enough to fupprefs his 

own judgment, and, by a pun&ual obedience to com¬ 

mand, execute whatever is to be performed in a man¬ 

ner which he knows to be improper, in order to ex- 

pofe the perfon commanding to difgrace and ridicule. 

Little {killed in the method of the fchools, he confi¬ 

ders the officer who cons his leffon by rote as very ill 

qualified for his ftation, becaufe particular fituations 

might render it neccffary for the faid officer to affift at 

putting his own orders in pra&ice. An ignorance in 
this practical knowledge will therefore neceffarily be 

thought an unpardonable deficiency by thofe who are to 

follow his directions. Hence the midfhipman who affo» 

ciates with thefe failors in the tops, till he has acquired 

a competent (kill in the fervice of extending or reducing 

the fails, &c. will be often entertained w'ith a number 

of fcurrilous jefts, at the expence of his fuperiors. 

Hence alfo he will learn, that a timely application to 

thofe exercifes can only prevent him from appearing 

in the fame defpicable point of view, which muft cer- 

M I D W 

HE art of affifting women in the birth of children. 

It is fuppofed to comprehend alfo the manage¬ 

ment of women both before and after delivery, as 

well as the treatment of the child in its molt early 
fUte.. 

tainly be a cruel mortification to a man of the fmalleft Midfhip* 
fenfibility. man- 

If the midfhipman is not employed in thefe fervices, 

which are undoubtedly necefiary to give him a clearer 

idea of the different parts of his occupation, a variety 

of other objeCts prefent themfclves to his attention. 

Without prefuming to dictate the ftudies which are 

moft effential to his improvement, we could wifh to 

recommend fuch as are moft fuitable to the bent of his 

inclination. Aftronomy, geometry, and mechanics, 

which are in the firft rank of fcience, are the mate¬ 

rials which form the fkilful pilot, and the fuperior ma¬ 

riner. The theory of navigation is entirely derived 

from the two former, and all the machinery and move¬ 

ments of a fliip are founded upon the latter. The ac¬ 

tion of the wind upon the fails, and the refiftance of 

the water at the ftem, naturally didate an inquiry into 

the property of folids and flufds: and the ftate of the 

/hip, floating on the water, feems to direCt his appli¬ 

cation to the ftudy of hydroftatics and the effeCls of 

gravity. A proficiency in thefe branches of fcience 

will equally enlarge his views, with regard to the o- 

perations of naval war, as directed by the efforts of 

powder and the knowledge of projeCliles. The moft 

effeCkual method to excite his application to thofe ftu¬ 

dies is, perhaps, by- looking round the navy, to ob- 

ferve the characters of individuals. By this inquiry 

he will probably difcover, that the officer, who is 

eminently /killed in the fciences, will command uni- 

verfal refpeCt and approbation ; and that whoever is 

fatisfied with the defpicable ambition of fhining the 

hero of an affembly, will be the objeCt of univerfal 

contempt. The attention of the former will be enga¬ 

ged in thofe ftudies which are highly ufeful to him¬ 

felf in particular, and to the fervice in general. The 

employment of the latter is to acquire thofe fuperfi- 

cial accomplifhments that unbend the mind from 

every ufeful fcience, emafculate the judgment, and ren¬ 

der the hero infinitely more dextrous at falling into 

his ftation in the dance than in the line of battle. 
Unlcfs the midfhipman has an unconquerable aver¬ 

sion to the acquifition of thofe qualifications, which 

are fo effential to his-improvement, he will very rare¬ 

ly want opportunities of making a progrefs therein. 

Every ftep he advances in thofe meritorious employ¬ 

ments will facilitate his acceffion to the next in order. 

If the dunces, who are his officers or mefs-mates, are 

rattling the dice, roaring bad verfes, hilling on the 

flute, or feraping difeord from the fiddle, his atten¬ 

tion to more noble ftudies will fweeten the hours of re¬ 

laxation. He fhould recoiled that no example from 

fools ought to influence his condud,'or feduce him from 

that laudable ambition which his honour and advan¬ 

tage are equally concerned to purfue. 

F E R Y, 

History. The art of midwifery is certainly almoft 

coeval with mankind. The firft midwife of whom men¬ 

tion is made under that name, affifted at the fecond la¬ 

bour of Rachel, the wife of Jacob. Another mid wife is fpo- 

ken of in Genefis, at the lying-in of Thamar, who was 
deli-*- 
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delivered of twins. But the mod honourable mention 

of mid wives is that in Exodus, when Pharaoh king of _ 

Egypt, who had a mind to delfroy the Hebrews, com¬ 

manded two midwives to kill all the male children 

of the Hebrew women ; which command they ditobey- 

ed, and thereby obtained a recompence from God. 

From all the paffages in Scripture where midwives 

are mentioned, it is plain, that women were the only 

pra&itioners of this art among the Hebrews. Among 

the Greeks alfo women alfifted at labours. Phanarete 

the mother of Socrates was a midwife. Plato fpeaks 

at large of mijwives, explains their functions, regu¬ 

lars their duty, and remarks that they had at Athens 

the right of propofing or making marriages. Hippo¬ 

crates makes mention of midwives, as well as Ari- 

ftotle, Galen, and Aetius. This laft even frequently 
quotes a woman called dfpafia, who was probably a 

midwife. They were called among the Greeks 
w*«n, or iarpo/tuiar, that i6 to fay, mamma, or grand- 

minima. 
We are flill better acquainted with the cuftoms of 

the Romans, and know that they employed women 

pnly. This may be deduced from the comedies of 

Plautus and Terence alone. We there fee that they 
are women only who are called to affift perfons in la¬ 

bour. Betides, Pliny, in his Natural Hiftory, fre¬ 

quently fpeaks of midwives and their duties; and 

names two, Sotira and Snipe, who had apparently the 

greateft reputation. Women were alfo employed af¬ 

ter the fall of the empire ; and it is certain, that, till 

lately, all civilized nations have employed women on¬ 

ly as mid wives. This appears even from their names 

in many different languages, which are all feminine. 

There were, however, especially in great cities, fur- 

geons who applied themfelves to the art of midwifery, 

and made it their peculiar ttudy. They were fent for 

in difficult cafes, where the midwives found their inca¬ 

pacity ; and then the furgeon endeavoured to deliver 

the woman by having recourfe to inftruments ufeful in 

thofe «afes, as by crotchets, crows bills, &c. ; but 

as thefe cafes happened but feldom, women remained 
in pofftflion of this bufinef*. It is certain, according 

to Altaic, that Maria Therefia wife of Lewis XIV. 

employed women only in her labours; and the example 

of the queen determined the conduct of the princeffes 

and court-ladies, and iikewife of the other ladies of 

the city. The fame author tells us, that he has been 

affured, that the epoch of the employment of men- 
midwives goes no farther back than the firft lying in 

of Madam de la Valiere in 1663. As {he defired it 

might be kept a profound fecret, (he fent for Julian 

Clement a furgeon of reputation. He was conduced 

with the greatell fecrecy into an houfe where the lady 

, was, with her.face covered with a hood ; and where it 

is faid the king was concealed in the curtains of the 
Bed. The fame furgeon was employed in the fubfe- 

quent labours of the fame lady ; and as he was very 

fuccefsful with her, men-midwives afterwards came in¬ 

to repute, and the princefTes made ufe of furgeons on 

fimilar oeCafions ; and as foon as this became fafhion- 

able, the name of acoucheur was invented to Signify 

this clafs of furgeons. Foreign countries foon adop¬ 

ted the cuftom, and Iikewife the name of acoucbeurs, 

ihough they had np fuch term in their own language j 

F E R Y. Hiftory 
but in Britain they have more generally been called 
men - midwives. 

In oppofition to this account, which is taken from 

Aftruc, that author tells us, that he is aware of an 

objection from Hyginus, who afferts, that the ancients 

had no midwives; which made the women, through 

modefty, rather cboofe to run the rifle of death than 

to make ufe of men on this occafion. For the Athe¬ 

nians, he adds, had forbid women and (laves to ftudy 

phyfic, that is to fay, the art of midwifery. A yerung 

woman, named dgnodice, defirous of learning this art, 

cut off her hair, dreffed herfclf in the habi,t of a man, 

and became a fcholar to one Hierophilus. She after¬ 

wards followed this bufmefs. The women at firft re- 
fufed affiftance from her, thinking (lie was a man; but 

accepted thereof when (he had convinced them that 
(he was a woman. 

To this account our author replies, that the author 

rity of Hyginus is by no means to be depended upon. 

His book is full of folecifms and barbarifms; and 

therefore cannot be attributed tp any writer who lived 

before the fall of the empire ; but muff have been the 

work of an author who lived when the Latin tongue 

was corrupted; that is, about the feventh or eighth 

century. The contradictions met with in this hook al¬ 

fo give room to fufpeCl that it is not the work of one 

hand, but of feveral. The authority of fuch a' work, 

therefore, is by no means fufficient to deftroythe telli- 

raonies of thofe writers who affirm, that among the 

Greeks the care of lying-in women was committed en¬ 
tirely to others of their Own fex. 

The art of midwifery feeins not to have been fo foon 

improved as that of phyfic. Hippocrates, though an 

excellent phyfician, feem3 to have been a very bad 

midwife. Fie was acquainted with no other kind of 

natural labour than that in which the head prefents; 

and condemns footling labour as fatal both to mother 

and child : he would have the children in fuch cafes 

turned, fo that the head may prefect: but, fays he, if 

the arm, or leg, or both, of a living child prelent, 

theymuft, as foon as difeovered, be returned into the 

womb, and the child brought into the paffage with its 

head downwards. For this purpofe he advifes to roll 

the woman on the bed to (hake her, aud make her 

jump : he propofes the fame expedients to procure the 

child’s delivery; and if they do not fucceed, he advifes 

to extract it with crotchets, and, whatever happens, 
to difmember it. 

From the time of Hippocrates to that of Celfns, 

who lived in the reign of the emperor Tiberius, we 

have no accounts of any improvements in midwifery ; 

but this author gives two very ufeful directions. 1. In 

dilating the.womb: “ We muff (fays he) introduce 

the fore-finger, well moiftened with hog’s lard, into the 

mouth of the womb, when it begins, to open, and in 
like manner afterwards a fecond, and fo on until all 

the fingers are introduced, which are then to be ufed 
by feparating them, as a kind of dilater, to diltend the 

orifice, and facilitate the introduction of the hand 

which is to aft in the womb. 2. Children may be de¬ 

livered by the feet eafily and fafely, without crotchets, 

by taking hold of their legs. For this purpofe we 

tnuft take care to turn children, which are otherwile 

placed in the womb, with their head or feet down- 
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Pregnancy., wards.” It is true, Celfus fpeaks of a dead child 

only; but it was eafy to conclude from thence, that 

the fame pradtice might he ufed with fticcefs to deliver 

a living child. Neverthelefs, this was not done ; and, 

notwithftanding the authority of Celfus, the for¬ 

mer prejudice continued for a long time. Tho’ Pliny, 

who lived under the emperors Vefpalian and Titus, was 

not a phyfician himfelf, yet by condemning footling 

labour heattefts the opinion of the phylicians of his 
time. He afferts, as a known fadf, that footling la¬ 

bour was a preternatural kind of labour : he adds, that 

children which came into the world in this manner 

were called Agrippay that is to fay, born with a great 

deal of difficulty. 

But however common this opinion was, it was never 

univerfally received ; and feveral phylicians of charac¬ 

ter rofe up, who, without fuffering themfelves to be 

dazzled with the common prejudice, or feduced by the 

authority of Hippocrates or Galen, recommended and 

approved of footling delivery. The queftion then 

was a long time undecided ; and even in 1657, Rive- 

rius, a phyfician of reputation, condemned footling la¬ 

bour. Mauriceau alfo remarks, in the firft edition of 

his book, on the diforders of pregnant women, print¬ 

ed in 1664, that many authors were ftill of opinion, 

that when the child prefented with its feet, it Ihould 

be turned to make it come with its head foremoft; bnt 

after having obferved that it is difficult, if not impof- 

fible, to execute this, he concludes, “ it is much bet¬ 

ter to extradf the child by its feet when they prefent, 

than to run the hazard of doing worfe by turning it.” 
All pra&itionerS, however, are now of the fame opi¬ 

nion 5 and the knowledge of midwifery has been fo 

much increafed within this century, that it feems to 

have nearly attained its ultimate perfedtion, and its 

operations reduced almoft to a geometrical certainty: 

And this. Cays Aftruc, is not furprifing ; for, after all, 

the art of midwifery is reduced to the following me¬ 

chanical problem, “ An extendible cavity of a certain 

capacity being given, to pafs a flexible body of a..given 

length and thicknefs through an opening dilatable to 

a ,certain degree.” This might be refolved geometri¬ 

cally, if the different degrees of elafticity of the womb, 

end ftrength and weaknefs of the child, the- greater 

or leflVr difpofition of the blood to inflammation, and 

the greater or Idler degree of irritability of the nerves, 

did not occafion that uncertainty which phyfical fadfs 

conilantly produce in all phyfieo-mathematical que- 

ftions. 

Chap. I. Of Pregnancy. 

At the time of conception, and for forne time af¬ 

ter, the parts which form the fmall foetus are fo blend¬ 

ed together, that one cannot be diftinguifhed from 

another. The whole mafs is then called an ovum. 

This ovum confffts of four membranes ; the placenta, 

or after-birth; the funis umhilicalis or navel firing, 

leading to the child ; and the furrounding watery fluid 

in which it floats. Before the child acquires adillindt 

and regular form, it is called embryo, and afterwards 

retains the name of fcetus till its birth. For the in- 

creafe and nutrition of the fcetus, fee the article Ge¬ 

neration. 

During the progrefs of impregnation the uterus fuf- 

fera confiderable changes; but, though- it enlarges as 

5°Q'5 
the ovum increafes, yet, in regard to its contents, it is Pregnancy, 

never full; for, in early geftation, thefe are confined 

to the fundus only : and though the capacity of the 

uterus increafes, yet it is not mechanically ftrctched, 

for the thicknefs of its fides do not dimiuifh ; there is 

a proportional increafe of the quantity of fluids, and 

therefore pretty much the fame thicknefs remains as be¬ 
fore impregnation. 

The gravid .uterus is of diff rent fixes in different 

women; and muff vary according to the bulk of the 

fcetus and involucre. The fituation will alfo vary ac¬ 

cording to the increafe of its contents and the por¬ 

tion of the body. For the firft two or three months, 

the cavity of the fundus is triangular as before im¬ 

pregnation.; but as the uterus ilretcbes, it gradually 

acquires a more rounded form. In general, the nte-, 

rus never rifes diredlly upwards, but inclines a littlf 

obliquely, rnoft commonly to the right fide ; its pofi- 

tion is never, however, fo oblique, as to prove the foie 

Caufe either of preventing or retarding delivery : its 

increafe of bulk does not feem to arife merely from di- 

ftention, but to depend on the fame caufe as the cx- 

tenfion of the (kin in a growing child. This is proved 

from fome late itiffances of extra-uterine feetufes, where 

the uterus, though there were no contents, was nearly 

of the fame fize, from the additional quantity of nou- 

rifhment tranfmitted, as if the ovum had been contain¬ 
ed within its cavity. 

The internal furface, which is generally prerty 

fmooth, except where the placenta adheres, is lined 

with a tender efflorefcence of the uterus, which, after 

delivery, appears as if torn, and is thrown off with thef 

cleanfings. This is the membrana decidua of Dr 
Hunter. 

Though the uterus, from the moment of concep¬ 

tion, is gradually diftended, by which confiderable 

changes are occasioned, it is very, difficult to judge of 

pregnancy from appearances in the early months. 

For the firft three months the os tincae feels fmooth 

and even, and its orifice as fmall as in the virgin ftate. 

When any difference can be perceived, about the 

fourth or fifth month from the deftent of the fundus 

through the pelvis, the tubercle or pre-editing part of 

the os tineas will feem larger, longer, and more ex¬ 

panded; but, after this period, it fhortens, particu¬ 

larly at its fore-parts and fide8, and its orifice or la¬ 

bia begin to feparate, fo as to have its conical appear¬ 

ance deftroyed. The cervix, which in the early 

months is nearly fhut, now begins to ftretch and to 

be diftended to the os tincae ; but during the whole 

term of ntero-gefiation, the mouth of the uterus is 

ftrongly cemented with a ropy mucus, which lines it 

and the cervix, and begins to be difeharged on the 

approach of labour. In the laft week, when the cer¬ 

vix uteri is. completely diftended, the uterine orifice 

begins to form an elliptical tube, inftead of a fiffure, 

or to affume the appearance of a ring on a large globe; 

and often at this time, efpecially in pendulous bellies, 

difappear3 entirely, fo as tp be out of the reach of th« 

finger in touching. Hence the os uteri is not in the 

diredrion of the axis of the womb, as has generally 

been fuppoftd. 
About the fourth, or between the fourth and fifth' 

month* the fundus uteri begins to rife above the pubes 

or brim of the pelvis, -and its cervix to be diftended 
nearly 
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nearly one third. In the fifth Month the belly fwells, 

like a ball, with the (kin tenfe, the fundus about half 

way between the pubes and navel, and the neck one 

half diftended. After the iixth month the greateft part 

of the cervix uteri dilates, fo as to make almoft one ca¬ 

vity with the fundus. In the feventh month the fun¬ 

dus advances as far as the umbilicus. In the eighth it 
reaches mid-way between the navel and fcrobiculus 

cordis ; and in the ninth to the fcrobiculus itfelf, the 

neck then being entirely diftended, which, with the os 

tincje, become the weakeft parts of the uterus. Thus 

at full time the uterus occupies all the umbilical and 

hypogaftric regions; its (hape is almoft pyriform, that 

is, more rounded above than below, and having a ftric- 

ture on that part which is furrounded by the brim of 

the pelvis. 

The appendages of the uterus fuffer very little 

change during pregnancy, except the ligamenta lata, 

which diminifh in breadth as the uterus enlarges, and 

at full time are almoft entirely obliterated. 

The moft remarkable change happens in the ova¬ 

rium. A cicatrice of a roundiffi figure and yellowifh 

colour appears in this body, called by anatomifts the 

•corpus luteutn. It is always to be found in one of the 

ovaria, and in cafes of twins a corpus luteum often ap¬ 

pears in both ovaria. It was formerly confidered as 

the calyx ovi; but modern phyfiologifts think it a 

gland, from whence the feminal fluid is eje&ed. In 
early geftation it is moft confpicuous, when a cavity 

is obfervable, which afterwards collapfes; no veffels 
appear at the centre of this cavity which has the ap¬ 

pearance of cicatrix, but all around that centre the 
fubftance is vafcular. 

During the progrefs of diftention, the fubftance of 

the uterus becomes much loofer, of a fofter texture, 

and more vafcular than before conception; its veins 
particularly, in their diameters, being enlarged in fuch 

a manner a9 to get the name of fmufes ; they obferve 

a more diredf courfe than the arteries, which run in a 

Terpentine manner, anaftomofing with one another and 

through its whole fubftance, efpecially where the pla¬ 

centa adheres, where this vafcular appearance is moft 
confpicuous. 

The arteries paf9 from the uterus through the deei- 

dua, and open into the fubftance of the placent3 in a 

flanting direction. The veins alfo open into the pla¬ 

centa, and by injedling thefe veins from the uterus with 

wax, the whole fpungy or cellular part of the placen¬ 
ta will be filled. 

The mufcuiar ftrudlure of the gravid uterus is ex¬ 

tremely difficult to be ffiewn : in the womb9 of women 

who die in labour, or foon after delivery, fibres run¬ 

ning in various directions are obfervable more or lefs 
circular, that feem to arife from three diftinft origins; 

viz. from the place where the placenta adheres, and 

from the aperture or orifice of each of the tubes ; 

but it is almoft impoffible to demonftrate regular 

plans of fibres, continued any length without inter¬ 
ruption. 

Chap. IT. Spurious Gravidity. 

The various difeafes incident to the uterine fyftem, 

and other morbid affections of the abdominal vifcera, 

will frequently excite the fymptoms and affnme the 

appearance of utero-geftation. Complaints arifing 

I F E R Y. Chap. III. 
from a Ample obftru&ion, are fometimes miftaken for Super- 
thofe of breeding; when a tumour about the region f°etatlo!T*. 

of the uterus is alfo formed, and gradually becomes 

more and more bulky, the fymptoms it occafions are 
fo ftrongly marked, and the refemblance to pregnancy 

fo very (hiking, that the ignorant patient is often 

deceived, and even the experienced phyfician im- 

pofed on. 
Scirrhous, polypous, or farcomatous tumours in or 

about the uterus or pelvis; dropfy or ventofity of the 
uterus or tubes; fteatoma or dropfy of the ovaria, and 

ventral conception, are the common caufes of fuch 

fallacious appearances. In many .of thefe cafes the 
menfes difappear; naufea, retchings, and other fymp¬ 

toms of breeding, enfue; flatus in the bowels will be 

miftaken for the motion of the child; and in the ad¬ 

vanced ftages of the difeafe, from the prefliire of the 

fwelling on the adjacent parts. Tumefaction and 

hardnefs of the mammse fupervene, and fometimes a 

vifcid or ferous fluid diftills from the nipple; circum- 

ftances that ftrongly confirm the woman in her opi¬ 

nion, till time, or the dreadful confequences that 

often enfue, at laft convince her of her fatal mif- 

take. 

Falfe Conception.—Mola. Other kinds of fpurious 

gravidity, lefs hazardous in their nature than any of 

the preceding, may under this head alfo be claffed; 

difeafes commonly known by the names of falfe con¬ 

ception and mola: The former of thefe is nothing 
more than the diffolntion of the foetus in the early 

months; the placenta is afterwards retained in the 

uterus, and from the addition of coagula, or in 

confequence of difeafe, is excluded in an indurated 

or enlarged ftate; when it remained for months or 

longer, and came off in the form of a fleffiy or fchir- 

rous-like mafs, without having any cavity in the 

centre, it was formerly diftinguilhed by the name of 

Mere coagula of blood, retained in the uterus after 
delivery, or after immoderate floodings at any period 

of life, and fqueezed, by the preffure of the uterus, 

into a fibrous or compa& form, conftitute another 

fpecies of mola, that more frequently occurs than any 

of the former. Thefe, though they may affume the 

appearances of gravidity, are generally however ex¬ 

pelled fpontaneoufly, and are feldom followed with 

dangerous confequences. 

Chap. III. Superfostation. 

Soon after impregnation takes place, the cervix 

uteri becomes entirely (hut up by means of a thick 

vifcid gluten : the internal cavity is alfo lined by the 

external membrane of the ovum, which attaches itfelf 

to the whole internal furface of the fundus uteri’ the 

fallopian tubes alfo become flaccid;, and are, as gra¬ 

vidity advances, fuppofed to be removed at fuch a 

diftance, that they cannot reach the ovaria to receive 

or convey another ovum into the uterus. For thefe, 

and other reafons, the dodtrine of fuperfxtation is 

now pretty generally exploded-A do&rine that 

feems to have arifen from the cafe of a double or 

triple conception, where, fome time after their forma¬ 
tion in utero, one foetus has been expelled, and ano¬ 

ther has remained; or after the extin&ion of life at an 

early period, one or more may be ftill retained, and 

thrown 
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Mraltan. thrown off In a fmall and putrid (late, after the birth mao in different pregnancies, and at different periods IrMn- 

--- Of a full-grown child. of *he fame pregnancy. . ~ 
The uterus of brutes is divided into different cells; Pregnancy,—though a natural alteration of the 

and their ova do not attach themfelves to the uterus animal-ceconomy, which every Female feems originally 

fo early as in the human fubjeft, but are fuppofed to 

receive their nourifhment for fome time by abforp- 

forrned to undergo, and hence not to be confldered as 

a ftate of difeafe, occafions, however, looner or later, 

uon. Hence the os uteri does not clofe immediately in many women, various complaints, which evidently 

after conception ; for a bitch will admit a variety of 'depend on it as a caufe. 
dogs while (he is in feafon, and will bring forth pup- Difeafes incident to the pregnant ftate may be con- 

pies of thefe different fpecies: thus it is common for fidered, either, t. As anfing from fympathy in the 

a grey-hound to have, in the fame litter, one of the early months; or, 2. As depending du the ftretchmg 

grey-hound kind, a pointer, and a third, or more, and preffure of the uterus towards the more advanced 

different from both ; another circumftance that has ftages. 
given rife to fuper-fatation in the human fubjeft, I. Though the former of thefe complaints are 

which can only happen when there is a double fet of generally to be accounted for from other caufe* than 

parts, inftances of which are very rare. ^ of plethora; yer, in many conft.lutions, a certain 
plethoric difpoiition in the early months ot pregnancy 

teems to prevail in the vafcular fyftem: And therefore, 

though many, inconveniencies may enfue from a too 

frequent, a too copious, or an indiscriminate ufe of 

venefe&ion; yet, if prudently and judicioufly em- 

parts, 

Chap Extra-uterine Fcetufes, or ventral 

Conception. 

The impregnated ovum, or rudiments of the foetus, _ 

is not always received from the ovarium by the tuba p]oyed> abortion'by this means will’’not be endan- 

Fallopiana, to be thence cpnveyed into the cavity of gered, as fome late authors have alleged; but, on the 
V. o • fr»r tKprp arp mftanrpc irKprp f k p flrptilQ ___ ~ f_f__ the uterus; for there are inftances where the foetus 

fometimes remains in the ovarium, and fometimes even 

in the tube ; or where it drops out of the ovarium, 

miffes the tubes, and falls into the cavity of the ab¬ 

domen, takes root in the neighbouring parts, and is 

contrary, on. many ocCafioiis, a feafonable bleeding 

will be attended with the raoft beneficial and falutary 

effects. 
In young women, fuddenly affe&ed with fevere 

ficknefs and loathing, febrile commotion, head-ach, 
thereby nourifhed: But as thefe fcetufes cannot there vertig0> and other fymptoms of breeding, more efpe- 
receive fo much nouriihment as in the fucculent uterus, cja]]y in fu]] fangUineous habits, befides a fpare light 

they are lefs, and generally come to their full growth d;et anj fu;table exercife, recourfe muft be .had to 

before the common term. _ proper evacuations, the chief of which is venefe&idn: 
Of thefe fome burft in the abdomen ; and others thj8 may be fafeiy performed at any term of gravida- 

form abfeeffes, and are thereby difeharged; others t;on> and 0ccaGonally repeated according to the ur^ 

dry, and appear bony, and remain fo during life, or gency of the fymptom3 : fmall breedings, at proper 
are difeharged as above, or by ftool, See. “ — r=—ui- 

Chap. V. Monjlers. 

When two or more ova contained in the uterus 

attach themfelves fo near one another as to adhere in 

intervals, are preferable to copious evacuations, which 

in early pregnancy ought always to be carefully guarded 

againft. 
When the ftomach is loaded with putrid bile or 

acrid faburra, the offenflve matter fhould be difeharged 
whole or in part, fo as to form only one body with by gentle vomits of ipecacuan, or of infuGons of cha- 
membranes and water in common, this body will form -a~— rru“ .c-i--* 

a confuled irregular mafs called monjlrous; and thus a 

monfter may be either defe&ive in its organic parts. 

momile flowers. The violent efforts to retch and vo* 

mit, and the commotions thence excited, which often 

occaGon the expulGon of the foetus, will by this means 
or be fupplied with a fupernumerary fet of parts de- frequently be removed, in moll cafes greatly dimi- 

=.nntl,p, T'V.i'o f«nn a rational mn. n;{bed. During the term of breeding, the ftate of 

the belly muft be alfo attended to: When laxative 

medicines become neceffary, thofe of the mildeft and 

rived from another ovum. This feems a rational con¬ 

jecture; but, while every thing relative to generation 

'is a myftery, how can we account for the extraordi¬ 

nary phsenomena? Some authors enumerate a third geutleft kind Ihould be adminiftered. 

fpecies of monfter, the produft of a mixed breed, ex- Jn women liable to nervous complaints, where 

emplified, for inftance, in the mule, produced by the the ftomach is weak, and the Gcknefs violent and 

mixed generation of an afs and a mare. In this ani- continued, the patient Ihould be put on a courfe of 

mal there-are organical parts different from what pre- light, aromatic, and ttrengthening bitters; fueh as 

exifted in the parents; there is a defeat of fome parts, infuGons of bark, columbo, &c. and her diet, air, 

a luxuriant growth of others; and the defeft in the exercife, company, and amufement, fhould be regu- 

parts of generation, which renders the animal unGt lated: In order to fettle the ftomach, and leffen ihe 

for propagation, conftitutea a very curious and parti- fenfibility of the fyftem, opiates will often happily 

cular fpecies. fucceed, when every other remedy fails. 

r, T7T T>-r r S r> Heart-barn and diarrhoea,—common fymptoms oF 
Chap. VI. Difeafes of Pregnancy, breeding, or of pregnancy, muft be treated pretty 

After conception, • a remarkable change is foon much as at other times: Both complaints chiefly de- 

produced in the genital fyftem. This is the fource pend on the ftate of the ftomach. 

from whence arife different fymptoms, that are how- Humefattion, tenfion, and pains in the mammar.— 

ever liable to confiderable variation, not only in the If tight lacing here be only avoided, and the breafts 

cimftitution of different women, but in the fame wo- have room to enlarge and fwell, no inconvenience ever 
Vol. VII. 2 zS H follows: 
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follows: Thefe efledts arife from a natural caufe, and 

feldom require medical treatment. If very trouble- 

fome and uneafy, bathing with oil, or anointing with 

pomatum, and covering with foft flannel or fur, will in 

mull cafes prove the cure. 

The menflrual evacuation—is in fome women 
regular for the firft, fecond, or third period after con¬ 

ception. This feldom happens but in women of fan- 

gninary plethoric habits, fuch as have been accuftomed 

to large copious evacuations at other times, when the 

difcharge is to be considered as beneficial. 

Deliquia, nervous, or hyjleric fits.—When thefe 
are occafioned by falls, frights, and paflions of the 

mind, they frequently end in the lofs of the child: 

But when they happen about the term of quicken¬ 

ing, they feem to arife from the efcape of the uterus 

from its confinement within the capacity of the pel¬ 

vis; in which cafe they are commonly flight, of fhort 

duration, and never threaten any dangerous confe- 

quence. 

II. The fecond clafs of complaints, viz. thofe 

that are incident to the advanced ftagee of utero- 
geftation, and that depend on the change -of fituation 

of the gravid uterus, its enlargement and preflure on 
the neighbouring parts, are more painful in their 

fymptoms, and more dangerous in their confequences, 

than thofe enumerated in the preceding clafs. The 

premature exclufion of the foetus is generally the 

word inconvenience refulting from the one; the death 

of the mother, along with the lofs of the child, is too 

frequently an attendant of the other. 

Difficulty or fuppreffiion of urine—^is fometimes 
occafioned by the preflure of the uterus on the neck 

of the bladder, before the fundus uteri efcapes from 

its confinement within the brim of the pelvis. This 

complaint, if early attended to, will feldom prove 

troublefome or hazardous; but cannot be entirely re¬ 

moved till the uterus rifes above the brim of the pel¬ 

vis, and by its enlargement becomes fupported by reft- 

ing on the expanded bones of the ofla ilia. But if 

negledted in the beginning, 

A retroverfion of the uterus—is generally the con- 

fequence, a cafe that demands particular attention. 

Here the fundus uteri, inftead of being loofe, falls 

back in a reclined ftate within the hollow of the os 

facrum : thus a tumor is formed in the vulva, where¬ 

of the os tincae makes the fuperior part; the body of 
the uterus, by this means, becomes ftrongly wedged 

between the redtum and bladder; and, from the en¬ 

largement of the uterus itfelf, and accumulating load 

of fasces and urine, the reduction will prove in many 

inftances uttel-ly impracticable. A total fupprefiion 

of urine, or a rupture of the coats of the bladder, 
fever, inflammation, or gangrene of the uterus, often 

enfue; and thefe are fucceeded by delirium, convulfions, 
death. 

The indications of cure, in this dangerous dif- 

eafe, are fufficiently obvious: For, in the firft place, 

every obftacle that prevents the reduction ftiould be 

removed : thus the contents of the reCtum and bladder 

mult, if poffible, be evacuated ; emollient fomenta¬ 

tions and cataplafms mull be applied, if indicated by 

imflammation or tumefaCtion of the parts. Secondly, 

The reduction of the prolapfed uterus mull be at¬ 

tempted, by placing the patient upon her knees, with 
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her head low and properly fupported. While this is Difeafes 

attempted within the vagina, a finger or two Ihould of 
alfo be palled within the reCtum, by which the opera- re£narlcF« 

tion in fome cafes may be facilitated : but, at other 

times, no power whatever will be fufficient for this 

purpofe. Laftly, If the reduction be accomplifhed, 

the fever, inflammatory fymptoms, and other con¬ 

fequences of the difeafe, mull be fubdued ; and a 

recurrence prevented by an open belly, reft, and re¬ 
cumbent pofture, and promoting a free difcharge of 

urine: means that ought to be perfifted in till the 

uterus rifes within the abdomen, when the patient will 
be fecured from future danger. 

Cofiivenefs in pregnancy—is inconvenient. It may 

proceed from the fame caufe with the preceding com¬ 

plaint ; it may depend of the ftomach ; the febrile 
heat, that in many women prevails, will alfo prove an 

occafional caufe. It may be obviated or prevented 
by a proper regulation of the regimen, and by fuch 

gentle laxative medicines 3s are belt fuited to the ftate 
of the woman ; the chief of which are ripe fruit, 

magnefia, lenitive eleCtuary, cream of tartar, ful- 

phureous and aloetic medicines, oleum ricini, emollient 

glyfters. 

The piles—frequently arife in confequence of coftive- 

nefs, or from preflure of the gravid uterus on the 

haemorrhoidal veins. Thefe are alfo to be removed or 

palliated by the fame means employed on other occa- 

fions; regard being had to this diftinClion, which may 

be applied univerfally to the gravid ftate, that all 

violent remedies are to be avoided : sa light diet fhould 

be enjoined; the belly fhould be kept moderately 
open; and topical liniments or cataplafms fhould be 

applied, fuch as Balf. fulphur. Balf. traumaticum, 

Liniment, ex ol. palmae, Ung. fambucin. cum laud, li¬ 

quid. Poultices of bread and milk with opium, &c. 

according to the various circumftances of the cafe. 

Oedematous fuellings of the legs and labia,—are 

occafioned by the languid ftate of the circulation, by 

the interruption of the refluent blood from the pref- 

fure of the diftended uterus on the vena cava, &c. 

Thefe, though very troublefome and inconvenient, 

are feldom however of dangerous confequence, except 

where the habit is otherwise difeafed; and feldom re¬ 
quire pundture, as the fwelling generally fubfides 

very quickly after delivery. They can only, there¬ 

fore, at this time, admit of palliation ; for which 

purpofe, along with a proper diet and moderate 

exercife, a frequent recumbent pofture, open belly, 

and dry fridtions applied to the legs evening and 
morning, will prove the moft effedtual means. 

Varicous fuellings in the legs and thighs—from 
the interruption of the venal blood in thefe parts, oc¬ 

cafioned by the preflure of the gravid uterus, are to 

be treated in the fame manner with the preceding 
complaint. 

Pains in the hack, loins, cholic-pains, cramp,—oc¬ 
cafioned by the ftretching of the uterus and appen¬ 

dages, and from the preflure of the uterus on the 

neighbouring parts, fymptoms that are moft trouble¬ 
fome in a firft pregnancy, are to be palliated by ve- 

nefedtion, an open belly, and light fpare diet. If 

the patient be of a full habit, and pre-difpofed to in¬ 

flammatory complaints, where the preflure is very 

great in the advanced months, or in twins, &c. if 

progep 

I 
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of uterus and adjacent vifcera, or dreadful epileptic fits, 
regnancy. may qU{cjt]y enfue; the event whereof is generally 

fatal. Crampifh fpafms in the belly and legs require 

the fame palliative treatment; to which may be added 

fri&ion, and the application of aether, ol. volatil. balf. 

anodyn. or the like, to the parts affedted. 

Cough, dyfpnxa, vomitings, difficulty or incontinency 

of urine, occafioned by the preflure of the bulky 
uterus on the ftomach, liver, diaphragm, &c.—Com¬ 

plaints that can only be alleviated by frequent fmall 

bleedings, a light fpare diet, and open belly. The 

patient (hould be placed in an eafy pofture, fomething 
between fitting and lying ; and when the uterus rifes 

high, a moderate degree of preflure from the fuperior 

part downwards, may in in fome cafes prove ufeful. 

But this mult be ufed with great caution ; for dread¬ 

ful are the efFedts of violent preflure, or tight lacing, 

during pregnancy. It frequently kills both mother 

and child, and ought to be guarded from the earlieft 

months. 

Epileptic fits,—are a very dreadful and alarming ap¬ 
pearance. They generally depend on the fame caufe 

with the above complaints j they may alfo arife from 

irritation, excited by the motion and ftirring of the 

foetus; and from various other caufes. Such as have 
had convulfions when young, are moft liable to have 

them during pregnancy : they happen moft frequently 

in fir ft pregnancies, or where the foetus is very large, 

or in twins, triplets, &c. In fuch cafes, the diften- 

tion of the uterine fibres is fo great, that adtual lacera¬ 

tion is fometimes the confequence. 

At whatever period of pregnancy they feize, the 

utmoft danger may be dreaded. This, however, will 

be in proportion to the feverity, duration, and recur¬ 

rence of the paroxyfm, to the term of gravidation, to 

the conftitution of the patient, and her condition du¬ 

ring the remiffion. The danger is greater towards the 

latter end of pregnancy than in the earlier months or 

in time of labour. 
Such as arife from inanition, from excefiive and 

profufe haemorrhages, from violent blows, falls, &c. 

or from a ruptured uterus, are for the moft part 

fatal. . • 

Hyfteric or nervous fpafms muft be carefully di- 
flinguifhed from true epileptic fits. The former are 

milder than the latter ; they are not attended with 

foamings ; they do not affedt the pofture ; the pulfe 

is fmaller, feebler, and more frequent; the woman is 

pretty hearty after they are over ; they are followed 

with no bad confequences, and yield to the common 

treatment. Women of ftrong, robuft, vigorous con- 

ftitutions, are more generally the fubje&s of the one ; 

the delicate, the nervous, and the irritable, of the 

ether. 
Epileptic fits generally come on very rapidly ; if any 

previous fymptoms occur, the fit is commonly an¬ 

nounced by an intenfe pain in the fcrobiculum cordis, 

or violent head-ach. 

In the pregnant ftate, thefe fits are for the moft 

part fymptomatic, and“ will therefore only admit of 

a palliative cure. They may be diftinguifhed into 

three clafles ; thofe of the early months, thofe of the 

latter, and thofe that come on with labour-pains. 

With regard to the cure, the terra of pregnancy, 
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as well as the conftitution of the patient, and particu- Difeafes 

cular caufe of the difeafe, muft carefully be confidered. p of 

1. Convulfions at an early period of pregnancy r -i 
chiefly happen to young women of a plethoric fan- 

guine habit; and can therefore only be removed or 

palliated by a free and bold ufe of the lancet, by an 

open belly, cool regimen, and fpare diet. After 

plentiful evacuations, if the ftomach be loaded with 

acrid faburra or putrid bile, a gentle puke may be of 

ufe : but fuch remedies, on thofe occafions, muft be 

employed with great caution. Inftead of a plethoric, 

if the patient is of a nervous habit, a very neceflary 

and important diftindtion, the intentions of cure will 

eflentially vary. For here opiates in large dofes and 

frequently repeated, emollient glyfters, ftupes applied 

to the legs, the femicupium, and every other means 

to foothe the nerves and remove fpafmodic ftri&ure, 

will prove the moft effe&ual remedies. If infenfible 

or comatous, opium, mullt, and other antifpafmodics, 

fliould be exhibited by way of glyfter, and the pa¬ 

tient ought to be roufed by epifjjaftic and ftimulating 

cataplafms applied to the legs and hams. Convulfions 

fucceeding profufe evacuations, are generally mortal. 

The vis vitae, in fuch circuniftances, muft be fupport- 

ed, by replenilhing the veflels with the utmoft fpeed : 

this is to be done by pouring in nouriftiing fluids as 

faft as poffible by the mouth, and by glyfter ; warm 

applications (hould alfo be made to the ftomach and 

feet, and nervous cordials given internally along with 
opium. 

The treatment of epileptic fits, depending on other 

caufes than thofe now mentioned, muft be regulated 

by a proper attention to the particular fymptoms with 
which they are attended. 

2. In the advanced months, fuch complaints are 

more to be dreaded than in early geftation, as they 

generally proceed from the irritation occafioned by 

the diftention of the uterine fibres, or by the pref- 

fure of the uterus on the contiguous vifcera : hence 

the natural fundtions of thefe parts will be interrupted, 

the circulation of their fluids will be impeded, and the 

blood, being thus prevented from defeending to the 

inferior parts, will be derived in greater proportion to 
the brain, and overcharge that organ. 

The cure muft, in this cafe, chiefly reft on copious 

and repeated bleedings, an open belly, and fpare 
diet. 

3. Laftly, when fits come on with labour-pains, 

a fpeedy delivery, if it can be done with fafety, either 

by turning the child, or by extradting with the forceps 

when the head is within reach, will prove the moft 
effedtual cure 

When the bladder is diftended, the contents muft 

be evacuated: if a ftone flicks in the urethra, it muft 

be pulhed back or extrafted. If the fits are the 

effects of a ruptured uterus, immediate death is gene¬ 
rally the confequence. 

With regard to the treatment of fuch complaints, 
no other change is generally requifite, than what 

arifes from the fymptoms peculiar, to this fituation. 

In general, till after delivery, they will only admit of 
palliation. 

Chap. VII. Floodings. 

These, tho’confined to no particular term, may'bap- 
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Difeafes. pen at every period of gravidation. The one is a fre- 

quern confeqiience of the other; the event of both is 
often hazardous, as the earlier mifcdrriages are gene¬ 

rally preceded by an effufion of blood from the uterus, 

which, in the advanced flages of pregnancy, befides 

the lofs of the child, always endangers the life of the 

mother. 
The menorrhagia gravidarum—may be defined, an 

effufion of blood from the uterus, confined to no regu¬ 
lar or dated periods, in quantity and duration various, 

and liable to recur on the flighted occaflons. 

The immediate oaufe is, a feparation of fome por¬ 

tion of the placenta or chorion from the internal fur- 

face of the uterus. Whatever occaflons this fepara¬ 

tion may be confidcred as the remote caufe, which, 

though various, may be reduced to 

I. Thofe that affeCl the general fyftem: as, 

1. External accidents changing the date of the cir¬ 

culation. 
2. Changes in the circulation from internal caufes. 

3. Debility. 

4. Plethora. 

II. Thofe that affeCl the uterus and placenta: as, 

1. Direft affeClions. 
2. Stimuli communicated from an affe&ion of other 

parts. 
With regard to the cure.—Though a flooding in 

fome conditutions may happen, even in early gedatjon, 

and may remit and recur from time to time, and the 
woman go on to the end of her reckoning ; and tho* 

it feldom or never happens, that this complaint proves 

mortal to the mother in the firfl five months of preg¬ 
nancy; yet every appearance of this kind, even the 

flighted, is to be dreaded ; as in the early months it 

will often throw off the foetus, and, in the latter, al¬ 

ways threatens the utmod danger both to mother and 
child. Floodings of gravid women we cannot propofe 

radically to cure ; they will only admit of palliation. 

With this view, the indications are, 

I. To leffen the force and velocity of the blood in 

general. 
II. To promote the conflri&ion of the patulous 

mouths of the bleeding veflels, or the formation of coa- 

gula in their orifices. 
1, To anfwer the firfl indication, red and a recum¬ 

bent poffure, cool air, ttanquilfity;of mind, a light diet, 
venefe&ion, and opiates, are the chief means. 

2. To redrain the violence of the haemorrhage, in¬ 

ternal adringent medicines are recommended; but this 

is to be accomplifhed chiefly by means of cold flyptic 
applications to the parts and their neighbourhood. 

But, as thefe floodings often arife from fo various and 

oppofite caufes, it is difficult to lay down particular 

indications, or to point out a method of cure fuited to 

every cafe that may occur. The intention of cure can 

only be regulated by a careful and judicious confede¬ 

ration of the caufe, and of thofe particular circum- 
flances with which the cafe may be attended. In early 

pregnancy, it may be redrained by keeping the patient 

quiet and cool, by giving internally cooling things and 

opiates; but, in the advanced dages, the deluge is 
fometimes fo profufe as to kill very fnddenly,. Under 

fuch circumdances, when the woman is near her time, 

emptying the uterus by delivery, if practicable, is the 

only fafe expedient both for preferving the life of the 
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mother and of the child. Abortion. 

If the haemorrhage can be reftrained, a recurrence ” 
mud be guarded agafnd, by avoiding or counteracting 
the occafiooal or remote caufes. 

Chap. VIII. Abortion, or Mifcarriage, 

Mat be defined, the premature expnlfion of the em¬ 

bryo or foetus. Some, however, make the following 
didinCtion: When a woman mifearries in early gefta- 

tion, this they confider as an abortion; but if in the 

latter months, that they term a premature birth. The 
fymptoms that threaten abortion are: 

Flooding. 

Pain in the back and belly. 

Bearing down pains with regular intermiffions. 
The evacuation of the waters. 

The death of the child, which difeovers itfelf by the 

following fymptoms; though in general thefe are fo 

doubtful and fallacious, that none of them afford an 

infallible fign: 

1. The fubfiding of the abdominal tumour. 

2. Cefiation of motion in the foetus. 

3. The fenfation of a heavy weight falling from fide 

to fide, as the woman turns herfelf in bed. 

4. Sicknefs, faint)ngs, rigors, cold fweats. 

5. The breads turning flaccid. 

6. Coldnefs of the abdomen, and putrid difeharge 
from the vagina. 

Abortions are feldom dangerous in the firfl five 

months; but a frequent habit of mifcarriage debili¬ 

tates the fyflem, fhatters the conditution, and lays the 

foundation of chronic difeafts of the mod obflinate and 
dangerous nature. 

In the advanced months, the prognofis will be more 

or lefs favourable, according to the patient’s former 

date of health, the occafional caqfe, and fymptoms with 

which it is attended. The proximate caufe of abor¬ 

tion is the fame with that of true labour, viz. a con*, 

trading effort of the uterus and abdominal mufcles, 

affiffed by the other expulfive powers. The remote 

caufes cannot be explained with precifion; as many 

circumdances, with regard to the nature of impregna¬ 
tion, and connection of the foetus with the placenta 

and uterus, are fubjeCls dill involved in darknefs. They 

may in general, however, be reduced, 

I. To whatever interrupts the regular circulation 
between the uterus and placenta. 

II. To every caufe that excites the fpafmodic con* 
traCtion of the uterus, or other alfiding powers. 

III. To whatever occafions the extinction of life in 
the foetus. 

Amongd the firfl are: 

1. Difeafes of the uterus. 

2. Impervioufnefs or fpafmodic condriCtion of the 
extremities of the uterine blood-vefiels. 

3. Partial or total feparation of the placenta or cho* 

rion from the uterus* 
4. Determination to other parts. 

To the fecond general head belong all caufes that 

produce a flrong contra&ion of the eladic fibres of the 
uterus, or cf the parts that can prefs upon it,, or that- 

occafion a rupture of the membranes: fuch as, 
1. Violent agitation of mind or body. 

2. A difeafe of the membranes. 

3. Too large a quantity of liquor amnii. 

4. The 
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Abortion. 4. The crofs pofition of the foetus. 

"" ' 5. Its motion and kicking. - 
The laft head includes the numerous caufes of the 

death of the child, which, befides thofe referred to in 

the preceding clafTes, may be occafioned by, 

x. Difeafespeculiar to itfelf. 

2. Difeafes communicated by the parents. 
3. External accidents happening to the mother: or, 

4. Accidents incident to the foetus in utero. 

5. Difeafes pf placenta or funis. 

6. Knots ^nd circumvolutions of the chord. 

7. Too weak an adhefion of placenta or chorion to 

the uterus: and, 
8. Every force that tends to weaken or deftroy this 

attachment. 
With regard to the treatment. This muft be varied 

according to the. particular circumftances of the cafe: 

nor is it poffible to point out particular indications, 

or propofe any regular plan to be purfued for this pur- 

pofe. Abortion. is often preceded by no apparent 

fymptom, till the rupture of the membranes, and eva¬ 

cuation of the waters, announce the approaching ex- 

puliion of the foetus. Either to remove threatening 

fymptoms, or to prevent mifcarriage when there is rea- 

fon to apprehend it, often baffles our.utmoft (kill; be- 

caufe it generally happens, that there is a ceffation of 

growth in the. ovum; or, in other words, an cxtin&ion 

of life in the fcetus, fame time previous to any appear¬ 

ance of abortion. For inftance, in early geilation, a 

woman commonly mifcarries about the itth or 12th 

week ; but the age of the fcetus at this time is gene¬ 

rally no more than eight weeks. At other times, when 

by accident the foetus perilhes, perhaps about the fifth 

or fixth month, it will ftill be l-etained in utero, and 

the expulfion will not happen till near the completion 

of full time. 

As women who have once aborted are fo liable to 

a recurrence from a like caufe, at the fame particular 

period, fucli an accident, in future pregnancies, Ihould 

therefore be guarded againft with the utmoft caution. 

Gn the firll appearance of threatening fymptoms, the 

patient Ihould be confined to a horizontal pofture; her 

diet Ihould be light and cooling ; her mind ihould be 

kept as tranquil as poffible ; a little blood from the 

arm may be taken occafionally ; and opiates admini- 

llered according to circumftances} but excepting fa far 

as depends on thefe, and fuch like precautions, for the 

moil part, in the way of medicine, very little can be 

done. 
Manual affiftance is feldom or never necefiary during 

the fir ft five months of pregnancy: the exclufion of 

foetus and placenta ihould very generally be trufted to 

nature. 

The medical treatment of abortion maud therefore 

be confidered with a view only to the prophylactic cure: 

and this again will chiefly confift in a proper 

Chap. IX. Regimen during Pregnancy. 

Women, when pregnant, ihould live a regular tem¬ 

perate life; moderation in eatiifg and drinking ihould 

now be very carefully obferved, and every thing that 

has any tendency to difagree with the ftomach Ihould 
be avoided ; otberwife the manner of life ihould be much 

as ufual. If complaints do occur, thefe ihould be treat¬ 

ed as^at other times j only guarding againft fuch things 
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as, by violent operation, m^y endanger mifcarriage; Reg‘me,v* 
If the woman has formerly been fubjeCt to this acei- 

dent, the caufe ihould be cax-efully confidered, and fuit- 

able remedies applied ; if plethoric, for in fiance, 'he 
Ihould be blooded, live fparingly, and keep quiet, till 

Hie gets beyond the dangerous period. If (lie be weak, 

delicate, and nervous, bark, light aromatic bitters, 

mineral waters, and the cold bath (if able to bear it), 
will prove the beft prophylaflic remedies. The cold 

bath has, in many cafes, cured the moil obllinats floor 

albus, and fometimes even fterility itfelf; and, in re¬ 

laxed habits difpofed to mifcarriage, when every other 

means has failed, the cold bath has done considerable 

fervice: the pradtice may fafely he continued for fome 

months after conception, when it has been early be¬ 

gun, or when the patient has been accuftomed to it. 

Such a Ihock will, however, adl very differently on dif¬ 

ferent fyftems: hence, it is an expedient by no means 

to be indiferiminately ufed in the pregnant date. 

Abortions th3t happen in early geilation, and that 

come on fuddenly without any prefaging fign, if ever 

they are to be prevented, it can only be done by a- 

voiding all occafional caufes, by counteracting morbi¬ 

fic difpofition, and by confinement to a horizontal po- *- 

tture, for lome time before, and till the critical period 
be over. 

When a venereal taint in the parents is fufpedted to 
be the caufe either of abortion or the death of the foe¬ 

tus, the like accident can only be prevented by put¬ 
ting both parties on a mercurial courfe. 

Pregnant women require a free pure air; their amufe- 

ment Ihould often be varied; their company Ihould be 

agreeable and cheerful; their exercife Ihould be mode¬ 

rate, and fuited to their inclination, conftitution, and 

the feafon ; they Ihould avoid crowds, confinement 

travelling over rough roads in a carriage, or being ex- 

pofed .to fea-voyages. Riding a-hotfeback, Ihould alfo 

be praAifed with great caution, that difagreeable ob¬ 

jects may be Ihunned, and Ihocks of every kind pre¬ 

vented. For this reafon, when riding is judged proper, 

the woman Ihould be a courageous rider; Ihe Ihould 

never ride without fomebody bein-g in company; the 

horfe Ihould be tame and well trained; the road Ihould 

be fmooth as well as private; and the exercife Ihould 

be gentle and eafy, and never carried the length of 

fatigue. Women Ihould^with the utmoft care, guard 

againft confining the breafts or belly; early recourfe 

Ihould be had to jumps, and they Ihould keep thern- 

feives as loole and eafy as poffible through the whole 
term of utero-geftation. An open belly is neceffary 

and important in the pregnant ftate; it keeps the fto¬ 

mach in good condition, prevents cholics and other 

complaints that may terminate in mifcarriage. When 

the abdomen is pendulous towards the latter months, 

a gentle fupport by proper bandage will prove ufeful; 

and the woman, when fatigued, Ihould occafionally, 

through the day, indulge in reft on a bed or couch. 

LABOUR S. 

Labours are divided into three oiaffes: natural, la* 

lor tons, and preternatural. 
In whatever manner the head of the child prefenls, 

where the delivery at full time is performed by nature, 

the labour is with great propriety called naturali when 
the; 
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Natural the birth is protra&ed beyond the ufual time, or can- 
1 .abour. not be accomplifhed' without extraordinary affiftance, 

it is deemed laborious; and preternatural, when any 

other part but the head prefents. 

Chap. X. Natural Labour. 

By whatever power the uterus is enlarged, when 

any further increafe is prevented, a itimulus to contrac¬ 

tion muft enfue; by this means an uneafy fenfation is 

excited, which muft, in the woman, produce an effort 

to procure relief: and thus arife the true labour-pains, 

which at firft are flight and of fhort duration, a con- 
fiderable remifiion intervening: the periods of recur¬ 

rence foon become more frequent; the pains acquire 

an increafed force, producing more and more change 

on the os uteri; which, yielding to the impelling caufe, 

gradually opens and expands; till at length it becomes 
completely dilated, the membranes protruded and rup¬ 

tured, and the child, by the expulfive force of the ute¬ 

rus, afiifted by that of the diaphragm and abdominal 

mufcles, is thus pufhed along and delivered. 

The fymptoms of approaching labour are, Thi fub- 

fiding of the abdominal tumour: hence a difcharge of 

mucus from the vagina, fometimes tinged with blood; 

incontincncy, or fupprefiion of urine; tenefmus; pains 

of the belly, loins, and about the region of the pubes; 

reftlefnefs, hot and cold fits, &c. 

Spurious pains are to be carefully diftinguifhed from 

thofe of genuine labour. The former arife from the 

llretching of the uterus and its prefiure on the neigh¬ 

bouring parts, or from coftivenefs; and are to be di- 
ftinguifhed from the latter by the following fymptoms: 

They are moft troublefome towards the evening, in¬ 

creafe in the night, and abate through the day; they 

are more trifling and irregular than true uterine pains; 

the uterine orifice is not affe&ed; and there is no in¬ 

creafed flow of mucus from the parts. 

True pains begin about the region of the kidneys, 

ftrike forward towards the pubes, and down the thighs: 

they return at regular periods: there is a copious dif¬ 

charge of mucus from the vagina; the os uteri gradu¬ 

ally opens, and can be felt to dilate in time of a pain; 

While the membranous bag, in a tenfe Hate, forcibly 

pufhes againft the finger. 

The event of labours is fo precarious, that no cer¬ 
tain judgment can be formed from almoft any fymp¬ 

toms, till ‘ the labour itfelf be confiderably advanced. 

A prognofis in general is chiefly to be formed from the 

age, flate of health, and temperament of the patient; 
from the force, duration, and recurrence of the pains; 

and from their efFed on the uterine orifice; from the 

time of the rupture of the mefnbranes; from the gene¬ 

ral make and form of the woman, but, in particular, 

of that of the pelvis; from the bulk and pofitionof the 

child, &c. 
With regard to the method of delivery, and pofition 

.of the woman, this has been different at different ages, 
and in different countries: the chief thing, however, 

is to guard againft cold and fatigue, observing that 

the woman be placed in the moft favourable pofture 
for fupporting the back, for the a&ion of the abdo¬ 

minal mufcles, See. and moft convenient for the necef- 

fary afiiftants: till the labour is confiderably advanced, 

lbe may .be indulged in whatever pofture is moft agree- 

Chap. X 
able ; after which the bed or couch is the moft proper. Natural 

With regard to affiftance in natural parturition, the Labour‘ 

accoucheur for the moft part has little to do, till the 

membranes are ruptured, and the head in perinseo. In 

time of labour, the woman fhould be kept very cool, 

and every means of being overheated fhould be avoid¬ 
ed. She fhould be put to bed in proper time, placed 

on her fide or back, with her head and fhoulders a little 

raifed, a cloth tied to the bed-poft, or held by an af- 
fiftant, to fupport her hands in time of pain, and her 

feet refting againft a foot-board; her knees fhould be 

drawn up towards the belly, and a folded pillow put 

between them. All efforts to prefs or ftrain, except 

what nature excites, are improper, hurtful, and fhould 

be avoided: the membranes, if pofiible, ought not to 

be ruptured till they almoft protrude at the os exter¬ 

num: the perinaeum muft be lubricated when formed 

into a tumour, and carefully fupported while over- 

ftretched ; for this purpofe, a cloth fmoothly folded 

fhould be applied over the part, to enable the accou¬ 
cheur to have a firmer hold; This is an important part 

of his office; and muft be attended to with the ftridteft 

care. From the time this protrufion begins to form 

till the head of the child be completely delivered, the 

perinaeum muft be carefully preferved by the palm of 

the hand firmly applied againft it, which fhould be car¬ 

ried backwards in a diredtion towards the anus, and 

kept fo during every pain. Thus the miferable con- 

fequences will be prevented to which the negleft of 

this preffure expofes : for by. this fupport the over- 
ftretching of the perinaeum will be greatly leffened, the 

parts will dilate gently and gradually, the vertex will 
eafilyflip from under the pubes, and the fore-head will 

rife from under the perinaeum in a fafe, flow, and gentle 

manner. The perinaeum muft now be releafed, by cau- 

tioufly Aiding it over the face and chin of the child ; 

and this ought to be made further fure of, by palling 

a finger under it round and round. After the head has 

thus mechanically advanced through the pelvis and va¬ 

gina, a pain or two muft be waited for, when in like 
manner the body will follow; nothing more being ne- 

ceflary than to fupport the child while it is gradu¬ 

ally pufhed forwards by the expulfive force of the na¬ 

tural pains. 

When the child has cried, and the change in the 

circulation freely taken place, the funis umbilicali3 

muft be tied and divided, the infant muft be wrapped 

in a warm receiver, and given to the nurfe to be wafh- 

ed and dreffed. 
The parts of the woman muft now be gently wiped, 

a warm foft cloth muft be applied, and a proper time 

waited for the feparation of the placenta. 

This is alfo the work of nature, and feldom requires 

more force to bring it along than if it lay entirely 
loofe within the cavity of the uterus. Thus, in pulling, 

no greater force fhould be employed than is juft fuffi- 
cient to put the funis on the flretch : for if it is al¬ 

ready feparated, no violence is neceflary to extratt it; 

and if the adhefion is very firm, all violent efforts are 

improper, and often followed with moft dangerous con- 

fequences. Its advancing is known by the contrac¬ 

tion of the uterus, and drifting of the abdominal tu¬ 

mour, and by the lengthening of the cord. By the 
fpontaneous contradlion of the uterus, this feparation 

is effected; the expulfion will be flower or more expe¬ 
ditious, 
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Natural ditious, according to the ftate and condition of the wo- 
Labour. man> according to the number of children (he has born, 

and according to the duration or violence of the la¬ 
bour; it is ealier and fooner feparated in a firft birth, 

when the woman is in good health, and when the labour 

has been properly managed. In moft cafes, this repara¬ 

tion is accomplifhed within half an hour after the de¬ 

livery of the child. It adheres moft firmly after pre¬ 
mature births, when the woman has been fickly during 

pregnancy, where the labour has been tedious and dif¬ 
ficult, or when hafty attempts have been made to ex¬ 

tract it. A finger, or finger and thumb, guided by 

the funis, and introduced within the vagina, to bring 

down the edge, will remove any difficulty occafioned 

by the centre or bulky part palling the uterine or va¬ 

ginal orifice. 
When it becomes neceffary to employ force in ex¬ 

tracting the placenta, which is never requifite but in 

cafes of flooding, when the woman has been in bad 

health during pregnancy, when Ihe has fuffered much 

in time of labour, or when the fixing has been torn 

from it, (though the firft of thefe cafes is perhaps the 

only one wherein the practice is abfolutely proper), the 

method of doing it is as follows : In ordinary cafes, 

the woman (hould be laid on her back or fide; but 

when the belly is pendulous, or when the placenta is 

attached to the fundus uteri, (he mult be placed on her 

knees, which is the moft convenient pqfture. 
The acoucheur, though with a Certain degree of 

courage, yet with the utmoft poffible tendernefs, muft 

then pafs his hand well lubricated through the vagina 

into the uterus, and feel for the convex body of the 

after-birth ; if the chord be entire, this will direft 

him ; if not, he muft feel for the loofe membranes at 

the edge of the cake; and muft not be deceived by 
coagula of blood that lie in the way; if the uterus be 

conftri&ed in the middle like a fandglafs, a circum- 

ftance that fometimes, ‘though rarely, occurs, this muft 

be overcome by a gradual dilatation with one finger 

after another, till the whole hand in a conical manner 

- can fafely be pafied. He muft not content himfelf 

with feeling a part; he (hould be able to move his 

fingers round the whole body of the cake; the adhe- 

fion muft be feparated very gradually, in a dire&ion 

from the fides round and round. The placenta is diftin- 

guiffied from the uterus, as well by its foftnefs as by 

its convex puckered feel. This convexity increafes iu 
the fame proportion as the uterus contra&s; hence 

the middle part or centre of the placenta is firft de¬ 

tached; and if the edges are carefully feparated, by 

gently palling the fingers behind, the whqle body be¬ 

comes loofe and difengaged, which muft now be 

brought along with great caution, that no part be left 

behind, and that no injury be done to the woman in 

making the extra£fion. 
Though bad confequences fometimes follow from 

the retention of the placenta, yet it is much to be 

queftioned, if thefe are not lefs to be dreaded than the 

dangerous floodings, convulfions, deliquia, iuflamma.- 

tion of the uterus, fever, &c. that may be induced 

from the prepofterous pra&ice of palling the hand to 
make the extra&ion : and would it not in general be 

better to confine the pra&ice of introducing the hand, 

to cafes of uterine haemorrhages only? Where the ad- 

hefion is fo firm as to require force, or where its place 
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of attachment is out*'of the reach of the finger, by Difli ult 

which, for the moft part, the edge may be brought I-ahollr- 

down, is it not by far the fafeft and the moft rational 
practice univerfally to truft to nature ? Should the 

mouth or body of the uterus become conftri&ed be¬ 
fore the feparation is effected, no matter ; little is to 

be dreaded : it will afterwards kindly dilate ; and the 

feparation and expullion will fpontaneoully be accorn- 

plifhed with as much fafety as in other animals, where 

no force is ever ufed. Let every candid pra&itioner 

acknowledge, that for one inftance where the reten¬ 

tion of the placenta has been attended with dangerous 

confequences, a precipitate or forcible extraction has 
proved fatal to hundreds. 

After the delivery of child and placenta, the wo¬ 

man muft reft a few minutes ; her ftrength and fpirits 

maybe recruited byfome light nourilhing cordial; the 
wet cloths, &c. muft then be removed ; the bed muft 

be properly (hifted and adjufted; and a gentle com- 

preffion muft be made on the abdomen. 

During lying-in, the woman (hould avoid company 

and noife ; her drefs and bed-linens (hould be often 

changed; (he (hould avoid every means of being 

overheated ; and with regard to her diet, it (hould, 

for the firft week at leaft, be very light and of eafy di- 
geltion. 

. Chap. XI. Laborious or difficult labour. 

When the birth is protra&ed beyond the ordinary 

time, or when the child’s head, though naturally 

prefenting, cannot be brought forwards without af- 

fiftance, the labour is accounted difficult or laborious. 

Though the caufes of laborious births are various and 

complicated, they may in general be confidered as de¬ 
pending, 

I. On the mother. 

II. On the child* 

III. On the fecundines. 

I. The birth may be protrafted, or the labour-pains 
interrupted, by, 

(1.) Debility in the mother, arifing, 
a From difeafe, viz. 

1. Flooding. 

2. Epileptic fits. , 
3. Crampifh fpafms. 

4. Lownefs and faintiftinefs- 

5. Inflammatory diathefis. 

6. Colic. 

7. Naufeating ficknefs and vomiting. 

8. Heftic or coufumptive habit. 
b From pafiions of the mind. 

c From mifmanagement in time of labour. 

(2.) Local complaints in the parts, or their neigh¬ 
bourhood, viz. 

a In the bones, occafioning narrownefs and di- 
ftortion. 

b In the foft parts, viz. 

1. Drynefs and conftriftion of the vagina. 

2. Thicknefs and rigidity of the os tincae. 

3. Scirrhous or polypous tumours about thefe 

parts- . 

4. Accumulated faeces in the inteftines. 

5. Stone in the urethra. 

6. Prolapfus of the uterus, vagina, and rec¬ 
tum- 

7. Ob~ 

m 
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7. Obliquity of the uterus. 

abour. jj. Difficulties alfo arife on the part of the child, 

viz. 
t. From the bulk and edification of the head. 

2. The fituation in which the head prefents. 
3. Large broad fhoulders, or their tranfverfe de- 

fcent through the pelvis. 

III. The fecundines, viz. 
1. The rigidity of the membranes, and the con¬ 

trary. 
2. Too great a quantity of water. 
3. The funis umbilicalia too long, or too fhort. 

4. The prolapfus of the funis before the child's 

head: and, 
5. The attachment of the placenta towards the cer¬ 

vix or os uteri. 
The treatment of laborious births requires a very 

nice and careful attention to the condition of the pa¬ 

tient and other circutnflances, from whence only we 

can judge when affiftance becomes requifite, and how 
it may be applied to the beft advantage. That pain 

and mifery is the unavoidable and infeparable attendant 

of child-bearing, though dealt out in different pro¬ 

portions to different fubjc&s, the teftimony of all na¬ 

tions, and all ages, as well as daily experience, bear 

witnefs: nor is the eafieft labour altogether exempted 
from pain, even under the mofl favourable circnmftan- 

ces. The delivery, however, promifes to be fafe and 
eafy, when the woman is of proper age, in good 

health, the child prefenting right, and the pelvis well 
proportioned: but the force of the natural pains may 

be interrupted, and of confequence labour be retarded, 

from, 
I. Debility in the mother, arifing from 

a Difeafe. This may appear under various forms; 

as, 
iff, A flooding. Which is very alarming, even along 

with labour-pains: though lefs fo in this cafe than 
when at a diftance from full time ; becaufe as the la¬ 

bour-pains increafe, the haemorrhage very generally 

abates; or if not, breaking the membranes when the, 

aperture of the os uteri is fufficient to admit the hand, 

feldom fails to produce that effect. The woman in 
this cafe muft be kept cool. Opiates mull be admini- 

ilered; (lie muft be comforted with the bell aflhrances 
of a happy delivery ; and the natural pains muft be 
waited for. 

But if the hemorrhage proceeds from a feparation 
of the placenta, attached towards the cervix or orifi- 

cium uteri; in this unhappy cafe, the whole body of 

the cake may be completely fepamted before the aper¬ 

ture of the uterus be fufficient for allowing the head to 
pafs; and the deluge may be fo hidden and impetuous, 

that the woman will fink immediately under it. Break¬ 
ing the membranes, and making the'delivery, either 

by turning the child, or extracting with the forceps 
or crotchet, according to circumfiances, with as much 

expedition as is confident with the mother’s fafety, is 

the only expedient by which the threatening cata- 
ilrophe may be prevented. 

2oly, Epileptic fits may in like manner retard la¬ 

bour, and endanger the life of the mother. If the 

child is not thrown off by a few' fits, which is often 

the cafe, the delivery fhould be effected as foon as 
pcfiible. 
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3dly, Crampifh fpafms in the thighs, legs, rarely in Natural 

the belly, are very troubiefome. They depend on the ^abour- 

preffure of the head on the nerves as it paffes through 

the pelvis, and can only be removed by delivery, which, 

as thefe pains are feldom, if ever, attended with danger, 

13 not to be forced on this account. Breaking the mem¬ 

branes wiil fometimes remove them. 

4thly, Lownefs and faintifhnefs often occur, and 

frequently prove the caufe of protradled labour. 

No general rules with regard to the management of 

flow labour can be recommended. The mode of treat¬ 

ment, where fo many circumftances may occur, mull 

be fuited to the condition of the patient, as every 

particular cafe will in fome meafure require a different 

management. Much depends on the prudence and 

judgment of the attentive practitioner. For inftance, 

when the woman is nervous, lovv-fpirited, or weakly, 

from whatever caufe, in general her firength muft be 
fupported : (he muft not be put on labour too early : 

flie muft avoid heat, fatigue, and every means of ex- 

hauftiog her ftrength or fpirits. When fhe is reftlefs, 

or the pains trifling and unprofitable, opiates are par¬ 

ticularly indicated ; they remove fpnrious or grinding 

pains, recruit the fpirits, procure reft, and amufetime. 

Little elfe for the moft part is to be done. If the ute¬ 

rus once begins to dilate, though the dilatation goes 

on flowly, it is by much the beft and fafefl praftice to 

do nothing but regulate the management as above. 
The pains at laft will become ftrong and forcing; and 

the delivery, even where the patient has been very 

weakly, will often have a fafe and happy termination. 

In thefe tedious labours, if the ftrength of the woman 

be properly fupported, every thing, almofl is to be ex¬ 

pected from nature. Forcible means fhould be the laft 

refource. 

5thly, Inflammatory diathefis, in young fubje&s of 

ftrong rigid fibres and plethoric habits, muft be ob¬ 

viated by venefeftion, an open belly, and cooling re¬ 

gimen. 

6tlily. Colic.—Many women have fevere attacks 

of this difeafe immediately before the labour-pains 

come on ; the reafon of which is fufficiently obvious : 
the belly, which formerly rofe fo high, that the fun¬ 

dus of the womb preffed againft the pit of the ftomach, 
afterwards fubftding, by the child’s fluking to the 

lower part of the womb, and the oval of the head be¬ 

ing applied to the oval of the bafiu, the contents of lhe 

inteltines will be forced lower and lower, and the ftrait 

gut will be diftended. Hence colic-pains, irritation, 

and uneafinefs, a frequent delire to go to ftool, or fre¬ 

quent loofe ftools, generally enfue. The beft palliative 

remedy is to injeCt emollient glyfters repeatedly till the 

bowels be entirely emptied. Although fome degree 
of purging fhould attend the tenefmus, it will be ne- 

ceffary to wafh the ftrait gut, by the ufe of one or more 

glyfters. The irritating caufe being in this way re¬ 

moved, an opiate, if no inflammatory heat or fe¬ 

ver prevents, m3y be afterwards given with advan¬ 
tage. 

ythly, Naufeating ficknefs, with vomitings—'When 

thefe fymptoms occur, warm water or chamomile-tea 
muft be drunk freely. Sicknefs and vomiting happen 

in fome degree in the eafieft labours. Sometimes they 
proceed from a difordered ftate of the ftomach ; but 

in general are to. be accounted for from the well- 

known 
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Difficult known fympathy of the womb with the ftomach; 
Labour. an^ accompany the ftretching of the os uteri only. 

8thly, HedVic orconfumptive habit.—It is a melan¬ 

choly thing to attend a labouring woman in this ftate. 

The pains are weak and trifling; flie cannot force 

much down; and (he is feeble, and liable to faint when 

the pain goes off. But however apparently exhaufted, 

the progrefs of labour goes on, in moft cafes, much 

better than could be well expefted. The orifice of the 

womb gives little refiflance to the force of the pains, 

weak and trifling as they are ; the parts are foft and 

lax, and foon ftretch in fuch a manner, that, if there 

be no fault in the pelvis, the child readily obtains a 

paflage. 

Here little is to be done, but fupplying the patient, 

from time to time, with light noiirifhmcnt; with cor¬ 
dials that do not heat ; and keeping up a free circula¬ 

tion of cool air all around her : for this purpofe the 

curtains (hould be quite drawn afide, door3 and win¬ 

dows widely opened; and (he (hould be placed in a 

pofition with her head and bread well raifed, that an 

eafy refpiration may be promoted. Hedtic women un¬ 

der proper management rarely fink immediately after 

delivery; they generally furvive a week, or longer, tho’ 

they feldom outlive the month. 

b. Paflions of the mind. Any piece of news in 

which the patient, her family or relations, are inte- 

refted, (hould be carefully concealed, as well as every 

thing that tends in general to affedi the pnffions ; as 

labour may not only be interrupted from this caufe, 

but the moft dangerous fymptoms, as floodings, con- 

vulfions, deliquia, and fatal fyncope, may be induced. 

c. From mifmanagement in time of labour often a- 

rifes debility ; fo that the patient’s ftrengthis exhauft¬ 

ed, the pains at length entirely ceafe, and the head 

of the child remains locked in the pelvis, merely from 

want of force of pain to pufti it forwards. In all cafes 

where the labour has the appearance of being tedious, 

the woman’s patience muft, as much as poflible; be 

fupported. During the grinding pains, (he muft be 

„ kept cool and quiet; opiates may be exhibited topafs 

the time, till the forcing throes enfue, when (he will 

acquire refolution, the parts will dilate kindly, and the 

labour end happily ; whereas, if (he confiders herfelfin 
labour from the earlieft appearance of grinding pains, 

(he is frightened at the length of time, and her patience 

runs out. Slow lingering labours happen chiefly to el¬ 
derly women having a rigidity in the parts, to nervous 

fubjedls, and to fuch as have been weakly during preg¬ 

nancy. It is of great confequence, and the advice 

cannot be too much inculcated, to avoid exhaufting 

the'woman’s ftrength too much at firft. 

2. Local complaints in Vie parts, or their neighbour¬ 

hood. 
a. Narrownefs or diftortion of the bones of the pel¬ 

vis. Where there is any material defeft in this cavity, 

a fuperficial knowledge of the form and ftrudture of the 

parts will enable us to judge. If, from the figure of 

the woman’s body, there is reafon to fufpeft a faulty 

pelvis; if the (pine is twilled, the legs crooked, the 

breaft-bone raifed, or the cheft narrow; whether the 
pelvis be affedled or not, (he will require a particular 

management ; for the conllitution of fuch women is 

weak and feeble, and they cannot be much confined to 

bed on account of their breathing. We can never be 
Vol. VII. I 

I F E R Y, 
abfolutely certain of a diftortion of the pelvis, (except 

■when the diftortion is confined to the inferior aper¬ 

ture), till the uterine orifice is confiderably dilated. Af¬ 
ter this time, if the pains are ftrong and forcible, and 

the head of the child makes no advance, a narrow pel- 

vis or large head is to be fufpedled. The pelvis may 

be faulty at the brim, bottom, or in the cavity or ca¬ 

pacity. The firft of thefe, which moft frequently oc¬ 

curs, is the moft difficult to be difeovered. The fe* 

cond can be readily perceived by the touch: for we 

can feel the defedts in the (hape of the os facrum and 

coccyx, in the pofition of the ifehia, and in the bend¬ 

ing of the pubes ; and where the diftortion is fo ge¬ 

neral, that the whole cavity of the pelvis is affedled, 

the (hape of the woman’s body, the (low progrefs of 

the labour, and the ftate of the parts to the touch, will 
afford fufficient information. 

In the firft cafe, we can only know the diftortion by 

the fymptoms ; for we (hould not attempt to introduce 

the hand till the mouth of the womb be dilated : it is 

afterwards unneceflary ; for we know that the pelvis is 

too fmall, or the head too large, by its not advancing 

in proportion to the pains, and by feeling a (harp 

ridge like a fow’s back on, the top of the child’s head, 

which is occafioned by the bones rifing over each other 

in confequence of the preffure. 
How long nature, in fuch circumftances, can fup- 

port the conflidl, it is difficult to fay. It is fufficient 

to obferve, that when things are properly prepared for 

the advance of the child, when the firft ftage of the 

labour !b accomplilhed, but its progrefs is then fuf- 

pended, it is of little confequence to the midwife whe¬ 

ther the obftacle is to be referred to the child, or to the 

motherland a man-midwife ought to be immediate¬ 
ly called in. 

If the patient’s ftrength declines; if the head, front 

being locked in the bones of the pelvis, begins to 

fwell, and the parts of the woman to be affedled with 

tumefadlion and inflammation; nature, in this cafe, 

feems infufficient, aud it will be dangerous longer to 

delay the proper means of making the delivery j as 

mother, or child, or both, may fall a victim to our 

negledt. We muft not, however, allow ourfelves to 

be impofed on, either by the impatience of the di- 

flreffed mother, or by the clamours of the officious 

impertinents about her. In affording that afliftance 

we are able to give, we are only to be diredled by the 

fymptoms of the cafe : we muft remember that the 

gentled afliftance our handsor inftruments in laborious 

births can afford, is always attended with hazard and 

rifle; that if inftruments be applied too early, nature 

will be thus interrupted in her work, and the moft fatal 

confequeuces may enfue; and that if affiftanCe bedelayed 
toolong,themothermay die undelivered: we ought, how¬ 

ever, to be informed, that the former pra&ice of having 

too early recourfe to forcible means, where, in time, na¬ 

ture unaffifted might do her bufinefs, has proved by far 

more fatal than the latter. We ought therefore care¬ 

fully ta confider the general hiftory of the patient, and 

particular circumftances of the cafe, that we may hit 

the proper time of making the delivery; which, in thefe 

laborious labours, is exceedingly difficult to determine; 

yet is a matter of the utmoft importance, as there is 

always one, often two or more lives at (lake, and the 

accoucheur is accountable for the confequences of his 

28 I mif- 
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b. The fault may be in the foft parts: as, 

1. Drynefs and conftridfion of the vagina. Here 
all ftretching and fcooping is to be avoided. The na¬ 
tural moifture is to be fupplied by lubricating with po¬ 

matum or butter, or by throwing up inje&ions of 

warm oil; the parts are likewife to be relaxed by the 

application of warm ftupes, or by warm Hearns di- 
re&ed to them. 

2. Thicknefs and rigidity of the os tineas. This 
happens chiefly in women well advanced in life, where 
the parts open more flowly, and the labour generally 

proves more tedious. Here alfo little is to be done but 

waiting on with patience, comforting the woman as 
well as poffible, and giving an opiate from time to 

time. The parts may be relaxed with butter or po¬ 

matum, by throwing into the vagina injeAions of 
warm oil, or by the application of warm ltupes to the 

os externum. Every forcible attempt to open or 

flretch the uterus, as fome authors prefume to advife, 
is apt to induce inflammation and its confequences, and 

to interrupt the natural pains: it is therefore univerfal- 
ly the fafeft pra&ice to truft in every cafe to thefe ; 
tho’ tedious, or even violent, the labour for the moft 

art will end more happily, and the woman recover 
etter, than if force had been employed. 

3. Polypous tumours, &c.—There isfeldom occa- 
fion, in cafe of cicatrices in the vagina, to dilate with 
the fcalpel, to remove polypous tumors by excifion,or 

to cut upon and extradl a Hone from the urethra in 
time of labour. But, if circumftances are urgent, fuch 

expedients are fafe and practicable, and warranted by 
many precedents. 

4. Accumulated faeces in the inteftines, ought al¬ 

ways to be removed by repeated emollient glyIters, on 
the firft appearance of approaching labour. 

5. A ftone in the urethra, if it cannot be pufhed 

back, muft be cut upon and extracted, as already 
advifed. 

6. Prolapfus of the uterus may happen even at full 
time, in a pelvis too wide in all its dimenfions; for 

which, however, nothing can be done, but to fupport 

the uterus in time of a pain, that the firetching of the 
parts may be gradual. Prolapfi of the vagina and 

reCtum muft be reduced at the remiflion of the pain, 
and a return by gentle preffure muft be prevented. 

7. Obliquity of the uterus, though a favourite theo¬ 
ry of fome authors, never happens in fuch a degree as 

to influence delivery, except in the cafe of a pendulous 
abdomen, or where it depends on the make or diftor- 
tion of the pelvis. The firft of thefe, tho’ it may, by 

throwing the child’s head over the pubes, occafion 
perhaps fome little delay, will feldom prove any mate¬ 
rial obftacle to the progrefs of the labour. 

II. The protraClion of labour may depend on the 
child, and may arife from, 

1 ft, The bulk or ofiification of the head. 

There may be either a natural difproportion be¬ 
tween the head and body, or the fwelling may be oc- 

cafioned by a putrid ernphyfema in confequence of the 
child’s death, or the enlargement may proceed from a 
hydrocephalus. The firft of thefe cafes can only be 

difeovered by the flow progrefs of the labour, when 

the pains are ftrong and frequent, the foft parts fuffi- 

ciently dilated, the woman in good health, and no 
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other apparent caufe to account for the remora. The Difficult 

fecond is difeovered from the hiftory of the cafe, from Labour- 

the common fymptoms of a dead child, viz. the puffy 
emphyfematous feel of the prefenting part of the head, 

and from the reparation of the cuticle when touched. 

Laftly, the hydrocephalus is difeovered by the head 
falling down in the pelvis in a large bulky form, by 

the bones of the head being feparated at confiderable 
diftances, and by a fluctuation evident to the. touch. 

On the whole, however, it may here be obferved, that 

the moft probable or fufpicious fymptoms of the child’s 
death are often deceitful. 

From whatever caufe the head is enlarged, if the 
difficulty arifes from this caufe, and the force of the 

pains prove infufficient to pufh the head forwards, re- 
courfe muft be had to inftruments; and, if the bulk of 

the head is too large to pafs the diameter of the pelvis, 

the cranium muft be opened to diminifh its fize, and 
the brain evacuated previous to the extraction. 

2dly, The pofition of the head, which may be 

fqneezed into the pelvis in fuch a manner as not to ad¬ 
mit of that compreffion neceffary for its paffing. Such 

a caufe of difficulty, however, more feldom occurs 

than many authors have imagined. The rafh and pre- 

pofterous application of inftruments has, in fuch cafes, 

proved the bane of thoufands. Here though the la¬ 

bour will prove more painful and more tedious, yet 
Rature in general, unaffifted, will accomplifti her own 

work with more fafety to mother and child, than by 

the intrufion of officious hands. Turning here is 
always difficult, often dangerous. The fame obferva- 

tion will hold of inftruments, which fliould never be 

employed but when alarming fymptoms occur : the 

affertion perhaps is not more bold than true, that, in 
general, the moft difadvantageous pofition in which 

the head can offer is not fufficient, without fome other 

caufe concurring, either to prevent delivery, or to en¬ 

danger the life of mother or child fo much as would be 

done by the movement of the gentleft hands. Yet, in 

fome cafes, where the woman is weak and exhaufted, 
and the pains trifling; if the head of the child^be 

large, the bones firm, and the futures clofely connec¬ 

ted ; or if there by any degree of narrownefs in the 

pelvis, a difficult labour is to be expeded ; and the 

life of both mother and child will depend on a well- 

timed and fltilful application of the furgeon’s hands. 

The unfavourable pofition of the head may be re¬ 
ferred to two kinds, which include a confiderable va¬ 

riety. 1. When the fontanella, cr open of the head, 
prefents inftead of the vertex. 2. Face-cafes. 

If no other obftacle appears but the prefenting of 

the fontanella, the labour will, by proper management, 

generally end well; and much injury may be done by 
the intrufion of officious hands. 

Face-cafes are the moft difficult and laborious of all 
kinds of births; and our fuccefs in thefe will chiefly 

depend upon a prudent management, by carefully fup- 
porting the ftrengih of the woman. The varieties of 

face-cafes are known by the direftion of the chin; for 

the face may prefent, 1. With the chin to thc-pubes. 

2. To the facrum. 3. To either fide. The rule in 

all thefe cafes is to allow the labour to go on till the 
face be protruded as far down as poffible. It is often 

as difficult and hazardous to pufh back the child, and 

to bring down the crown or vertex, as to turn the 

child,. 
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Difficult child, and deliver it by the feet. Sometimes a ikilful 

■Labour* artift may fticceed in his attempt to alter the pofition, 

when he has the management of the delivery from the 
beginning; or, in thofe cafes where the face is conli- 

derably advanced in the pelvis, may be able to give 

affiftance by palling a finger or two in the child’s 
moufh, and pulling down the jaw ; which leffens the 

bulk of the head ; or, by prefiing on the chin, to 
bring it under the arch of the pubes ; when the crown 

getting into the hollow of the os facrum, the head will 

afterwards pafs eafily. 

3dly, The breadth of the fhoulders, or their tranf- 

verfe defcent through the pelvis, rarely proves the 
caufe of protra&ed labour. The head is always pret¬ 

ty far advanced before any obfttu&ion can arife from 

this caufe ; and if the head has already pafTed, in a 
pain or two the fhoulders will follow. The famerea- 

foning will alfo apply with regard to the aperture of 

the uterus itfelf: if the head pafles freely, in like 

manner will the fhoulders; the os uteri rarely, if ever, 

is capable of contrafting upon the neck of the child, 

and thus preventing the advance of the fhoulders; and, 

fhould this prove the cafe, what can we do but wait 
with patience? After the delivery of the head, if the 

woman falls into deliquia, or if, after feveral pains, 

the fhoulders do not follow, and the child’s life be in 

danger from delay, we fhould naturally be induced to 

help it forward in the gentleft manner we are able, by 

palling a finger on each fide as far as the axilla, and 

thus gradually pulling along. 
III. Lattly, From the fecundines, difficulty and dan¬ 

ger fometimes arife. 
x ft, The rigidity of the membranes, and the con¬ 

trary. From the firft of thefe caufes, the birth is 

fometimes rendered tedious ; but as the fame effect is 

much oftener produced by the oppofite caufe, and the 

confequences of the latter are more troublefome and 
dangerous than the former, we fhould always be ex¬ 

ceedingly cautious of having recourfe to the conimon 

expedient of breaking the membranes, which ought 

never to be done, till we be certain the difficulty de¬ 
pends upon this caufe; and, even then, the head of 

the child fhould be well advanced, and the membranes 

protruded almoft as far as the os externum. Many in- 
conveniencies arife from a premature evacuation of the 

waters; for thus the parts become dry and rigid, a 

conftriction of the os uteri for a time enfues, the pains 

often either remit or become lefs ftrong and forcing, 
though not lefs painful and fatiguing; the dilatation 

goes on fo flow, and the labour becomes fo fevere, 

that the woman’s ftrength and fpirits, by the unpro¬ 

fitable labour, are quite overcome and exhautted $ fo 
that the head remains confined in the paflage, merely 

from want of force of pain to pufh it forwards. The 

woman in the beginning of labour fhould therefore be 

treated with the utmoft delicacy and gentlenefs. The 
work of nature is too often fpoiled by officious hands. 

She fhould be fddom touched while the membranes are 

whole, leil they fhould be ruptured ; and, even when 
touching is neceffary, this fhould only be done when 

the pains begin tq remit, and the tenfe membranous 

bag to relax. 

2dly, Too great a quantity of water may prevent 
the uterus from contrafting, and thus weaken the force 

of the pains. Though this may, however, occafion a 
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delay, it will never be attended with more dangerous 

confequences; and the fame advice already given will 

hold equally good in this cafe, that the membranes” 
fhould never be broken till the foft parts be complete¬ 

ly dilated; and we are allured that the difficulty or de¬ 
lay proceeds only from this caufe. 

3dly, The funis umbilical is too long. The funis 

may be faulty from its too great length, or the con¬ 
trary; thus the extraordinary length, by forming cir¬ 

cumvolutions round the child’s neck or body, fome¬ 

times proves the caufe of protrafting the labour. But 
as this can only happen when the chord is of an un¬ 

common length, there h generally enough left to ad¬ 

mit of the exit of the child with fafety ; and it is time 
enough, in general, after the child is born, to flip the 

noofe over the fhoulders or head : there is feldorn oc¬ 

cafion to divide the chord in the birth, a practice th3t 
may be attended with trouble and hazard. 

The praflice of introducing a finger in ano, toprofi 
back the coccyx, or to prevent the head, when it ad¬ 

vances, from being retraced by circumvolutions of the 

chord, is now entirely laid afide ; an expedient that 

can anfwer no end, but that of fretting and bruifing 

the parts of the mother, and injuring thofe of the 

child. 
Funis too fhort. The funis is fometimes thick and 

knotty, or preternatural!y thickened by difeafe. In 

this cafe, part of the placenta may be feparated as the 
child advances through the pelvis, and thus a flooding 

will enfue ; or the funis may be aftually ruptured 

and occafion the death of the child, if the birth does 

not quickly follow. Such cafes, however, rarely 

happen. 
An inconvenience, at lead fully as bad as the for¬ 

mer, may arife from the too great length of the fu¬ 

nis, though it may depend on other circumftances.: 

viz. 
4thly, The prolapfus of the funis before the head. 

In this cafe, the funis, if polfible, fhould be pufhed 

up above the prefentitig part; for, if the labour pains 
are flow, aud the chord becomes cold-, or the pulfation 

in it begins to grow languid, the circulation will thus 
be interrupted, and the life of the child deflroyed. If 

the head is far advanced in the pelvis., and the child’s 

life in danger, the delivery may be performed with the 

forceps. But to pufh up the head, and turn the child 

with a view to preferve its life, as many authors re¬ 

commend, is a pradtice by no means advifeable: we 

fhobld feldorn, in this pofition, be enabled to fave the 
child ; and turning under fuch circumftances can never 

be done, but at the immediate hazard of Iofing the 

mother. 
jthly, Placenta attached towards the cervix or os 

uteri. This cafe is truly melancholy ; for, if the de¬ 
livery is not fpeedily accomplifhed, the efFulion from 

the uterine veflels will be fo copious and profufe, 

that the unfortunate woman mult, in a very fhort time, 
perifh. On this occafion the delivery mult be con¬ 

ducted in the befl manner the judgment and /kill of 

the operator can i^iredt, and wiih as much expedition 

as the fafety of the mother will admit. 
Thus, in moft laborious cafes, provided the wo¬ 

man’s ftrength be fupported, the management proper¬ 
ly regulated, the natural moifture of the parts when 

deficient fupplied, manual affiftance very feldorn be- 
28 I 2 comes 
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Difficult comes requifite: but as cafes do occur, wherein na- 
.Labour. turgT w;tfo a]] advantages, will fail, and the common 

methods of relief prove uufuccefsful, recourfe mutt be 
had to more powerful means, while the woman is able 
to fuport the conflict. In all fuch cafes, the condition 
of the patient, the ftruflure and ftate of the parts, and 
pofition of the presenting part of the child, mutt very 
carefully be confidered. 

Method of Delivery by Injlruments. 

When the powers of nature are inefficient to expel 
the child, extraordinary affiftance mutt be had re- 
conrfe to. In laborious births, this is chiefly ot two 
kinds. 

I. The head is either extra&ed as it prefents: or, 

II. Its diameter is diminifhed previous to the ex¬ 
traction. 

The head may be detained from advancing thro* the 

pelvis by all the caufes formerly enumerated. Thefe 

are chiefly included in four general ones, 

1. Weaknefs in the mother. 

2. Narrownefs of the pelvis. 
3. The bulk of the head of the child: or, 

4. Its difadvantageoiis pofition. 
Whatever is the caufe, when the natural pains begin 

to remit, and the parts of the woman begin to fwell 5 

when, her ftrength declines, her pulfe grows feeble, and 

there is no profped of advantage to be gained by 
delay; meafures mutt be taken for affifting the deli¬ 

very, otherwife both mother and child may perilh 

from negleCt. 
As inftrument8 are never to be employed but in 

the moft urgent and neceffitous cafes, and exprefsly 
with a view to preferve the life of mother or child, or 

both ; thofe of a fafe and harmlefs kind ffiould always 

be made trial ofi in preference to thofe of a deftruc- 

tive nature. 

Ufe of the Forceps. 

The forceps, is an inftrument intended to lay hold 

of the head of the child in laborious births, and to ex¬ 
tract it as it prefents. This inftrument, as now im¬ 

proved, in the hands of a prudent and cautious opera¬ 

tor, may be employed without doing the lead injury 
either to mother or child. 

In every obftetrical cafe, wherein manual affiftance 
becomes neceffary, the contents of reftum and bladder 
ffiould, if poffible, be previoufly emptied. 

The membranes alfo ffiould be broken, the foft parts 

completely dilated, and the head of the child as far 

as poffible advanced, previous to the ufe of any inftru¬ 
ment. 

The form and ftruCture of the parts of the woman, 

the fituation and progrefs of the prefenting part of the 

child, mutt at this time be carefully confidered. The 
concavity of the facrum, for intlance, will determine 

the progrefs of the labour. The touch of the vertex, 
fontanella, lambdoidal, or fagittal future, the fore or 

back part of the ear, or fome part of the face, will a£- 
certain the true prefentation of the child. 

The lower the head is advanced in the pelvis, our 

fuccefs with the forceps i3 the more to be depended 

on. For when it has proceeded as far as the iuferior 
aperture, by means of this inftrument, it may be readi¬ 

ly relieved: but when the head of the child i^s co»- 
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fined at the brim, both the application of inftruments. Difficult 
and the extraction by rhis means, are exceedingly dif- Labour, 

ficult and dangerous. 

The head may be fo firmly wedged in the pelvis, 

that the forceps can neither be introduced nor fixed 
without bruiting or tearing the parts of the woman : 

wherever, therefore, infurmountable difficulties occur, 

either in applying or extracting with the forceps, the 

life of the mother mutt not be endangered by fruit- 

lefs efforts ; the head of the child muft immediately be 

opened, and the delivery accompliffied without further , 
delay. 

In laborious births, the proper forceps cafes may be 

reduced to two, which include, however, a conlider- 
able variety. Thefe are, 

I. The fmootli part of the cranium, 

II. The face, prefenting. 

The head may prefent, 

I ft, Naturally, when low advanced in the pelvis, 

with the vertex to the pubes, and the forehead or face 
in the hollow of the facrum. Or, 

2dly, When higher in the pelvis, the vertex may 

prefent with the face laterally, the ears to the pubes 

and facrum. Or, 

3dly, The fontanel may prefent with the face to the 

pubes, and vertex to the facrum ; or with the vertex 
to the pubes, and face to the facrum. 

1. When the head prefents naturally. The woman 

in this cafe muft be placed on her back a-crofs the 
bed, properly fupported ; the accoucheur, feated be¬ 

fore or in a kneeling pofture, after gradually lubri¬ 

cating the periuseum and vagina, muft proceed gently 
to ftretch the parts, by paffing the hand in a conical 

manner through the os externum vaginae, puffiing it 

forwards by the fide of the child’s head, till it ad¬ 

vances as far as an ear, if poffible ; along this hand 

he is to guide a blade of the forceps, which with the 

other hand he introduces in the direction of the line 

of the pelvis, holding the handle backwards towards 

the perinaeum, and keeping the clam clofely applied to 
the child’s head. This muft be infinuated very gradually 

by a kind of wriggling motion, puffiing it on till the 

blade is applied along the fide of the head over the 

ear : he muft then gently withdraw the firft hand from 

the pelvis, with which he muft fecure the handle of 

the blade of the forceps already introduced, till the 

other blade be paffed along the other hand, in the 
fame flow cautious manner : the handles muft then be 

brought oppofite to each other, carefully locked, and*, 

left they flip in extracting, properly fecured by tying 

a fillet or garter round them ; but this muft be loofed 
during the remiffion of pulling, to prevent the brain 

from being injured by the preffure. The extra&ion 

muft be made by very flow and gentle degrees, and 

with one hand only, while the other is employed 

to guard the perinasum: the motion in pulling, ffiould 

be from blade to blade; the accoucheur muft reft 
from time to time, and, if the pains are not gone, 

ffiould always in his efforts only co-operate with thofe 
of nature. The child and mother will fwffer lefs by 

going on in this gradual manner than by precipi¬ 

tating the birth, which can never be done but at the 

rifle of deftroying both. If, in making the extraction, 
the forceps flip, they muft be cautionfly withdrawn 

blade by blade, and again introduced in the fame 
manner. 
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Difficult manner. When the tumour of the perinaeum forms, 
Labour. anj t{ie vertex begins to protrude at the os externum, 

the accoucheur mint rife from his feat, raife the 

handle gently upwards, and, by a half-round turn, 

bring the hind-head from under the fymphylis or arch 

of the pubes; remembering carefully to guard the pe- 

rinseum from laceration and its confequences, to which 

it is now fo greatly expofed. 
In attempting the introdu&iou of either blade, if 

it meets with any interruption, it mult be as often 
withdrawn, and pufhed up again in a proper dire&ion, 

till every difficulty be furmounted; and if, from the 

fmallnefs or conftridtion of the parts, the introdudlion 

of the fecond blade fhall feem impracticable, the for¬ 

mer one muft be withdrawn, and the latter muft be firft 
introduced. 

2. The vertex may prefent with the face laterally 

in the pelvis. It is always difficult to apply the for¬ 

ceps till the bulky part of the head has paffed the 

brim; and here it is not only difficult to the operator, 

but extremely hazardous to the patient, to introduce 

this inftrument till the ear of the child has got under 

the pubes. When the ears thus prefent to pubes and 

facrum, the woman fhould be placed on her fide or 

knees; the molt difficult blade of the forceps fhould 

be firft applied, which is the one under the pubes ; 

when both are paffed, and properly fecured, the pa¬ 

tient fhould again be turned to her back, before the 

operator attempts to extraCl, and the head in this 

cafe (as the quarter-turn can feldom be made with 

fafety) fhould be delivered in the manner wherein it 

prefents ; becanfe, when confined any time in the 

paffage, its figure is altered by the overlapping of the 

bones, in fuch a manner that it paffes along, in gene¬ 

ral, with far lefs difficulty than to attempt to pufh up 

and make the mechanical turns; a work often alto¬ 
gether impra&icable, by which contufion or lacera¬ 

tion of the parts of the woman, and the moil fatal 
confequences, may be occafioned. The handles of the 

forceps muft here particularly be well preffed back¬ 

wards towards the perinaeum, that the clams may 

humour the curvature and intrufion of the facrum, 

and accommodate themfelves tothe form of the child’s 
head. 

This is a cafe wherein the forceps often fail; if fo, 

they will fometimes fucceed by varying the mode of 

application, and fixing them over the forehead and 

occiput; if this method fails alfo, the fize of the head 

muft be diminifhed, and the extradlion made with the 

blunt hook or crotchet. 

3. The fontanella may prefent with the face to the 
pubes. This is the molt common of the fontanel 

cafes; though fometimes the face is lateral in the pel¬ 

vis, fometimes diagonal, and fometimes it is turned to 

the facrum. The true pofition is afcertained by the 
direction of the fontanel, and that of the ear. Here, 

as in other laborious births, nature fhould be intruded 

as long as we dare. The head does not always de- 

fcend mechanically through the capacity of the pel¬ 

vis, as fome practitioners have fuppofed;, nor will 

the deviation from its ordinary mode of defcent al¬ 

ways of itfelf influence the. delivery, at lead very 

rarely in fuch a manner as to require extraordinary 

affiftance. In whatever manner -the head prefents, 

when it is lituated high in the pelvis, the delivery 

cannot be effected without difficulty and hazard : in 

fuch circumftances, the application of the forceps 

will frequently baffle the utmoft efforts of the ac¬ 

coucheur, and the confequences of fuch attempts may 

prove fatal to mother and child. 

When extreme weaknefs in the mother, floodings, 
coiivulfions, or other urgent fymptoms, render it ne- 

ceffary to force the delivery, whether the face be to 

pubes or facrnm, the forceps may be applied along 

the ears, in the fame manner as direfted in a natural 

labour ; and the head, for the reafons alrea'dy given, 

fhould be brought along in the manner it prefents ; 

the extraction fhould be made with great deliberation, 

that the parts of the woman may have time to ftretch; 

the perinaeum muft be carefully fupported ; the forceps 

muft be gently releafed, when the head is delivered; 

and the reft of the delivery condu&ed as in a natural 

labour. 

In this cafe, when fituated high in the pelvis, the 

fontanel prefenting, and the face either to pubes or 

facrum, the long axis of the head interfedts the fhort 

diameter of the pelvis, and very often, though the 

forceps be applied, and a firm hold of the head be 

obtained, it is not poffible to bring it along with all 

the force we dare exert. If this method therefore 
fails, the common forceps fhould be cautioufly with¬ 

drawn, and the long ones applied, if poffible, over 

the fore-head and occiput, when, the fize of the head, 

by the compreffion it fuffers in paffing along, being 

perhaps fomewhat diminifhed, the extraction will be 

fuccefsfully performed. This method alfo failing, 

previous to the operation of embryotomy. Dr Leak’s 

forceps, with the third blade, may be had recourfe to. 

But of this little can be faid with confidence, till the 

inftrument has been more generally employed.. From 
the difficulty of fucceeding in the application of the 

common forceps, it may, a priori, be concluded, that 

the introduction of a third blade, even in the hands 

of an expert pradtitioner, however ingenious the in¬ 

vention, is an expedient not eafily to be put in prac¬ 

tice. Neither is Roonhuyfe’s lever, or a blade of the 

forceps paffed up between the pubes and fore-head or 
hind-head of the child, in order to procure the de¬ 

livery of the head, to be recommended in fuch cafes : 

however fome have boafted of its fuccefs, it is an in¬ 

ftrument that may do much mifehief; and few prac¬ 

titioners can ufe it with fafety. 

II. Face prefenting.—Of laborious births, face-cafes, 

as we have already obferved, are the moft difficult 
and the moft dangerous. From its length, roughnefs, 

and inequality, the face muft occafion greater pain; 

and from the folidity of the bones, it muft yield to 

the propelling force with much more difficulty, than 

the fmooth moveable body of the cranium. Face- 

cafes are the moft troublelome that occur in the prac¬ 

tice of midwifery, and in which the moft expert 

pradtitioners may be. foiled in their attempts; and 
thefe attempts, if too early exerted, will be followed 

in many inftances with fatal confequences. What¬ 

ever way the face prefents, it lhould be allowed to 

advance as low as poffible in the pelvis; by which 

means, the accefs will be more eafy, and the pofition,. 

for the application of iuftruments, more favourable.. 

In this aukward fituation, much mifehief may be 

done by raffinefs; whereas, if time be allowed, and 
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Difficult the patient be properly fupported, the delivery will 
labour, generally end well. 

The face may prefent with, 

1. The chin to the pubes. 
2. to the facrum. 
3. laterally. 

From the difficulty of applying inftruments in thefe 

cafes, fome authors recommend, as an univerfal prac¬ 

tice, to turn the child, and deliver by the feet. But 

this in general is a dangerous practice, and f.ldom or 
never advifeable, except when the membranes remain 

entire, till the os uteri is completely dilated, and the 

head continues loofe above the brim of the pelvis : 

and even then the propriety of the practice is doubt¬ 
ful ; bccaufe, if the head is fmall, or the pelvis be 

well proportioned, the face will defcend without much 

difficulty ; and if otherwife, befides the rifle in at¬ 
tempting to turn, the child may be loft from the pref- 

■fure of the chord, or the difficulty of extrading the 
head after the delivery of the body. 

When affiftance becomes neceffary, the beft prac¬ 

tice in face-cafes is the follow ing: Having placed the 

patient in a convenient pofture, let the accoucheur in 

the gentleft manner pafs his hand within the pelvis; 
arid, during the remiffion of pain only, endeavour to 

x aife the head of the child, fo that he may pulh up 

the fhoulders entirely above the brim of the pelvis, and 
thus change the pofition of the face : by this means, if 

fuccefsful, he will be able to reduce the firft of thefe 

cafes, fo as to make the fontanel prefent with the face 

to the pubes; he will reduce the fecond fo as to bring 
down the vertex, with the face to the facrum ; and the 
third, he will reduce to a vertex cafe, with the face 

lateral. The delivery may be afterwards trufted to 

nature; which failing, there is eafier accefs for the ap¬ 

plication of inftruments to make the extradion, as al¬ 

ready direded. The fuccefs, however, of the ac¬ 
coucheur, in altering the pofition of the head, by puffi- 

ing it up, will entirely depend on the time be is call¬ 

ed ; for, ihould the head be firmly wedged in the pel¬ 

vis, no force he dares employ will be fufficient to alter 
■the pofture. 

If therefore every attempt to reduce the face, and 

make the vertex or fontanel prefent, (hall prove unfuc- 
.cefsful, and fymptoms are urgent, the forceps mull be 

applied over the ears of the child, and the extradion 

performed in the beft manner the operator is ab,le. 
And, failing thefe, immediate recourfe muftbe had to 
the crotchet. 

X. In the firft cafe, previous to the Introdudioa of 
the forceps, the chin, if poffible, fliould be advanced 
below the pubes. 

2. In the fecond, the chin Ihould be advanced to 
the inferior part of the facrum. And, 

3. In the third, the chin Ihould be as low as the 

under-part of the tuber ifehii: and although in gene¬ 
ral the head is to be extraded as it prefents, if the 

operator meets with confiderable reliftance, it muftbe 
gently pulhed up and turned with the chin, either la¬ 

terally, below the pubes, or into the hollow of the 

facrum, according to the particular circumftances of 

,ti e cafe, and in a diredion beft ag^omaiodated to ths 

form and diameter of the p/slvis. 
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Ufe of the Scifars, Crotchet, and Blunt Hook. Labour. 

When the head of the child, from its fize, unfa- 

vourable pofition, or from a fault in the pelvis, cannot 
be protruded by the force of natural pains, nor extrac¬ 

ted by the forceps, recourfe mull be had to more vio¬ 
lent means, and the life of the child mull be deftroyed 

in order to preferve that of the mother. This opera¬ 
tion was by the ancients called embryotomy. 

When the head, from its extraordinary bulk, is de¬ 

tained at the brim of the pelvis ; on evacuating the 

contents, the bones qf the cranium immediately col- 
lapfe, and the head is afterwards propelled by the force 

of the labour-pains ; failing which only, the extrac¬ 
tion mull be made with the blunt-hook or crotchet. 

The unfavourable pofition of the head is of itfelf a 

caufe infufficient to juftify the ufe of deftrudive inftru¬ 
ments, which ought never to be employed but in ex¬ 

treme cafes, after every milder method has failed. From 

the difficult accefs to the cranium in order to make a 

perforation and evacuate the brain, a face-cafe makes 
a very troublefome and dangerous crotchet one. Very 

luckily, in narrow pelvifes, the face rarely prefents, and 

very feldom advances far in that diredion ; at other 

times, the pofition may be fo altered, that the crown, 

the back of the ear, or fome other part of the cranium, 

can be reached; otherwife the crotchet rouft be fixed 

in the mouth, orbit of the eye, &c. and the head 

brought along in that diredion, till the feiffars can be 

employed to open the Ikull. 
But the grand caufe of difficult labour is, the nar- 

rownefs or diftortion of the pelvis. For when, at the 

brim, inftead of four inches and a quarter from pubes 

to facrum, it meafures no more than one and a half, 
one and three-fourths, two, or two inches and one- 

fourth, the ufe of inftruments becomes abfolutely re- 

quifite, and very frequently iu thofe of two inches and 

one-half, and three inches; or when the diameters 

through the capacity, or at the inferior aperture, are 
retrenched in the fame proportion, difficulties will in 

like manner arife, and the delivery, except the labour 

be premature, or the child of a fmall fize, cannot be 

accomplilhed without the affiftance of deftrudive in¬ 

ftruments. 
We judge of the form and fize of the pelvis by the 

external make and form of the woman ; by the pro- 

grefs of the labour; by the touch. When the fault is 
at the inferior aperture, the touch is pretty deeifive; 

e.g. if a bump is felt in the os facrum inllead of a con¬ 

cavity ; if the coccyx is angulated ; if ilie fymphyfis 
pubis projeds inwards in form of ail acute angle ; if 
the tuberofities of the ifehia approach too near each 

ocher; or the one tuber be higher than the other; fucli 

appearances are infallible marks of a diftorted pelvis. 

But when the narrownefs is confined to the brim, this 

is only to be difeovered by the introdudion of the hand 
within the pelvis: the projedion of the lumbar ver¬ 

tebrae over the facrum, is a fpecies of narrow pelvis, 

that moft frequently occurs in pradice. In this cafe, 
the child’s head, by the prelfure it fuftains between 

pubes and facrum, is moulded into a conical or fugar- 

loaf form, the parietal bones are fqueezed together, 
over-lapping one another, and will be felt to the touch 

when the labour is advanced, like an acute ridge, fome- 

thing iu the form of a fow’s back. 
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Difficult Inftead of the complicated inftrumental apparatus 

*'abour- invented by the ancients, fuch as fcrews, hooks. See, 

for fixing in, laying hold of, and extra&ing the head, 

as it prefented, an operation in many cafes difficult and 
dangerous, when the head-was bulky or the pelvis nar¬ 

row, as the woman frequently loft her life in the at¬ 

tempt ; the pradtice of diminifhing the fize of the head, 

by opening the cranium and evacuating the brain, pre¬ 

vious to the extraction, is a modern improvement, and 

an important one : the inftruments for this purpofe 

confift Amply of a pair of long feiflars, a fharp curved 

crotchet, and a blunt hook: thefe are preferable to 

every other, whether of ancient or modern conftruc- 

tion. 
When the accoucheur is under the difagreeable ne- 

ceflity of deftroying the child to preferve the mother, 

the muft be laid in the fame pofition as already advi- 

fed for the application of the forceps; and the fame 
rules, recommended for the one operation, will in ge¬ 

neral apply to the other. 

Thus, in the narroweft pelvis that occurs, previous 

to opening the cranium, the foft parts fhould be com¬ 

pletely dilated, and the head of the child fhould be fixed 

fteadily in the pelvis and advanced as far as poffible; 

for while the head is high and loofe above the brim, 

the application of inftruments is very difficult as well 

as hazardous. 
The long fetflars muft be cautioufly introduced into 

the vagina, direfted by the hand of the accoucheur ; 
the points muft be carefully guarded, till they prefs 

againft the cranium of the child, which they muft be 

made to perforate with a boring kind of motion, till 

they are pufhed on as far as the refts; they muft then 

be opened fully, carefully re-(hut,, half turned, and 

again widely opened, fo as to make a crucial hole in 

the fkull. They muft afterwards be pufhed beyond the 
refts, opened diagonally again and again, in fuch a 

manner as to tear and break to pieces the bones of the 

cranium; they muft then be fhut with great care, and 
withdrawn along the hand, in the fame cautious man¬ 

ner as they were introduced, left they fhould bruife or 

tear the uterus, vagina, or any other part of the wo¬ 

man. After a free opening in the cranium has thus 

been made, the brain muft be fcooped out with the 

fingers or blunt-hook, and the loofe fharp pieces of 

bone muft be carefully feparated and removed, that no 

part of the woman be tore while the bead is extradit¬ 

ing. The‘teguments of the fcalp fhould now be brought 

over the ragged bones of the cranium, and the woman 

fhould be allowed to reft an hour or two, according to 

her ftrength and other circumftances: the bones of the 

cranium will now collapfe; and if the woman has as 

much ftrength remaining, or the pelvis be not much 

diftorted, the head being thus diminifhed, will be pro¬ 

truded by the force of natural pains; otherwife it muft 

be extraaed, either by means of two fingers introdu¬ 

ced within the cavity of the cranium, by the blunt- 
hook introduced in the fame manner, guarding the 

point on the oppofite fide while making the extrac¬ 

tion; or, failing thefe, by the crotchet, which, though 

dangerous in. the hands of an ignorant rafh operator, 

may be employed by the prudent pradtitioner with as 
much fafety as the blunteft inftrument. 

The method of introdudf ion is the fame with a blade 

of the forceps. The chief thing to be attended to is; 
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to guard the point till it be applied againft the head, Difficult 

and firmly fixed in its hold, which fhould always be Labour* 

fomewhere on the outfide of the cranium ; provided a" 

firm hold is obtained, no matter where, behind the 

ears, about the os petrofum, orbits of the eyes, maxilla 

inferior, &c. according to the prefentatiou of the head. 

The woman being properly fecnred, and the handle of 

the inftrument covered with a cloth, the operator muft 

then pull, at firft gently, afterwards more forcibly, 

refting from time to time, and endeavouring to make 

the extrattion in the beft manner the circumftances of 

the cafe will admit of. If the pelvis be much diftort- 

e(j, fo that, by means of the utmoft ftrength the accou¬ 

cheur can exert, little purchafe is made, he may apply 

to the oppofite fide a blade of the forceps, which are 

now fo conftrudfed as to lock with the crotchet; let 

him then bring the handles together, fecure properly,, 

and thus endeavour to make the extradtion. Should 

thi3 expedient alfo fail, the blade of the forceps muft 

be withdrawn, the other blade of the crotchet muft be 

applied, the handles brought together and fecured, 
and the extradtion made, moving from blade to blade. 

Should the head prefent in fuch a manner, that, in 

attempting to extract it, the crotchet divides the ver¬ 

tebrae of the neck, and the head is thus fevered from 
the body, an accident that can only happen in the 

hands of an ignorant blundering pradtitioner; the head 

muft be puftied up above the brim of the pelvis, the- 
crotchet or blunt hook muft be fixed-under the axilla, 

the arms muft be brought down, and the body extrac¬ 

ted, by fixing the crotchet below the fcapula on the 

fternum, or among the ribs; the head muft afterwards 

be extra&ed in the manner already advifed: or fhould* 

the head in extra&iug be pulled from the body, as 

may happen when the child has been long dead, or 

when it is putrid, the delivery of the body muft be 

effc&ed by means of the crotchet as now dire&ed ; a 

method preferable to that of turning, as fome advife. 

If the head, inftead of yielding to the force of pull¬ 

ing, be at laft cut and broken in pieces, the operator 

muft endeavour to bring down an arm of the child, to 

fix the crotchet about the jaw or neck, pull at both 

holds, and thus attempt to make the e*tra£tion ; this 

alfo failing, he muft bring down the other arm, fix the 

crotchet in the thorax, and, in a word, muft tear the 

child in pieces, that the delivery may he accomplifhed 

by any means. 

In face-cafes, where it is impra&icable to alter the 

pofition, and when the pelvis is much diftorted, the 

double crotchet is fometimesrequifite; the handles muft 

be well fecured, kept well backwards towards the pe- 

rinteum, and the motion always from blade to blade. 

It veryTeldom, however, happens, that there is occa- 

fion for the double crotchet: by this means the head 
is flattened in pulling; whereas if one blade only can 

be employed, the head is lengthened, and, in pulling, 

can better accommodate itfelf to the fhape of the pel- 

vis as it paffes along. 

Chap. XII. Preternatural Labour. 

In whatever manner the child prefents when the' 

body is delivered before the head, the birth is account¬ 

ed preternatural. 
Preternatural labours may be referred to one of the- 

four following claffes. 
I. When- 
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1’reterna- 

Labour. 

MIDW 
I. When one or both feet, knees, or the breech, 

prefent. 
* II. When the child lies acrofs in a rounded or oval 

form, with the arm, ihoulder, fide, back, or belly, 
prefenting. 

III. When one or troth of the upper extremities 

prefent, the child lying in the form of a fheath, the 

feet towards the fundus uteri, the waters evacuated, 

and the uterus ftrongly contra&ed round the body of 
the child. 

IV. Laftly, Premature or flooding cafes, or others 

In which it may be neceffary to force the delivery, ei¬ 

ther previous to the rupture of the membranes, or 

quickly after it. 

The caufes of crofs labours moll commonly affigned 

by authors, are, The obliquity of the uterus circum¬ 

volutions of the funis umbilicalis round the child’s body; 

the (hortnefs of the funis, or attachment of the pla¬ 

centa towards the fundus uteri; fhocks affefting the 

mother when pregnant, &c. The pofition of the foetus 
may alfo be influenced by its own motion and ftir- 

riugs, by the particular form and bulk of its body, by 

the manner of ftretching of the uterus, by the quan¬ 

tity of liquor amnii, and by many other circumftances. 

The fymgtoms that indicate an unfavourable pofi¬ 
tion of the child, before it can be difcovered by the 

touch, are very uncertain and fallacious: a crofs birth 
may, however, be fufpe&ed, 

i ft, If the pains be more flack and trifling than or¬ 
dinary. 

idly, If the membranes be protruded in a long form 
like a gut, or the finger of a glove. 

3dly, If no part of the child can be difcovered when 
the uterine orifice is confiderably opened. 

4t-hly, If the prefenting part through the membranes 

be lmaller, feels lighter, and gives le'fs refiftance than 
the bulky ponderous head. 

$thly, Laftly, after the rupture of the membranes, 
if the meconium of the child be palled along with the 

waters, it is a fign that the breech prefents, or that the 
child is dead. 

Preternatural labours are difficult or hazardous, ac¬ 
cording to, 

1. The form of the pelvis, and general health and 
conftitution of the woman. 

2. The bulk of the child, and its manner of prefeht- 
ing. 

3. The time the waters have been evacuated, and 
the uterus contrafted round the body of the child. 

4. When complicated with plurality of children ; 
the prolapfusof the funis umbilicalis; the limbs of the 

child intangled with the chord ; profufe and violent 

floodings from the attachment of the placenta towards 
the cervix uteri, &c. 

Turning is often laborious, and always dangerous in 
proportion to the force ufed in fearching for and bring¬ 

ing down the feet; though, in general, the difficulty 
and hazard are not fo great, as in many cafes ftriftly 

called laborious, when the head prefents; the treat¬ 
ment of preternatural labours being better known, and 

for the moft part eafier put in praftice. 

Each clafs of the general divifion of crofs labours 

includes a variety of different cafes. By confidering 

a few of every clafs, a general idea of the whole will 
be formed. 
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CLASS I. P’ZT 
Case t. The fimplefl and eafieft cafe is the Agrip- Labour, 

pan pofture, when the child prefents with the feet. 

The foot is to be diftinguifhed from the hand, firft, 

by the weight and refiftance it gives to the touch; fe- 

condly, by the fhortnefs of the toes; thirdly, by the 
projecting heel. 

When the feet prefent in the paffage, the labour 

ffioyld be allowed to go on as if natural. If the child 

be of an ordinary fize, the woman in health, the parts 

well proportioned, in the way of affiftance nothing fur¬ 

ther feems neceffary but the application of a warm 
cloth round the body of the child, which muft be pro¬ 

perly fupported till it advances as far as the pains arc 

able to force it. If the fize be ordinary, or rather 

fmall, it will fometimes make the mechanical turns, 

and be entirely pufhed along by the force of the natu¬ 

ral pains; but it generally itop3 at the Ihoulders, after 

the breech protrudes without the os externum, where 

the refiftance is fo great, that the accoucheur’s affift¬ 
ance becomes requifite. 

In this cafe, the patient muft be placed on her back, 

properly fupported ; the hand of the accoucheur muft 

be cautioufty introduced; the parts of the woman muft 

be gently ftretched; the feet of the child muft be laid 

hold of, and brought as low in the vagina as poffible; 
a foft warm cloth muft be wrapped round them, and 

the extraction muft be performed in a flow, cautious 

manner, making large motions in a circular or lateral 

direction, retting from time to time, if the pains are 

gone; and if not, always waiting for the natural ef¬ 

forts. When advanced as far as the breech, the body, 

if not already in a proper di reft ion, muft be puttied 

up, and gently turned with the face towards the mo¬ 

ther’s back; and to make fure that the face turns with 

the body, or to prevent the chin, vertex, or fhoulders 

from catching on the pubes, or angle of the facrum, 

an extraordinary quarter-turn moremnft be made: this 
muft be reverfed 'previous to the extraction; and the 

difficulty arifing from the obftruftion of the fhoulders 

muft be removed in the foflowing manner. While the 

breaft and legs of the child are fupported over the palm 

and forearm of the one hand of the accoucheur, which he 

draws towards one fide, he muft introduce two fingers 

of the other hand at the oppofite fide into the vagina, 

over the back-part of the ihoulder, as far as the elbow, 

ande ndeavour in the moft gentle manner to bring down 
the arm, always remembering, in his movements, to 

humour the natural motions of the joint: he muft then 
fhift hands, when the other arm is to be relieved in 

the fame manner: both arms being brought down, the 

woman muft now reft a little, when a pain or two ge¬ 

nerally follows, and the head is alfo forced along. But 

fhould the woman be much exhaufted, and if the head 

does not quickly advance, the child may be loft from 

delay. The extraftion of the head in preternatural la¬ 

bours, is often the moft difficult and the moft danger¬ 

ous part of the delivery ; the caufe of refiftance, when 

it does not advance, is chiefly owing to its confinement 

between the angle of the facrum and pubes, when the 

bulky part of the head is detained at the brim; whe¬ 

ther the refiftance be here or towards the inferior aper¬ 
ture of the pelvis, if the head does not advance in a 

pain or two, the extraftion muft be made in this man* 
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Pretema- ner: While the right hand of the accoucheur fupports 

tm-al body of the child below, with two fingers prefifing 

'a our‘ on either fhoulder, the left hand and fingers muft in 
the fame manner be placed over the back of the neck, 

and pulling gently in the direction from pubes to fa- 

crum, he mull thus endeavour to bring it along: but, 
fhould the pelvis be narrow, or the child’s head of a 

large fize, or the face be laterally or anteriorly placed 
in the pelvis, or, what rarely happens, the os uteri 

contra&ed round the neck of the child ; in either of 
thefe cafes, the accoucheur will fometimes meet with 

the utmoft difficulty. When the above method there¬ 

fore fails, he muft introduce two fingers of the right- 

hand into the child’s mouth, while thofe of t?he left- 
hand are expanded over the fhoulders, as already direc¬ 

ted ; and in this way he muft endeavour to relieve it, 

pulling from pubes to facrum, alternately railing and 
deprefling the head till it advances low down, fo that 

the face defcends from the hollow of the facrum, when 

the accoucheur muft rife from his feat, and bring the 

hind-head from under the pubes with a half-round 
turn, imitating that of a natural labour. 

If the pofition be unfavourable, the face, if poflible, 
fhould be turned to the facrum, by pufhing up the 

head, or by pufhing back the chin: If the contrac¬ 

tion of the uterus is the caufe of refiftance, which 
rarely occurs, it muft be gently ftretched with the 

fingers. Or if the difficulty arifes from circumvolu¬ 
tions of the chord round the legs, thighs, body, or 

neck of the child, thefe muft be difengaged in the 

cafieft manner poflible; it is rarely neceflary to divide 

the funis on this account. 

Should every method fail in bringing down the 

head, the delivery muft be effefted by means of the 

forceps cautioufly palled over the ears, with the 

handles under the child’s body, in a diredtion down¬ 

wards towards the perinseum. If the pelvis be very 

narrow, or the head of a large fize, it muft be opened 

by pufhing the fciflars through the occipital bone, fo 

that the contents of the cranium may be evacuated, 

and the extraction made by means of the forceps, 

blunt-hook, or crotchet. But if the head, by the 

efforts to extract it, be a&ually fevered from the body, 

and left behind in the uterus, an accident which fome¬ 
times occurs, it muft be delivered by inclofing it in 

the forceps, while fecured from rolling by prefling 

externally on the abdomen. If the forceps cannot 

be applied, the cranium muft be opened, the texture 

of the brain deftroyed, and the extradion performed 

by the fingers of the accoucheur, by the blunt-hook, 

or by the crotchet. If the under-jaw remains, the 

head may be effedually fecured till locked in the for¬ 

ceps, or till its bulk be diminifhed, by introducing 

a finger into the mouth, thrufting it through the jaw 

under the chin, drawing it down, and palling a liga¬ 

ture through the perforation. 

In cafes where the child has been long dead, 

fhould the belly or thorax be difteuded with air or 

water, and prove the caufe of obftru&ion, the con¬ 

tents muft be evacuated by opening with the fciflars, 

or tearing with the crotchet; and in general., where 

difficulties occur, the delivery muft be accomplished 

in that manner the circumftances of the cafe will beft 

admit of. 

Cafe 2, When inftead cf two, one foot only falls 
Vol. VII. . 2 
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into the vagina, the other is lomctimes detained by Pietema- 

catching on the pubes, and, if eafily come at, fhould 

be brought down, always remembering to humour—-^-— 
the natural motion of the joint ; but, fhould the leg 

be folded up along the child’s body, the attempt is 

fometimes both difficult and dangerous, and ought 

not to be perfifted in, as the breeea will either be 

forced down by the affiftance of natural pains, or by 
gently pulling by one leg only. 

Cafe 3. When one or both knees prefent, the deli¬ 
very muft be conducted in the fame manner with that 
of the feet. 

Cafe 4. When the feet offer along with the breech, 

this laft muft be pufhed up, while the former are fe¬ 

cured and brought down, till it be reduced to a foot¬ 
ling cafe, and otherwife managed as above. 

Cafe j. The breech may prefent with the fore-parts 
to the mother, 

1/?, Anteriorly. 
idly, Laterally. Or, 

3dly, Pofteriorly. 

Sometimes the breech may be difeovered, previous 
to the rupture of the membranes; but afterwards with 

more certainty, by the meconium of the child paffed 
with the waters, and by the touch. 

In whatever manner the breech prefents, the deli¬ 
very (hould be fubmitted to nature, till the child be 

advanced as far as the thorax, when the Feet are to be 

brought down and laid hold of, the child, if deceflary, 

pufhed up, the mechanical turns efieiled, and the de¬ 

livery otherwife conduced as in a footling cafe. 
There is much lefs hazard in general, agreeable to an 

old obfervation of Mauriceau, in allowing the child to 

advance double, than in precipitating the extraftion 

by pufhing up to bring down the feet before the 

parts have been fufficiently dilated-, a practice diffi¬ 

cult and troublefome to the operator; painful, and 

fometimes dangerous, to the mother; and by which 

the child is expofed to the rillc of ftrangulation, from 
the retention of the head after the delivery of the 

body. If the child be fmall, though doubled, it will 

eafily pafs in that dire&ion; if large, though the la¬ 

bour be painful, the natural throes are lefs violent and 

lefs dangerous than the prepofterous help of the 

accoucheur: If tbe child thus advances naturally, it 
will be lefs expofed to fufiar; if it does not advance, 

the parts of the mother will be prepared for the ac¬ 

coucheur to pafs his hand into the pelvis, to raife up 

the breech, to bring down one or both feet, and de¬ 
liver as above. 

Weaknefs in the mother, floodings and convulfions, 

a very large child, or narrow pelvis, the prolapfus of 

the funis, or its comprefiion between the thighs of 
the child, or between the child and pelvis, by which 

its life is endangered, if the chord cannot be reduced 

above the prefenting part, are the only exceptions to 

the general rule of treating the bre.ech as a natural 
labour. 

The practice of helping forward the breech, by 
pafiing the blunt-hook under the ham, is now entirely 

laid afide: this can never be done with fafety, till 

the breech be fo low advanced, that the hand of the 

accoucheur can be ufed, which may be employed with 

more advantage as well as fafety. 

28 K CLASS 
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preterna¬ 

tural 

. kabQur‘ IN the former clafs of preternatural labours, it is 

advifeable to truft to nature in many cafes, as the 
birth will often be accomplifhed without manual af- 

fiftance: but when the child lies a-crofs, no force of 
pain can make it advance in that pofition; and, with¬ 

out proper affiftance, both the mother and child would 

perifh. 
If the accoucheur has the management of the la¬ 

bour from the beginning, the child may be turned, in 

the worft pofition, without difficulty; but when the 

waters have been for fomp time evacuated, and the 

uterus ftrongly contra&ed, turning is laborious to the 
operator, painful and dangerous to the mother. In 

fuch cafes, the ancients endeavoured to make the 
head prefent; but, from its bulk, they often failed, 

and the attempt was often attended with fatal confe- 

quences. The method of delivering by the feet is the 

moft important modern improvement in the pra&ice 
of midwifery; an improvement to which many thou- 

fands owe their lives. 

When the child lies in a tranfverfe pofition, the 
accoucheur muft infinuate his hand through the vagina 

into the uterus in the gentleft manner, fearch for the 

feet, bring them down with the ntmoll caution, and 
finifh the delivery as in footling-cafes. To effeCl this, 

the following rules fhould be obferved. 

x. The patient muft be placed in a convenient 

pofture, that the operator may be able to employ 

either hand, as the various circumftances of the cafe 
may require. 

2. Though the beft pofture, in general, is laying 

the woman on her back, it will be fometimes neceffary 
to turn her to her fide; and, in thefe cafes, where the 

abdomen is pendulous, where it is difficult to reach 

the feet, or where they He towards the fundus uteri, 

the woman fhould be placed on her knees and el¬ 

bows. 
3. An exaft knowledge of the true pofition of the 

child, and of the ftru&ure and ftate of the parts, 

fhould be acquired, before attempting to make the 
delivery. 

4. The orifice of the uterus fhould be enlarged, 
fo as freely to admit the hand; and the ftrong pains 

fhould be abated, before any attempt be made to de¬ 
liver. 

5. Should the waters be drained off, tbe parts dry 

and rigid, and the uterus contracted ronnd the child, 

warm oil muft be injeCted into the uterus, otherwife 
its rupture may be endangered. 

6. In paffing the hand into the uterus, this muft be 
done in the gentleft madner; the parts muft be well 
lubricated with butter or pomatum ; the line of the 

pelvis muft be attended to ; the efforts of the ope¬ 

rator muft be flow and gradual ; and thus the ut- 
moft rigidity in the foft parts will, in time, be over¬ 
come. 

7. The hand muft be introduced only during the 
remiflicn of pain ; when pain comes, the accoucheur 

muft always reft; otherwife he may pufh his hand, or 
the foetus, through the body of the uterus. 

8. In pufhing up, to come at the feet, this muft 
never be done with the points of the fingers, nor with 

the hand clenched, but with the palm of the hand, or 
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the broad expanded fingers, and always during the Preterna- 

remiffion of pain, and the latter fhould alfo be ob- 

ferved in bringing down the legs; but, in making the — 

extraction of the body, the efforts of the operator 
fhould always co-operate with thofe of nature. 

9. The hand fhould, if poflible, be introduced along 

the anteiior parts of the child; and both feet, if eafily 
come at, fhould be laid hold of. 

10. In turning, the accoucheur fhould never con- 
fider the child as dead, nor allow himfelf to be de¬ 

ceived by fymptoms doubtful and fallacious; the child 
is fometimes born alive when he would leaft of all ex- 

pe& it; therefore, in pufhing up, bringing down the 

legs, or extracting the body, it fhould be handled with 
the greateft delicacy. 

11. When the hand is within the pelvis, it fhould 

not always be moved in the line of the umbilicus, but 

rather towards one fide of the fpine, by which more 

room is gained, and the prominent angle of thefacrum 
avoided. 

12. The hand fhould be paffed as far as the middle 

of the child’s body, before attempting to fearch fat- 

the feet; or before attempting to break the mem¬ 

branes, fhould thefe remain entire, till the aperture of 
the uterus will admit of the hand. 

13. If the hand cannot pafs the prefenting part of 

the child to come at the feet, inftead of violently 

pufhing back, the part fhould be as it were lifted »p 

in the pelvis, and moved towards a fide ; by which 

means difficulties may be furmounted, and great danger 
often prevented. 

By attending carefully to the above rules, lacera¬ 

tion of the uterus, floodings, convulfions, inflamma¬ 
tions, and their confequences, may be prevented; ac¬ 

cidents that frequently happen in the hands of ignorant 
rafh operators. 

Cafe 1.—The arm prefenting. The right is to be 
diftinguifhed from the left by laying hold of the 

child’s hand, in the fame manner as in (baking hands; 

and thus the general pofition of the child may be 
judged of. 

When the accoucheur is called in early, the reduc¬ 
tion is generally practicable : but if the arm pro¬ 

trudes through the vagina, and the fhendder be locked 

in the pelvis, it is needlefs, by fruitlefs efforts, for the 

accoucheur to fatigue himfelf, and diftrefs his patient, 

to attain a point by which he will gain no very ma¬ 

terial advantage ; as the hand can be paffed into the 
uterus by the fide of the child’s arm, which will, of 

courfe, return into the uterus when the feet are brought 
down into the vagina. 

In order to make the delivery, the hand of the ac¬ 

coucheur, well lubricated, muft be conducted into the 
uterus by the fide of the child’s arm, along the tho¬ 

rax, at the oppofite fide of the pelvis wliere the head 
lies; if any difficulty occurs in coming at the feet, 

this band muft be withdrawn, and the other intro¬ 
duced in its ftead; and if (till the hand cannot eafily 

pafs beyond the child’s head or fhoulder, the prefenting 
part muft be raifed up, or gently pufbed to a fide, 
that one or both feet may be laid hold of, which muft 

be brought as low as poflible, pufhing up the head 

and fhoulders, and pulling down the feet alternately, 

till they advance into the vagina, or fo low that a 

noofe or fillet can be applied;, and thus by pulling 

with. 

MIDWIFERY. 
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Preterna- with the one hand by means of the noofe, and pufhing 

tural with the other, the feet can be brought down and the 
Labour. je];very finjfhed, however difficult. 

The method of forming the noofe is by palling the 

two ends of a tape or garter through the middle when 

doubled; or fhould the garter be thick, by making 

an eye on one extremity, and paffing the other end 
through it: this, mounted on the points of the fingers 

and thumb of the accoucheur’s hand, muft be con¬ 
veyed into the uterus, paffed over one or both feet 

and ankles, and fecured by pulling at the other ex¬ 
tremity. 

Cafe 2.—The fide. This is difcovered by feeling 
the ribs. 

Cafe 3.—The hack. This is difcovered by feeling 
the fpine. 

Cafe 4.—The belly. This is known by the funis. 
Thefe cafes occur rarely, as the uterus muft with 

difficulty admit of fuch pofitions. When any of thefe 

parts do prefent, the child feldom paffes any part of 

the brim of the pelvis, and is, in general, more eafily 

turned than in feveral poll tires in which it may offer. 

The belly, from the difficulty with which the legs can 

be bended backwards, except the child be flaccid, 

putrid, or before the time, will very feldom dire&ly 

prefent; if fo, it will be early and readily difcovered 
by the prolapfus of the funis, and there will be no 

great difficulty to come at the feet, and deliver. The 

rule in all thefe cafes is, to pafs the hand into the 

womb in the gentleft manner poffible, and to fearch 

for the feet and bring them down. 

CLASS III. 

When the child lies longitudinally in the uterus, 

with the arm or fiioulder prefenting, and the head 

more or lefs over the pubes, or laterally in the pelvis, 

the feet towards the fundus uteri, the waters evacu¬ 

ated, and uterus contracted round the child’s body; 

thefe are the molt difficult and laborious of all the 

cafes of preternatural labours. Here the protruding 

arm ought, if poffibte, to be reduced, and the head 

brought into the pelvis; for unlefs the child be very 

fmall, it is impoffible for the head and arm to pafs along 

together. 

In order to effeCt the reduction of the arm, different 

inftruments have been invented; but the hand of the 
accoucheur is preferable to every thing of this kind, 

whether of ancient or modern invention. This, con¬ 

duced by the arm that protrudes, muft be infinuated 

through the vagina into the uterus, as far as the 

fhoulder of the child, which, if the accoucheur can 

raife up, he will generally fucceed in reducing the 

arm. Should this method fail, he muft attempt to 

pufh up the fore-arm at the ejbow; but, in bending 

it, muft be very cautious, to avoid overftraining or 

diflocating the joint. In whatever manner the re¬ 

duction is accomplifhed, if any method proves fuc- 

cefsful, the arm muft be retained till the head, by the 

force of natural pain, enters the pelvis, and prevents 

its return; otherwife the arm will defcend, as often 

as it is reduced. 

But if the attempts for reduction prove ImpraCti- 

cable, the woman muft be placed on her knees and 
elbows, and the accoucheur, with great deliberation, 

muft endeavour gently to Aide up his hand between 
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the uterus and child as far in the uterus as poffible, to Prcterna- 

lift up the head and fhoulders, and fearch for and tural 
bring down one or both feet, in the belt manner the La,bour- 

various circumftances of the cafe will admit of. As 

foon as they can be laid hold of, they muft be gra¬ 

dually brought down into the vagina, fo low that 

the noofe can be applied over them, which muft be 

fixed and pulled with the one hand, while the head 

and upper parts of the body are raifed and gently 
puftied up with the other. 

Should the arm have been long protruded without 
the os externum, much fwelled , and cold; the waters 

drained off; the uterus ftrongly contracted; and the 

pofition of the child fuch as to render it impracticable, 

either to reduce the protruded limb, or to fearch for 
and bring down the feet; the head, if eafily come at, 

muft be opened and extracted with the blunt-hook or 

crotchet; or a crotchet muft be fixed amongft the ribs, 

and the breech or feet thus pulled down. 

Should the pelvis be very narrow, and unfurmount- 

able difficulties occur, the arm muft be twilled off at 

the elbow, though this expedient is rarely neceffary; 
and the delivery muft in general be accomplilhed as 

the prudence and judgment of the operator can bell 

direct; always remembering, when one life muft fall 

a facrifice, that the tree muft be preferved at the ex¬ 
pence of the fruit. 

In this, as in other cafes, the fwelling and coldnefs 

of the arm, and even want of pulfation in the artery, 

are not infallible figns of the child’s death ; and 

fhould this even be fo, it makes little difference in the 
mode of delivery, unlefs that it will lead us to pay all 

our attention to the mother: For a living child gives 

no more affiftance in the birth than a dead one, what¬ 
ever authors have faid to the contrary. 

When both arms prefent, the delivery muft be 

conducted in the fame manner as when one only pre- 
fents. The former cafe is lefs difficult than the latter, 

as the head feldom advances far when both arms fall 

into the paffage, fo that they can either be reduced, 

or there is eafy accefs to come at the feet to bring 
them down and deliver. 

CLASS IV. 

When the membranes remain entire, till the foft 

parts are fo much dilated, that the hand will readily 

find admittance; or when the hand can be paffed with¬ 

in the cavity of the uterus, immediately after the rup¬ 

ture of the membranes, fo that part of the water may 

be retained ; the delivery may be accomplifhed, in the 

mod troublefome preternatural cafes, with the greateft ' 

fafety and expedition. But when the waters have 

been long evacuated, and the uteru3 clofely contrac¬ 

ted round the body of the child, the cafe will prove 

laborious to the operator, painful and dangerous to the 
mother and child. 

When there is rcafon to fufpeCt that the child lies 

acrofs, which can often be afeertained, either by feel¬ 

ing the prefenting part through the membranes, or by 
fome of the figns of preternatural labours already men¬ 

tioned ; the woman fhould be managed in fuch a man¬ 

ner, that the membranes may be preferved entire as 

long as poffible; for this purpofe fhe fhould keep * 
quiet in bed, and her pofture fhould be fuch as isleait 

favourable for {training, or exerting force during the 
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Pvcierna- p^in : Hie Should be touched as feldom as poffible, till 

uifiil the os in:ernum be fuffifiently dilated. The accoucheur 

- a >ou,l‘ . Should then introduce his hand in a conical form, well 
lubricated, into the vagina, and through the aperture 

of the internal orifice, infinuating it between the ute¬ 
rus and the membranes, till it advances almoft as high 

as the fundus uteri, when he muft break the mem¬ 
branes, by pinching fome part of them between a fin¬ 

ger and thumb, or by forcibly pufhing a finger thro’ 

them ; he muft then fearch for, and endeavour to lay 

hold of, one or both feet, and deliver. 
Should the membranes be ruptured in the attempt, 

he muft be ready to run up his hand as quickly as can 

be done with fafety, when, part of the waters by bis 
at m being retained, the operation of turning will be 

facilitated. Should the placenta adhere on that fide 

of the uterus where the hand is paffed, it muft again 
be withdrawn, and the other hand be introduced in the 

oppofite fide. 
Floodings. It has been already obferved, that a 

flooding feldom proves fatal to the mother before the 
•feventh month of pregnancy ; after which period, from 

its duration or excels, the life of both the mother and 

child may fuffer. Should therefore a flooding at¬ 
tack a woman in the two laft months of pregnancy, 

from whatever caufe it may arife, and whether attend¬ 
ed with labour-pains or not, if the haemorrhage be fo 

confiderable that She is ready to fink under it, and 
that cold applications and other means of checking 

the evacuation Shall fail, the woman muft be placed in 
a proper pofture,her friends prudently apprifed of her 
danger, and the delivery muft be immediately perform¬ 
ed, by ftretching the vagina and os uteri, till the 

hand of the operator can eafily gain admittance to 

break the membranes, catch hold of the feet, and ex¬ 

tract the child. 
If it can poffibly be prevented, the membranes in 

flooding cafes Should never be broken till the aperture 

of the uterine orifice will freely admit the hand to 
pafs, that, after the evacuation of the waters, the ac¬ 
coucheur may have it in his power either to make the 

delivery or not, according as the effufion continues or 

abates. 
Soon after attempting to ftretch the parts, (hould 

the labour-pains come on, the waters begin to be col- 

ledled, and the uterine haemorrhage diminifti, the ac¬ 
coucheur muft then withdraw his hand, and manage 

the delivery according to circumftances. And if, for 
inftance, the child prefents naturally, the delivery muft 

be trufted to nature t otherwife, if the flooding conti¬ 

nues, or the child prefents acrofs, the accoucheur muft 
perfift in his work, going on flowly, and with the ut- 

moft delicacy, till he be able to reach the feet, to 
bring them down, and deliver ; always remembering, 
during this procefs, that the Strength of the woman, 
by proper nourifliment, be fupported. 

But Should the placenta adhere to the cervix, or up¬ 
on the os uteri, the greateft danger is to be dreaded 
for thus the flooding will commence from the moment 

the os uteri begins to ftretch, and will increafe fo ra¬ 

pidly, that the woman, if not fpeedily delivered,muft 
inevitably fink under it. The whole body of the pla¬ 
centa, in fuch cafes, is fometimes feparated when the 

labour has made but little progrefs ; fo that the wo¬ 

man will often periih, whether delivery be attempted 
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or not. As this, however, iS the only expedient by Preterna- 

which her life, and that of the child, can be faved ; tura^ 
in every cafe where the placenta prefents, which the Labour- 

accoucheur will readily difeover by the touch of the 

foft pappy fubftance of that body, he muft immediate¬ 
ly place the woman in a proper pofture, infinuate his 

hand gently by the fide of the protruding placenta, 

break the membranes, fearch for the feet of the child, 
and bring them down, fo that the delivery may he fi¬ 

nished with all poffible expedition ; for, in this un¬ 
happy cafe, a few minutes delay may prove fatal. 

The after-birth ought never to be extracted before 
the child, if it can poffibly be avoided. 

After delivery, time Should be given for the uteru9 

to contract, that nature may thus throw off the pla¬ 

centa, which never ought to Ire hurried away, unlefs 

the continuance or a recurrence of the haemorrhage 

render it neceffary. 

Prolapfus of the funis. Difficulties arifing from 

the funis falling down into the vagina, and prefenting 

along with fome part of the child, may, in this clafs 

of the division of preternatural labours, be included. 

A preffure on the chord, in fuch a degree as to in¬ 
terrupt the circulation, muft infallibly deftroy the life 

of the child: hence a coldnefs and want of pulfa- 
tion in the chord is the trueft criterion of the death of 

the child ; and hence, in every cafe where the chord is 

prolapfed before any bulky part of the child, if the 

delivery be not accomplished with expedition, the child 

will periSh. This is only to be prevented by replacing 
the chord, and retaining it above the prefenting part, 

till this laft, by the force of labour-pains, be l'o far 
advanced as to prevent the return of the former ; or 

the child muft be turned and brought by the feet, pro¬ 
vided this can be done with fafety to the mother. But 

it is often difficult to fucceed in the attempt of the one 

or other; and, if the woman has ftrong pains, fuch 

attempts are not to be hazarded, as the conlequences 
may prove fatal. 

When the-accoucheur is thus Situated between two 

puzzling difficulties, the preference muft always be gi¬ 
ven to the mother. If the child be fmall, and the 

pelvis well formed, which may be known by the hi¬ 
story of former deliveries, and if the labour goes on 
quickly, the child will generally be born alive but 

if, on the contrary, the child be above the ordinary 

Size, and the pelvis rather narrow, turning will prove 

a dangerous operation to the mother, and there is little 
profpedt of laving the infant by this means. 

Befides our former division of labours, plurality of 

children, monjlers, extra-uterine foetufes, and the Cee- 
farean operation, are parts of the fubjedt that yet re¬ 
main to he confidered. 

Chap. XIII. Plurality of Children. 

The cafe of twins often occurs : of triplets Feldom: 
of quadruplets rarely : nor is there perhaps a fingle 

inftance, where five or more diftindt feetufes have been 
found contained in the human uterus, though many 

fuch fabulous histories have been recorded by credu¬ 
lous authors. 

The Signs of two or more children, fuch as the hid¬ 

den or extraordinary increafe of the uterine tumour, mo¬ 

tion felt in different parts o£ the abdomen, &c. are 
very 
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Plurality very doubtful and fallacious : this can only be afcer- 

°f tained after the delivery of one child; and even then a 

11 ren' recurrence or continuance of labour-pains is not a cer¬ 

tain and infallible criterion; neither is the abfence of 
pains a fure indication of the contrary; as many cafes 

have occurred, where feveral days have intervened be¬ 

tween the birth of a firft and fecond child. The chier 

fymptoms to be depended on are, tft, The child be¬ 

ing of a fmall fize, and the quantity of liquor amnii 

fo inconfiderable as not to account for the bulk of the 

woman in time of pregnancy. 2dly, The bleeding 

of the funis umbilicalis next the mother. 3dly, The 

remora of the placenta. 4thly, The uterine tumour not 

fenfibly diminifhed, which, very foon after delivery, in 

ordinary births, will be found gradually Ihifting lower 

and lower, and will feel at laft as if a hard circum- 

fcribed tumour like a ball between the umbilicus and 

pubes. Hence the utility of the general pra&ice of 

applying the hand externally on the abdomen, in every 

cafe after delivery ; by which an accurate knowledge 

will be formed of the nature and manner of the ute¬ 

rine contraction. When, from any of thefe circuni- 

ftances, there is reafon to fufpedt another child, the 

Uiolt certain and infallible method of difcovering it is, 

the palling of a finger, or the introdu&ion of the hand, 

into the uterus, where another fet of membranes will 

be perceived, and probably fome part of the child pre- 

fenting through them. 

The pofition of twins or triplets is commonly that 

which is moil commodious, and which will occupy the 

lead room in utero: their fituation is often diagonal ; 

tho’ they may prefent in every pofiible pofture. Thus, 

therefore, the general rules recommended for the deli¬ 

very of one child, are equally applicable in the cafe of 

twins, triplets, &c. 

It has been the general practice with many, after 

the birth of one child, to pafs the hand immediately 

into the. uterus, to break the membranes, catch hold 

of the feet of the child, and thus deliver. But this is 

certainly bad practice, whatever authors have faid to 

the contrary. If the woman is healthy, and the child 

prefents favourably, that is, with the head, breech, or 
feet, natural pains ought to be waited for, when the 

child will be expelled by the force of thefe only; fail¬ 

ing which, manual affiftance, as in other cafes, mull 
be had recourfe to. 

It very rarely happens, when the firft birth is pre¬ 

ternatural, that the fecond membranes are ruptured in 

making the extraction. Should this prove the cafe, the 

limbs of the children may be confounded, fo that a 

leg and an arm, or three legs, or arms of different 

children, may prefent; which, however, will make 
little difference in the mode of delivery : the ac¬ 

coucheur will endeavour to lay hold of the foot or feet 

molt readily within his reach, and will be cautious in 

bringing them down, to make fure they belong to the 
fame body. 

If the child prefents crofs; if floodings, convnlfions, 
or other dangerous fymptoms, (hall take place ; if the 

woman has fullered much in the firft labour; and if, 
after feveral hours, a recurrence of labour-pains does 

not enfue; the hand muft then be introduced into the 

uterus, the membranes muft be broken, and the child 

muft be extracted by the feet: or, if the bead remains 

locked in the pelvis, and, from want of ftrength in the 

502 7 
woman, cannot be expelled, the treatment is the fame -Monfters. 
as in other laborious births. 

In twin-cafes it may be recommended as a general rule, 
to avoid precipitating the delivery of the fecond child till 
the woman (hall haverefted a proper time, and till, by 

the contraction ofi the fundus uteri, the fecond let of 

membranes occupy the place of the firft, and be protru¬ 
ded as far as the os externum, when, and not before, the 

delivery may fafely be aflifted, (liould circumflances 
occur to render fuch affiftance neceffary: whereas, by 

breaking the membranes and evacuating the waters 

when the child lies high in the uterus, a flooding may 

be brought 00, or a fpafmodic conftriCtion of the 

uterus round the body of the child may be occafion- 

ed, which may render the delivery both difficult and 
dangerous. 

The placentae of twins, triplets, &c. generally ad¬ 

here, though fomeiimes they are diftinct, and may be 

thrown off at different times after the birth of the dif¬ 

ferent children i fo that the praCtitioner (hould be on 

his guard, and never (hould leave his patient till he 
make6 fure there be no more children. When a fecond 

child is difeovered, no attempts ought to be made to 

extradl the placenta till after the birth of the re¬ 

maining child or children ; as the woman would be 

fubjeCt to flooding, which might prove of fatal con- 

fequence before the uterus could be emptied, of its con¬ 
tents. 

In cafe of plurality of children, a fecond ligature 

(hould be- applied on the funis, on that end next the 

mother, immediately after the birth of every child ; 

and a gentle compreffion (hould be made on the abdo¬ 

men of the woman after the firft delivery, which muft 

be gradually tightened after every fucceeding one, to 

prevent the confequences of a fudden removal of ute¬ 

rine preffure, which is to be dreaded where the diften- 
tion has been confiderable. 

The placenta, in fuch cafes, muft be managed in 

much the fame manner as ufual. In twins, &c. it ge¬ 

nerally feparates with great facility, provided time has 

been given for the uterus to contract. Both chorda 

(hould be gently pulled; and when it advances to¬ 

wards the uterine orifice, where, being large and bul- , 

ky, it commonly meets with confiderable refiftance, it 
requires the ietroduCtion of a finger or two into the 

vagina for bringing down the edge, after which tke 
body readily follows. 

Chap. XIV. Manjlers. 

These are of various fizes and forms, and, unlefs 
very fmall, the pofture favourable, and the woman 

well made, will prove the canfe of a difficult and 

troublefome delivery. Sometimes a child is moil- 
ftrous from a preternatural conformation of parts,, 

fuch as a monftrous head, thorax, abdomen, 5cc. At 

other times, there is a double fet of parts, as two- 

heads, two bodies with one head, four arms, legs, &c. 

But fuch appearances very feldom occur in practice; 

and, when they do, the delivery muft be regulated en¬ 

tirely according to the circumftances of the cafe. A 

large head, thorax, or belly, muft be opened. If 
two bodies united together are too bulky to pafs en¬ 

tire, they muft be feparated; the fame of fupernu- 

roerary limbs. If the pofture be unfavourable, it muft 

be reduced when practicable j other-wife the extraction- 
mufti 
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Caftarean mull be made with the crotchet, in the bell manner the 

Operation. c;rcUmftances of the cafe will admit of; always, in 

cafes of danger or difficulty, giving the preference to 

the fafety of the mother, without regarding that of 

the child. 

Chap. XV. Cafarean Operation. 

When the delivery could not be accomplilhed by 
other means, or when a woman died fuddenly with a 

•living child in her belly# an operation to preferve the 

life of mother and child in the former cafe, and to fave 
the child in the latter, has been recommended, and 

fuccefsfnlly performed, by different authors, and in dif¬ 

ferent ages. 
This operation is of ancient date ; it is the feftio 

Cxfarea ox partus Cafareus of the Latins, and the hy- 
Jleroto7nia of the Greeks. Whether it was ever fuc- 

cefsfully performed on the living fubjeft among!! the 

ancients, feems uncertain ; but that it has been fuc- 

cefsfully praftifed by the moderns on various occa¬ 
sions, and in feveral different countries of Europe, 

there are fo many authentic hiftories on record, that 

the fadl will fcarce admit of doubt: but as this, like 

many other falutary inftitutions, has been much abu- 

fed, and in many cafes improperly and injudicioufly 

employed, (for fome of thofe women who Survived the 

operation, were afterwards fafely delivered of living 
children), the circumftances which render this ope¬ 

ration neceffary, demand a very particular inquiry, viz. 

1. A narrownefs, or bad conformation of the bones 

of the pelvis. 
2. Imperforated vagina, or contra&ions in the va¬ 

gina, cicatrices, tumors, or callofities in the os uteri, 

&c. . 
3. The efcape of the child through the uterus when 

torn. 
4. Ventral conceptions. 

5. Herniae of the uterus. 
6. The pofition or bulk of the child. 

It will be neceffary carefully to examine thefe dif¬ 

ferent caufes, in order to {hew, that they are by no 

means, in every cafe, fufficiently powerful motives for 
having recourfe to it. 

I. Bad conformation of the bones of the pelvis. 

When the hand of the operator cannot be introduced 

within the pelvis 5 or, in other words, when its largeft 
diameter does not exceed one inch, or one inch and a 

half, this conformation is perhaps the only one which 
renders the Ctefarean operation abfolutely neceffary ; 

happily, however, fuch a ftru&ure very feldom occurs 

in pra&ice; and when it does, the accoucheur will 
readily difcover it, by attending to the following cir¬ 

cumftances, and to the common marks of a narrow 

pelvis. Wherever the capacity of the pelvis is fo 

Itrait as not to admit any part of the child’s head to 

enter, nor two fingers of the accoutheur’s hand to 
conduit proper inftruments to tear, break down, and 

extract the child piece meal; in this cafe, recourfe 

muft be had to the Caefarean feition : an expedient, 

though dreadful arid hazardous, that will give the wo¬ 
man and child the only chance of life ; and which, if 

timely and prudently conduced, notwithftandhig of 

the many inftances wherein it has failed, may be per¬ 
formed with fome probability of fuccefs. 

It is true, the fucccfs of the operation in the city of 

Edinburgh, where it has been done five times, has 
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proved difeouraging, as none of the women had the Csfarean 
good fortune to furvive it many days. This, however, °Peralion. 

is not the fault of the operation 5 but is to be imputed 
to the low, weak (late of the patients at the time, who 

had previoufly been feveral days in labour, and their 

ftrength greatly exaufted, before the operator was call- _ 

ed. Delivery by every other means was utterly im¬ 

practicable ; the operation, tho’ the event was doubt¬ 

ful, alone gave a chance of life; and three of the chil¬ 
dren by this means were extracted alive. 

Mr Hamilton furgeon and profeffor of midwifery in 
Edinburgh, having been an eye-witnefs of the opera¬ 

tion the laft time it was performed here, gives the fol¬ 

lowing account of the cafe which fell under his obfer- 
vation. 

Elifabctb Clerk, aged 30, had been married for fe¬ 

veral years, became pregnant, and mifearried in the 

third month; the expulfion of the abortion occafioned 
fo fevere a ftrefs, as adtually to lacerate the perinaeum. 

Some time after her recovery, {he was irregular, af¬ 
terwards had one {hew of the menfes, again conceived, 

and the child, as {he imagined, arrived at full time. 

She was attacked on Monday the 3d of January 1774, 

about midnight, with labour-pains, which went on 
{lowly, gradually increafing till Saturday the 15th, 

when {he was brought from the country to the Royal 

Infirmary here. Upon examination, the pelvis feemed 

confiderably diftorted ; but the body was otherwife 

well ffiaped, though of fmall fize; the os externum va¬ 

ginae was entirely ffint up, nor could any veftige of va¬ 
gina be obferved, nor any appearance of labia puden- 

dorum: iuftead of this, there was a fmall aperture 

at the fuperior part of the vulva, immediately under 

the mons veneris, probably about the middle anterior 

art of the fymphyfis pubis. This aperture (which 

ad a fmall procefs on the fuperior part, fomewhat re- 
fembling the clitoris) was no larger than juft to allow 

the introduction of a finger ; the meatus urinarius lay 

concealed within it: a confulation of furgeonS was call¬ 

ed, and the Caefarian feCtion was determined on. Ha¬ 
ving had no ftool, nor voided any urine for two days, 

an injeCtion was attempted to be thrown up 5 but it 

did not pafs, nor was it poffible to puffi the female ca¬ 

theter into the bladder. Mr William Chalmer was the 
operator in this cafe. At fix in the evening, he made 

an incifion on the left fide of the abdomen in the or¬ 
dinary way, through the integuments, till the perito¬ 

naeum was expofed; two fmall arteries fprung, which 
were foon flopped by a flight compreffion: the wound 

was then continued through the peritonaeum into the 

cavity of the abdomen, when the bladder appeared, 

{lightly inflamed, much diftended, reaching with its 

fundus near as far as the fcrobiculus cordis : another 

unfuccefsful attempt was made to pafs the female ca¬ 

theter; at length a male catheter was procured, which 

was, after fome difficulty, introduced into the bladder, 

and the urine evacuated to the quantity of above four 

pounds, high-finelled and fetid. This occafioned a 
neceffary interruption for a few minutes, between ma¬ 

king the opening into the abdomen and uterus; the 
bladder collapfing, the uterus, which before lay con¬ 

cealed, now came in view, through which an incifion 

was made, and a flout male child was extracted alive; 

and immediately afterwards the fecundines. The uterus 
contracted ra'pidly. After cleanfing the wound, the 

lips were brought together by the quill-future, and 

dreffed 
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Csefarean drefled fuperficially. The patient fupported the ope- 

Operation. ratj011 wJth furpriling courage and refofution; nor was 

~ there more than live or fix ounces of blood loll on the 

occafion. 
Being laid in bed, Ihe complained of ficknefs, and 

had a flight fit of vomiting; but, by means of an ano¬ 

dyne, thefe fymptoms foon abated : fhe was affe&ed 

with univerfal coldnefs over her body, which alfo aba¬ 

ted on the application of warm irotis to the feet: fhe 

then became eafy, and flept for four or five hours. 

Next morning, the 16th, about two o’clock, fhe com¬ 
plained of considerable pain in the oppofite fide, for 

which fhe was blooded ; and an inje&ion was given, 

but without effed; for the pain increafed, ftretching 

from the right fide to the fcrobiculus cordis; nor did 

fomentations feem to relieve her; her pulfe became fre¬ 

quent, (lie was hot, and complained of dronght. At 

7 A. M. the injeftion was repeated, bnt with no bet¬ 

ter fuccefs; and eight ounces more of blood were ta¬ 

ken from the arm; a third inje&ion ftill failed to eva¬ 

cuate any faeces; the drought increafed; and the pulfe 

rofe to 128 ftrokes in a minute. At 11 A. M. the 

pulfe became fuller; and the refpiration much oppref- 

fed. No (tool nor urine pafled fince the operation. At 

12 file was blooded again, when the fizinefs appeared 

lefs than formerly. She now took a folution of fal 

Glauber, manna and cr. tart, at fhort intervals; fhe 
vomited a little after the laft dofe, had a foft ftool,,and 

voided a fmall quantity of urine. At 3 P. M. her 

pulfe was 136, and fhe had another ftool, when thin 

faeces were evacuated; fhe was then ordered two fpoon- 

#uls of a cordial anodyne mixture every fecond hour: 

the vomiting now abated ; the pulfe became fmaller 

and more frequent; fhe pafled urine freely; but the 

pain and opprefied breathing increafed. At feven P.M. 

her pulfe rofe to 142, and became weak and flutter¬ 

ing; fhe called for bread, and fwallowcd a little with 

fome difficulty; her drought was intenfe; the dyfpncea 

ftill increafed. She was now much opprefied, and began 

to tofs; the pulfe funk and became imperceptible; fhe 

complained of faintifhnefs, but on belching wind her 

breathing was relieved, and the pulfe returned, grow¬ 

ing fuller and ftronger: the pain of the fide ftill in- 

creafing, 12 ounces of blood, very fizy, were taken 

away; and two glyfters of warm water with oil were 

inje&ed without effefl : at 8 P. M. the pulfe became 

lefs frequent and fmaller; fhe complained much of the 
pain towards the fcrobiculus cordis; her breathing was 

much opprefied ; her belly was tenfe, and fwelled as 

big as before the operation ; her pulfe was now fmall 

and feeble; fhe looked ghaftly ; and expired a little 

after eight, 26 hours after the operation. 

It is to be regretted that the relations would not 

permit the body to be opened. 
Since the firft certain accounts of the operation fuc- 

cefsfully praftifed by a fow-gelder on his own wife, in 

the beginning of the 16th century,,there are on record 
above 70 well-attefted hiftories, wherein it has been 

fuccefsfully performed: for, of all the cafes related by 

authors, it has not proved fatal to the patient above 
once in ten or nine inftances; which evidently fhews 

the propriety of the practice, and probability of fnc- 

cefs, both in regard to the mother’s own recovery, and 

for certainly preferving the life of the child. But it 

ftiould never be attempted, excepting in thofe cafes cn- 
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ly where it is abfolutely impoflible to deliver the wo- Csefarean 
man by any other means whatever; for there are pel- Operation, 

vifes to be met with, where, withont having recourfe 

to this operation, both mother and child muft inevi¬ 

tably perifh: fuch have occurred to many practitioners, 
who, from want of refolution, or from ill-founded pre¬ 

judice, have allowed their patients to perifh from ne- 

glefl, contrary to a well known maxim in phyfic, That 

in a defperate cafe, it is better to employ a doubtful, 

and even defperate remedy, than to abandon the pa¬ 

tient to certain and utter ruin. Such, for inftance, is 

a cafe related by Saviard, of a girl aged 27, whofe 

ftature was only three feet, who came to lie in at Paris, 

in the Hotel Dieu; every method but the operation 

was in vain attempted; both mother and child died. 

Mauriceau alfo relates the hiftory of a woman who was 

left to die, where the aperture of the pelvis was fo 

fmall as not to admit the hand of the accoucheur. 
And, not to multiply inftances, Mr De la Roche gives 

a cafe where the woman had been feven days in labour; 

the child was faved by the operation; but the woman 

died the fifth day after, probably from its being too 

long delayed : the diftance, in this fubjeft, from the 

lower vertebra lumborum and os pubis, was no more 

than two fingers breadth. The operation, when the 

neceflity is evident, ought therefore to be early per¬ 

formed, that the patient, who from her make and con- 
ftitution is generally delicate and puny may have 

every chance of recovery in her favour, without being 

exhaufted by the fruitlefs efforts of a tedious and pain¬ 

ful labour, as too often has been the cafe. On thefe- 

occafions, the prudent accoucheur fnould call in the 

advice of his elder brethren of the profeffion, and, by 

his cautious and prudent condmft, avoid every cauie of 
cenfure or reproach. 

Exoftofes from the bones of the pelvis is a fpecies 

of deformity very rarely met with in pra&ice, and 

which feldom or never takes place to fuch a degree as 
to render this operation necefiary. 

II. Conftii&ion, callofity, tumours, &c. about 

the vagina or os tinea:. The vagina and os tincse 

are often affc&ed with conftri&ions from cicatrices, 

with callofities and tumours; but it is feldom, if ever, 

necefiary to perform the Csefarean fe&ion on this ac¬ 

count. Tumours in the vagina many generally be re¬ 

moved with fafety, even after the commencement of 

labour, and delivery happily fucceed ; or it may be 

fometimes pra&icable for the accoucheur to pafs his 
hand by the fide of the tumour, to turn the child, and 

deliver. With regard to conftriftions in the vagina, 

and callofities in- the os uteri, there are many inftances 

where, at the commencement of labour, it was impof- 

fible to introduce a finger into the vagina ; yet the 

parts have dilated as labour increafed, and the delivery 

terminated happily.. At other times, the dilatation^ 

has begun during pregnancy, and been completed be¬ 

fore delivery. There is a hiftory, for inftance, in the 

Mem. de l’Head, des Scienc. 1712, of a woman whofe 
vagina was no larger than to admit a common writing 

quill; Ihe had been married at 16, and conceived 11 
years after: towards the fifth month of her pregnancy, 

the vagina began to dilate, and continued to do fo till 

full time, when lhe was fafely delivered. Guilemeau 

dilated, and La Mott extirpated callofities in the va- • 

gina and os tineas,, when the children were fuccefsfully 

expelled-. 
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expelled by the force of natural labour. 

• Harvey relates a cafe where the whole vagina was 
’grown together with cicatrices; nature, after a tedi¬ 

ous labour, made, the dilatation, and a large child was 

born. 
La Mott mentions his having delivered three women, 

who had not the fmalleft veftige of an orifice through 

the vagina to the uterus. Dr Simpfon cut through a 

callofity of an os uteri which was half an inch'thick, 

&c. 
Upon the whole, tumours in the vagina, or about 

the orificium uteri, may be fafely extirpated without 
danger of hasmorrhagy or other fatal fymptoms, and 

the delivery will happily fucceed : and if the vagina 

be impervious, the os externum (hut up, or the labia 
grown together, tire parts ftiould be opened with the 

Scalpel, rather than rifle an operation, at beft in the 
iflue doubtful and precarious ; an operation never al¬ 

lowable in fuch cafes, and therefore univerfally impro¬ 

per in difiafes or malconformation of the foft parts of 

generation. If the os externum be entirely clofed, if 

the cavi*y of the vagina be entirely filled up, or the 

paflage confiderably obftru&ed by tumours, callofity, 
or conftri&ion from cicatrice, and there is no reafon to 

fufpeft a fault in the pelvis, of which a judgment may 

be formed by the common marks of deformity, under 
fize, or a ricketty habit; it is by much the beft prac¬ 

tice to open a paflage through the vagina, and deliver 

the woman in the ordinary way. If there be no de- 
fed in the pelvis, the head of the child, or any other 

bulky part that prefents, will advance in thisdire&ion, 

till it meets with a refinance in the foft parts: thus 
the teguments will at length be protruded before the 

child’s head, in form of a tumour, when a Ample inci- 

fion downwards to the perinceum, in the dire&ion of 
the anus, will remove the caufe of difficulty, by reliev¬ 

ing the head; the child will afterward^fafely pafs, and 

the wound will heal without any bad confequence. 
The date of the pelvis, and progrefs of the labour 

in thefe cafes, may often be learned by the touch of 
the finger in ano. 

III. Lacerated uterus is another caufe for which 
-this operation has been recommended. The uterus 
may be ruptured from violence in making the delivery; 

or fuch an accident may happen naturally, either from 

the crofs prefentation of the child in time of pregnan¬ 
cy, or in time of labour, when the pelvis is narrow: 
thefe cafes are generally fatal; and it is very feldom, 

if ever, that the life of the mother can be faved by the 
Caefarian feftion, after the foetus el'capes through the 

torn uterus into the cavity of the abdomen; becaufe it 

ofien happens, that inflammation and fphacetus has 

site died the parts of the uterus that fuftained the pref- 
fure previous to the rupture; or, if otherwife, convul- 

fions or other fatal fymptoms foon enfue, from the 

quantity of blood, waters, &c. poured into the cavity 
of the abdomen. 

When the child cannot be extr3&ed by the natural 
pnflages, tremours, fmgultus, cold fweats, fyncope, and 

the death of the mother, for the moft part, fo quickly 
follow, that it will at lead feem doubtful, to a prndent 

humane pra&itioner, how far it would be advifeable, 

after fo dreadful an accident, the woman apparently in 

the agonies of death, rafhly to perform another dan¬ 

gerous operation, even with a view to preferve the 
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child, till he had waited till the mother recruits or ex¬ 

pires. 
If part of the child be contained within the uterus, 

and the feet can be reached, the practice is to deliver 

by the orifice of the womb: but when the whole foetus 

has efcaped entirely without the uterus, the Casfarean 

operation is recommended as the only means of prefer- 

ving both mother and child. 

If the operation on this occafion be ever allowable, 

it may be afleed, 
1. At what time mult it be performed? 

2. Would it not have the appearance of inhumanity 

to have recourfe -to this expedient immediately after 
the uterus burfts, when the woman is feemingly ready 

to,expire, although it be the only time when there is 

a chance of faving the child? 

3. In moft cafes where this accident happens, fhould 
the Casfarean fedlion be made, is it not highly impro¬ 

bable that the mother will furvive fo terrible a lacera¬ 

tion ? 
4. For if it be done with a view to fave the mother, 

in what manner is the extravafated blood, &c. to be 
evacuated from tbe cavity of the abdomen ? 

What feems to make cafes of this kind unfavourable, 

when the accident happens in time of labour, is, 

1 mo. That here, the parts before rupture, in moft; 

cafes, are in a gangrenous ftate. 

ido, As the rupture is commonly towards the cervix, 
there is generally a much greater hsemorrhagy by rea¬ 

fon of tbe flow contraction of the uterus at this place. 
3tio, The uncertainty, whether, or how long, the 

patient will furvive it, feems alfo a confiderable obftacl# 

to the operation under fuch difagreeable circumftan- 

ces, Ne occidijfe videatur, quern fors interemit. 
IV. Ventral conceptions is a fourth indication for 

this operation. Theie are either in the ovaria, tubes, 
or cavity of the abdomen, and feldom arrive at great 

fize; or are retained, very often a long time, without 

occafioning much complaint. The iflue of thefe con¬ 

ceptions has alfo been no lefs various than extraordi¬ 

nary; for after being retained for a great many years 

in an indolent ftate, at length abfeefles or ulcerations 

have formed, and they have been difeharged through 

all the different parts of the abdomen. 

Moft women feel pain and violent motion at the 
time of ordinary delivery in thefe cafes of ventral con¬ 

ception ; if therefore the operation be ever neceflary, 

now is the proper time to perform it. But in general, 
as the feparation of extra-uterine feetufes from their in- 

volucra, may occafion immediate death in many cafes, 

from the vaft hsemorrhagy that might enfue from the 

non-contraftlle power of the parts to which they ad¬ 

here; unlefs they point outwardly, or excite the moft 

violent fymptoms, they ought univerfally to be left to 

nature. 

V. Hernise of the uterus are feldom or never fuffici- 
ent to induce us to perform the Csefarian feftion, as 

the uterus is very rarely influenced in fuch a manner, 

that the orifice cannot he reached, and the delivery fuc- 
cefsfully made. Manyinftances are to be found among 

furgical authors, where deliveries, under fuch circum- 
(tances, have been happily performed, without having 

recourfe to fo hazardous an expedient. Thus Mauri- 

ctau mentions a cafe, where the uterus, in a ventral 

hernia, was puftied along with the inteftines above the 
hernia 

XIV. 
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Csfarean belly, and contained in a tumour of a prodigious fize; 

Operation. tke vvotnan, however, was delivered at the end of her 

time, in the ordinary way. La Mott relates the hi- 
ftory of a woman in a preternatural labour, whofe ute¬ 

rus and child hung down pendulous to the middle of 

her thigh, but whom, notwithftanding, he fafcly deli¬ 

vered : and Ruyfch gives a cafe where the midwife re¬ 
duced the hernia before delivery; although it was pro- 

lapfed as far as the knee, the delivery was fafely per¬ 

formed, and the woman had a good recovery. 

Laftly, The pofition or bulk, of the child. 

Since the pra&ice of turning the child and deliver¬ 

ing by the feet, and the late improvement of obftetri- 
cal inftruments, this operation is never to be performed 

on account of pofition, inonllrofity, or any other ob- 

ftade on the part of the child. 

Upon the whole, when the pelvis is faulty to fuch 

a degree, that no inftrument can be condu&ed to tear 

and extrafl the child, this perhaps is the only cafe 

wherein this operation fnould be performed on the li¬ 

ving fubjeft. Incifions through the teguments of the 

abdomen to extrafl extra-uterine fcetufes, or bones of 

foetufes, do not properly fall under the name of Cafa- 

’rean. fettioit) as that name implies incifion of the uterus 
alfo. 

When a woman advanced in pregnancy dies fudden- 

ly, either by accident or by natural difeafe, the Caffa- 

rean feftion is recommended as an expedient to pre- 
ferve the life of the child. This is a very proper mea- 

fure, provided the death of the mother be afcertained; 

but fometimes it is a very nice and difficult point to 

diftinguiffi between a deliquium and death; and there¬ 

fore the accoucheur, on fuch an occafion, mull aft with 

the utmoft circumfpeftion. If the operation be de¬ 

layed but a very fhort while after the mother expires, 

it will probably be in vain to make the attempt; for, 

whatever fabulous ftories .may be related to the con¬ 

trary, there are few authentic cafes of the foetus of any 

animal furviving the mother, perhaps an hour : arid 

therefore every thing fhould be in readinefs to extraft 

the child with all poffible expedition, after the event 

of the mother’s death. But, in fuch cafes, the ago¬ 

nies of death often perform the part of labour, and the 

child is fometimes thrown off in articulo mortis; or 

the os uteri is fo much dilated, that there is eafy ac- 

cefs to pafs the hand, turn the child, and deliver. Thus 
one fhould be very cautious in having recourfe to this 

operation, even in the above circumftances; which 

fhould never be done, 

1. Till the death of the mother be afcertained be¬ 

yond doubt; 

2. Till the date of the os uteri be examined ; 

3. Till the confent of the relations be obtained ; 

And, 
Laftly, It need not be undertaken, except where 

the mother dies fuddenly, between the 7th and 9th 

month. 

It is unneceffary where the difeafe has been linger¬ 

ing ; in fuch cafes the child commonly dies before the 

mother. 

When it is doubtful whether the child be alive or 

not, it maybe determined by applying, the hand on 
the abdomen of the mother about the time of, and for 

a little while after, her death, when the life of the 

child will be discovered by its motions and ftrug- 
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Thus having pointed out the different caufes that Operation. 

determine this operation, it may be obierved, that it 

is a frightful and hazardous one ; and although per¬ 

formed fuccefsftilly in a number of cafes, yet, in 

many others, it has failed, and the woman has died 
either immediately or foon after. It fhould never, 

therefore, be undertaken but on extraordinary and 

defperate occafions ; and then it is not only advifeable, 

but incumbent on every praftitioner to whom fuch 

cafes occur. 
To conclude, it may not be improper to give a few 

direftions with regard to the method of performing the 

operation on the living fubjeft. 

Having emptied the bladder, and evacuated the 
contents of the inteftines with repeated emollient gly- 

fters; the patient being encouraged, with proper cor¬ 

dials, and every other requiiite in readinefs, the mutt 

be placed on a table or bed, with her left fide gently 
raifed with pillows or holders, and properly fecured 

by affiftants. An incifion muft be made with a com¬ 

mon convex fcalpel, beginning rather below the navel 

at the middle fpace between it and the fpine of the os 

ilium, carrying it obliquely forwards towards this 

bone, fo that the wound in length may exceed fix 

inches. This external wound is to be carried through 

the common teguments of the abdomen till the pe¬ 

ritonaeum is expofed, when the operator fhould reft a 

little, till the haemorrhage be entirely abated. He 

muft then, with great caution, make a fmall opening 
through this membrane, introduce his finger, and up¬ 

on this a fcalpel (which is preferable to feiffars), and 

with great expedition make a complete dilatation ; he 

muft now wipe away the blood with a fpunge, prefs 

the omentum or inteftines gently to a fide, if in the 

way, and endeavour to difeover to what part of the 

uterus the placenta adheres, that it may be avoided 
in making the incifion. This may eafily be known 

by a thicknefs and folidity in the part, which diftin- 

guifli it from the reft of the uterus; it is ftill more 

eafily difeovered when the membranes are entire. 

The blood-veffels are lefs in number, and fmalleft ia 

the middle and interior part of the uterus, which 

therefore, if the placenta does not interfere, is the 

proper place for making the incifion, which muft be 

performed with the utmoft attention left the child 

fhould be wounded : if the membranes are entire, more 

freedom may be ufed, and vice verfa. The direftion 

and length of the wound of the uterus muft be the 

fame .with the external one. The child muft now be 

quickly extrafted, and the placenta carefully fepa- 

rated ; thefe muft be given to an affiftarjt, who will 

divide, the chord, and take care of the child, as the 

operator’s attention muft be wholly beftovved on the 

mother. The •coagulated blood, &c. being removed 

by a fpunge wrung out of warm water, (left the ute¬ 
rus or inteftines be protruded, which are very trouble- 

fome to reduce), the lips of the external wound muft 
be quickly brought together, and retained by au 

affiflant till fecured by a few ftitches ; generally three 

will be fufficienti as many needles fhould be ready 

threeded with pretty large broad ligatures ; the mid¬ 
dle flitch ought to be made firft ; the needle fhould be 

introduced at a proper diftance, i. e. about an inch 

and one-foarth from the fide of the wound, carrying 

28 L it 
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Caefoiean it firft from without inwards, and then from within 
Operation. otltward3, fecuring with a double flip a knot, to be 

ready to uutie, left violent tenfion or inflammation 

fhould enfue ; under the knot a foft cotnprefs of lint, 
fharpee, or rolled plafter, fhould be applied, and the 

whole drefiings mull be fecured by a proper comprefs 
and bandage. The patient mud be afterwards treat¬ 

ed in the fame manner as after lithotomy, or any other 

capital operation. 
Shtxriiur, To what caufe is the unfuccefsful event 

of this operation to be imputed ? When the operation 

proves fatal, to what immediate caufe are we to 

afcribe the death of the patient ? Is it nervous, or 
uterine irritation, from cutting, that kills ? Is it in¬ 

ternal haemorrhage, or the extravafation of fluids into 

the cavity of the abdomen ? Or are not the fatal cort- 

iequences rather to be imputed to the accefs of the air 

on the irritable vifcera ? This can only therefore be 
prevented by expofing t’nefe parts for as fhort a fpace of 

time as poffible. Dr Monro, the prefent anatomical 
profeffor at Edinburgh, in making experiments on 

young fmall animals, fuch as bitches, cats, frogs, &c. 

by opening the cavity of the abdomen, and tying the 

biliary duds, remarks, that though a large opening 

into the abdomen be made by incifion, if the wound 

be quickly clofed and Hitched, the animal will recover, 

and no bad confequences follow; but if expofed a 
few minutes to the air, dreadful pain foont comes on, 

which the creature expreffes by the fevereft agonie3 ; 

Convulfions at laft enfue, and death within four or fix 
hours after the operation. On opening the abdomen 

after death, the whole vifcera are found to be in an 

inflamed date, and univerfally adhering to one ano¬ 

ther. He has often repeated the experiment, and the 
fame appearances as often take place. 

May not the analogy here jtiftly apply to the 

human fubjed ? And, in performing the Cxfarean 

operation; fliould we not be very careful that the 

vifcera ,be expofed.as little as poffible, and that the 
Wound be covered with the utmoft poffible expedition? 

The ill fuccefs which generally attends the Cxfarean 

operation fome years ago, induced fome French prac¬ 

titioners to try a new method of extrading the child 
when, through the narrownefs of the pelvis, or any 

other caufe, it is impoffible to deliver the woman 

either naturally or by means of inftruments. This 
Was by cutting the fymphyfis of the os pubis; by 

which operation it was thought that the bones would 
feparate to a fufficient degree to make room for the 

paffage of the child. This operation is found nbt to 
be fo fatal in itfelf as the Cxfarean fedion ; but un* 

happily it doth not promife with any certainty to 

afford the neceflary relief to the woman. Dr Wighan 
remarks, 1. That it is extremely difficult to execute 

it with a thick knife, however (harp in the edge. 

The ligamentol)3 and griftly fubftance between the 
bones is fo incompreffible that it will hardly make 

room for the thicker part of the knife to follow its 

Sedge ; but a thin knife goes through it with great 
feafe. 

2. Whoever has had a little pradice, will find, 
that it may be executed without any danger of wound¬ 

ing the bladder or urethra ; becaufe, in cutting cau- 

tioufly with a thin knife, from above downwards and 

inwards, the inftant that the whole is cut through. 
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there is both a particular found, which informs us that Csefarean 

the bufmefs is done, and the two bones fly afunder to °Perallon- 

a fenfible diftance. 
3. When the fymphyfis is completely divided, the 

offa pubis-feparate fo little a way, that fome force is 

neceflary to produce an interval of half an inch ; and 

upon increating the force till the fpace of interval 

comes to two inches and an half, there is a continued 

crafh, from the tearing of the ligamentous fibres at 
the pofterior joints, viz at the fides of the facrum. 

This, though requiring great force, is eafily affeded, 

by bringing the thighs to right angles with the trunk 

of the body, and preffing the knees gradually out¬ 

wards and backwards. In that way, a fmall force has 
a great effedt, becaufe it has the advantage of a long 

lever, and is affifted by almoft the whole weight of the 

lower extremities. 
4. When fuch a violent reparation of the offa pubis 

has been produced, the facrum and offa innomiuata 

remain in contad only at their pofterior parts ; the 
ligaments that conned them at the fore-part being all, 

more or lefs, torn afunder. 
5. The mifehief that may enfue upon cutting one 

joint of the pelvis, and tearing the other two afunder, 

can be afeertained by experience only. It is propofed, 

that the incifion at the pubes (ball not penetrate into 
the cavity of the abdomen. If, by accident, that 

fliould happen, the operation would .of collide be very 

dangerous. Lacerations of tendons, ligaments, and 

flefhy parts, when not complicated with an external 

wound, generally heal up in a kindly manner, as we 

fee in cafes of the ruptured tendo achillis, diflocations, 

and fradures. 
But, on the other hand, at the time of parturition, 

tht body is remarkably difpofed to an inflammatory 

fever, which is alway very dangerous when it rifes to 
any height; and therefore, whatever expofes the body 

to confiderable inflammation at that time, we may 
prefume, muft be attended with fome danger. And 

it muft likewife be remembered, that women who are 

exceedingly crooked, are commonly fo weak that 

they eafily fink under any great difeafe. 

At the fame time our author allows, that the 

Cxfarean fedion, though it may fave the child, yet 
will almoft always be fatal to the mother. The cutting 

of the fymphyfis, on the other hand, hath no proba¬ 

bility of faving the child, and the effed on the mother 

muft be doubtful. He indeed gives no inftance of 
the bad fuccefs of the cutting the fymphyfis, though 

he gives an additional one of the fatality of the 

Cxfarean operation. As a decifive proof of the ineffi¬ 

cacy of the cutting the fymphyfis to fave the child, he 

gives the figures of thediftoned pelvis of two women; 

by which it appears, that the utmoft dilatation ufed by 

this means could have amounted to no more than to 

enlarge the paffage to a circle of two inches and a 

quarter, which is not at all fufficient to afford an exit 
to a living child. In all cafes therefore, when the 

mother cannot be delivered without deftroying the 
child, he gives the preference to the crotchet; after 

the ufe of which, he fays, if the operation is flowly 

performed, by allowing intervals of cafe, as in the 

natural labour, women recover almoft as foon as in 
other cafes. Yet, notwithrtanding all that can be 

argued againft this operation, it is plain, that as it 
gives 
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Manage gives a probable chance of faving the mother’s life, 
ment after though at the expence of the child, it ought always 

Delivery- to be preferred to the Casfarean fe&ion, which faves the 

child, but deftroys the mother. Neverthelefs, it 

would be (hocking to think of performing even this 

operation where there was a poflibility of accomplifli- 

ing the delivery by any other means. 

* Chap. XVI. Of the Management cf Women after 

delivery. 

Thf. woman being delivered of the child and pla¬ 

centa, let a foft linen-cloth, warmed, be applied to 

the external parts ; and if (he complains much of a 

(malting forenefs, fome pomatum may be fpread upon 

it. Tiie linen that was laid below her, to fpunge up 

the difeharges, muft be removed, and replaced with 

others that are clean, dry, and warm. Let her lie on 

her back, with her legs extended clofe to each other; 
or upon her fide, if (lie thinks (he con lie ^aGer in that 

pofition, until (he recovers from the fatigue : if (be is 

fpent and exhauded, let her take a little warm wine 

or caudle, or, according to the common cudom, fome 
nutmeg and fugar grated together in a fpoon : the 

principal deftgn of admitiiftering this powder, which 

among the good women is feldom neglefted, is to fup- 

ply the want of fome cordial draught, when the pa¬ 

tient is too weak to be raifed, or fuppofed to be in 

danger of retchings from her ftomacli’s being over¬ 

loaded. When (he hath in fome meafure recovered her 

flrength and fpirits, let the cloths be removed from 

the parts, and others applied in their room ; and, if 

there is a large difeharge from the uterus, let the wet 

linen below her be alfo (hifted, that (he may not run 

the ri(k of catching cold. 

When the patient is either weak or faintifh, (he 

ought not to be taken out of bed, or even raifed up to 

have her head and body (hifted, until (he is a little re¬ 

cruited 5 otherwife (he will be in danger of repeated 

faintings, attended with convullions, which fonietimes 

end in death. To prevent thefe bad confequences, her 

(kirt and petticoats ought to be loofened and pulled 
down over the legs, and replaced by another well 

warmed, with a broad head-band to be dipt in below, 

and brought up over her thighs and hips: a warm 

double cloth mult be laid on the belly, which is to be 

furrounded by the head-band of the (kirt pinned mo¬ 

derately tight over the cloth, in order to comprefs 

the vifeera and the relaxed parietes of the abdomen, 

more or lefs, as the woman can eafily bear it; by 

which means the uterus is kept firm in the lower part 
of the abdomen, and prevented from rolling from fide 

to fide when the patient is turned : but the principal 

end of this comprefiion is to hinder too great a quan¬ 

tity of blood from rufhing into the relaxed veffels of 

the abdominal contents, efpecially when the uterus is 

emptied all of a fudden by a quick delivery. The 

preffure being thus fuddenly removed, the head is all 

at once robbed of its proportion of blood., and the 

immediate revulfion precipitates the patient into dan¬ 

gerous lypothymia. 
For this reafon the belly ought to be firmly com- 

preffed by the hands of an aflidant, until the bandage 
is applied ; or, in lieu of it, a long towel, (heet, or 

roller, to make a fuilable comprefiion : but for this 
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purpofe different methods are ufed in different coun- Manag* 

tries, or according to the different circumilances of affer 
the patients. The head-cloaths and (hift ought alfo e wery. 

to be changed, becaufe with fweating in time of la¬ 

bour they are rendered wef and difagreeable. Several 

other applications are neceffary, when the external 

or internal parts are rent or inflamed, misfortunes 
that fometimes happen in laborious and preternatural 

cafes.—We (hall conclude this chapter with- giving 
fome neceffary dire&ions with regard to air, diet, 
&c. 

Although we cannot remove the patient immedi¬ 
ately after delivery into another climate, we can qua¬ 

lify the air fo as to keep it in a moderate and fa'u- 

tary temper, by rendering it warm or cold, moift or 

dry, • according to the cireumftances of the occafion. 

With regard to diet, women, in time of labour, and 

even till the ninth day after delivery, ought to eat 

little folid foot!, and none at all during the firft five or 
feven: let them drink plentifully of warm diluting 

fluids, fuch as barley-water, gruel, chicken-water, 

and teas ; caudles arc alfo commonly ufed, compofid 
of water-gruel boiled up with mace and cinnamon, to 

whieh, when drained, is added a third or fourth part 

of white wine, or lefs, if the patient drinks plentifully, 

fweetened with fugar to their fade : this compofition 

is termed white caudle ; whereas, if ale is ufed inflead of 

wine, it goes under the name of brown caudle. In 
fome countries, eggs are added to both kinds; but, 

in that cafe, the woman is not permitted to eat meat 

or broths till after the fifth or feventh day : in this 

country, however, as eggs are no part of the ingre¬ 

dients, the patient is indulged with weak broth fooner, 

and fometimes allowed to eat a little boiled chicken. 

But all thefe differeht preparations are to be preferibed 
weaker or dronger, with regard to the (pices, wine, 

or ale, according to the different conditutions and 

fituatiops of different patients: for example, if fhe 

is low and weak, in confequence of an extraordinary 
difeharge of any kind, either before or after de¬ 

livery, or if the weather is cold, the caudles and broths 

may be made the dronger ; but if (lie is of a full habit 

of body, and has the lead tendency to a fever, or if the 

feafon is exedfively hot, thefe drinks ought to be of a 

very weak confidence, or the patient redriAed to gruel, 

tea, barley and ehicken water, and thefe varied ac¬ 
cording to the emergency of the cafe. 

Her food mud be light and eafy of digedion, fuch 

as panada, bifeuit, and (ago; about the fifth or fevench 

day (he may eat a little boiled chicken, or the lighted 

kind of young meat ; but thefe lad may be given 

fooner or later, according to the circumdances of the 

cafe and the appetite of the patient. In the regi¬ 

men as to the eating and drinking, we fhould rather 

err on the abdemious fide than indulge the woman 

with meat and drong fermented liquore, even if thefe 

lad (hould be mod agreeable to her palate : for we 

find by experience, that they are apt to increafe or 

bring on fevers, and that the mod nourishing and fa- 

lutary diet is that which we have above preferibed. 

Every thing that is difficult of digedion, or quickens 

the circulating fluids, mud of necefiity promote a fever; 

by which the neceffary difeharges are obftru&ed, and 

the patient’s life endangered. 
28 L 2 As 
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As to the article of fleeping and watching, the pa¬ 

tient mult be kept as free from noife as pofiible, by 
covering the floors and flairs with carpets and cloths, 

oiling the hinges of the doors, filencing the bells, ty¬ 

ing up the knockers, and in noify ftreets ftrowiijg the 
pavement with ftraw ; if, notwithftanding thefe pre¬ 

cautions, (he is difturbed, her ears mull be ftnffed with 
cotton, and opiates adminillered to procure fleep ; be- 

canfe watching makes her reftlefs, prevents perfpira- 

tion, and promotes a fever. 
Motion and reft are another part of the nonnatu¬ 

rals to which we ought to pay particular regard. By 
tolling about, getting out of bed, or fitting up too 

long, the perfpiration is difcouraged and interrupted ; 

and in this laft attitude the uteru3, not yet fully con- 
traded, hangs down, ftretching the ligaments, occa- 

fioning pain, cold (hiverings, and a fever: for the pre¬ 

vention of thefe bad fymptoms, the patient mutt be 

kept quiet in bed till after the fourth or fifth day, and 

then be gently lifted up in the bed-cloaths, in a lying 

pofture, until the bed can be adjufted, into which Ihe 
muft be immediately reconveyed, there to continue, 

for the moll part, till the ninth day, after which pe¬ 

riod women are not fo fubjeft to fevers as immediate¬ 
ly after delivery. Some there are who, from the na¬ 

ture of their conftitutions, or other accidents, recover 
more flowly ; and fuch are to be treated with the fame 

caution after as before the ninth day, as the cafe 
feems to indicate: others get up, walk about, and re¬ 

cover, in a much Ihorter time 5 but thefe may fome 

time or other pay dearly for their foolhardinefs, by 
encouraging dangerous fevers : fo that we ought ra¬ 

ther to err on the fafe fide than run any rilk what- 

foever. 
What next comes under confideration is the cir- 

cumftance of retention and excretion. We have for¬ 

merly obferved, that, in time of labour, before the 
head of the child is locked into the pelvis, if the wo¬ 

man has not had an eafy paffage in her belly that fame 

day, the reftum and colon ought to be emptied by a 
glyfter, which will aflift the labour, prevent the difa- 

greeable excretion of the foeces before the child’s head, 

and enable the patient to remain two or three days af¬ 

ter, without the neceffity of going to ftool. How¬ 
ever, Ihould this precaution be neglefted, and the pa¬ 
tient very coftive after delivery, we muft beware of 

throwing up ftimnlatingglyfters, or adminifteringftrong 
cathartics, left they Ihould bring on too many loofe 

flools, which, if’they cannot be ftopt, fometimes pro¬ 

duce fatal confequences, by obftrufting the perfpira¬ 

tion and lochia, and exhauftingthe woman, fo as that 
fhe will die all of a fudden ; a cataftrophe which hath 

frequently happened from this praftice. Wherefore, 

if it be neceflary to empty the inteftines, we ought to 
prefcribe nothing but emollient glyfters, or fome very 

gentle opener, fuch as manna, or elett. leniiivum. But 
no excretion is of more confequence to the patient’s re¬ 
covery than a free perfpiration ; which is fo abfolute- 

ly neceflary, that unlefs fhe has a moifture continually 

on the furface' of her body, for fome days after the 

birth, Ihe feldom recovers to advantage : her health, 
therefore, in a great meafure, depends upon her ehjoy- 

jng undifturbed repofe, and a conltant breathing fweat, 

which prevents a fever, by carrying off the tenfion, 

and alfifts the equal difcbarge of the lochia : and when 
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thefe are obftrufted, and a fever enfueswith pain and Floodings, 

reftleffnefs, nothing relieves the patient fo effeftually * 

as reft and profufe fweating, procured by opiates and 
fudorifics at the beginning of the complaints ; yet thefe 

laft muft be more cautioully prefcribed in excefiive hot 

than in cool weather. 

The laft of the. normaturals to be confidered are the 
pafiionsof the mind, which alfo require particular atten¬ 

tion. The patient’s imagination muft not be difturbed 
by the news of any extraordinary accident which may 

have happened to her family or friends : for fuch in¬ 

formation hath been known to carry off the labour- 
pains entirely, after they were begun, and the woman 

has funk under her dejeftion of fpirits: and, even after 

delivery, thefe unfeafonable communications have pro¬ 

duced fuch anxiety as obftrufted all the neceflary excre¬ 

tions, and brought on a violent fever and convullions, 

that ended in death. 

Chap. XVII. Of violent Floodings. 

All women, when the placenta feparates, and af¬ 

ter it is delivered, lofe more or lefs red blood, from the 
quantity of half a pound to that of one pound, or 

even two; but Ihould it exceed this proportion, and 

continue to flow without diminution, the patient is in 

great danger of her life: this hazardous haemorrhage 

is known by the violence of the difcharge, wetting frelh 
cloaths as fall as they can be applied ; from the pulfe 

becoming low and weak, and the countenance turning 

pale ; then the extremities grow cold, Ihe finks into 

faintings, and, if the difcharge is not fpeedily flopped 

or diminilhed, i* feized with convulfions, which often 

terminate in death. 

This dangerous efflux is occafioned by every thing 

that hinders the emptied uterus from contrafting, fuch 
as great weaknefs and lafiitude, in confequence of re¬ 

peated floodings before delivery ; the fudden evacua¬ 

tion of the uterus ; fometimes, though feldom, it 

proceeds from part of the placenta’s being left in 

the womb} it may happen when there is another 

child, or more, (till undelivered ; when the womb is 

kept diftended with a large quantity of coagulated 

blood; or when it is inverted by pulling too forcibly 

at the placenta. 
In this cafe, as there is no time to be loft, and in¬ 

ternal medicines cannot aft fo fuddenly as to anfwer 

the purpofe, we muft have immediate recourfe to ex¬ 

ternal application. If the diforder be owing to weak¬ 
nefs, by which the uterus is difabled from contrafting 

itfelf, fo that the mouths of the veffels are left open ; 

or, though contrafted a little, yet not enough to re- 

ftrain the haemorrhage of the thin blood ; or if, in fe- 

parating the placenta, the accoucheur has fcratched or 

tore the inner furface or membrane of the womb ; in 

thefe cafes, fuch things muft be ufed as will aflift the 
contraftile power of the uterus, and hinder the blood 

from flowing fo fall into it and the neighbouring vef¬ 
fels ; for this purpofe, cloths dipped in any cold a- 

ftringcnt fluid, fuch as oxycrate, or red tart wine, 

may be applied to the back and belly. Some prefcribe 
venefeftiou in the arm, to the amount of five or fix 

ounces, with a view of making revulfion : if the pulfe 
is ftrong, this may be proper; otherwife, it will do 

more harm than good. Others order ligatures, for 

compreffing the returning veins at the hams, arms, 
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After-pains and neck, to retain as much blood as pofiible in 
' “the extremities and head. Befides thefe applica¬ 

tions, the vagina may be filled with tow or linen- 

rags, dipped in the abovementioned liquids, in which 

a little alum, or fachar-faturni hath been diflblved : 
nay, fome praflitioners injefl proof-fpirits warmed, 

or, foaking them up in a rag or fpunge, introduce and 

fqueeze them into the uterus, in order to conftriuge 

the veficls. 
If the flooding proceeds from another child, the re¬ 

tention of the placenta, or coagulated blood, thefe 

ought immediately to be extracted ; and if there is an 

inverfion of the Hterus, it muft be fpeedily reduced. 

Should the haemorrhage, by thefe methods, abate a 

little, but (till continue to flow, though not in fuch a 

quantity as to bring on fudden death, fome red wine 

and jelly ought to be prefcribed for the patient, who 

fhould take if frequently, and a little at a time ; but 

above all things chicken or mutton broths, admini- 
ftered in the fame manner, for fear of overloading the 

weakened ftomach, and occafioning retchings : thefe 

repeated in fmall quantities, will gradually fill the ex- 

haufted veffels, and keep up the circulation. If the 

pulle continues ftrong, it will be proper to order re- 

peated draughts of barley-water, acidulated with elixir 

vitriol : but if the circulation be weak and languid, 

extract of the bark, diflblved in aq. chmamomi tenuis, 
and given in fmall draughts, or exhibited in any other 

form, will be ferviceable ; at the fame time, lulling 

the patient to reft with opiates. Thefe, indeed, when 

the firft violence of the flood is abated, if properly and 

cautioufly ufed, are generally more effectual than any 

other medicine. 

Chap. XVIII. Of the After-pains. 
After-pains commonly happen when the fibrous 

part of the blood is retained in the uterus or vagina, 

and formed into large clots, which are detained by 

the fudden contraction of the os internum and exter¬ 

num, after the placenta is delivered: or, if thefe 

ftiould be extrafled, others will fometimes be formed, 

tbo’ not fo large as the firft, becaufe the cavity of the 

womb is continually diminilhing after the birth. The 

uterus, in contracting, prefles dowu thefe coagulums 

to the os internum ; which being again gradually 
ftretched, produces a degree of labour-pains, owing 

to the irritation of its nerves : in confequcnce of this 

uneafinefs, the woman fqueezes the womb as in real 

labour; the force being increafed, the clots are pulhed 

along, and when they are delivered (lie grows eafy. 

The larger the quantity is of the coagulated blood, the 

feverer are the pains, and the longer they continue. 

Women in the firft child feldom have after-pains; 

becaufe, after delivery, the womb is fuppofed to con- 

trafl; and pufh off the clots with greater force in the 

firft than in the following labours : after-pains may 

alfo proceed from obftruflions in the veffels, and irri¬ 

tations at the os internum. In order to prevent orre- 

move thefe pains, as foon as the placenta is feparated 

and delivered, the hand being introduced into the ute¬ 

rus, may clear it of all the coagula. .When the womb 
is felt through the parietes of the abdomen larger 

than ufual, it may be taken for granted that there is 

either another child, or a large quantity of this clot¬ 

ted blood j and, which foever it may be, there is a 
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neceffity for its being extrafled. If the placenta comes Loehia. 

away of itfelf, and the after pains are violent, they- 

may be alleviated and carried off by an opiate : for, 

by lleeping and fweating plentifully, the irritation is 

removed, the evacuations are increafed, the os uteri is 

infenfibly relaxed, and the coagula Aide eafily along. 

When the difeharge of the lochia is fmall, the' after- * 

pains, if moderate, ought not to be reftt aintd; be¬ 

caufe the fqueezing which they occafion promotes 

the other evacuation, which is neceffary for the reco¬ 

very of the patient. After-pains may alfo proceed 

from an obftruftion in fome of the veffels, occafioning 

a fmall inflammation of the os internum and liga¬ 

ments ; and the fqueezing thereby occafioned may 

not only help to propel the obftrnfling fluid, but al¬ 

fo (if not too violent) contribute to the natural dis¬ 

charges. 

Chap. XIX. Of the Lochia. 

We have already obferved, that the delivery of the 

child'and placenta is followed by an efflux of more or 

lefs blood, difeharged from the uterus, which, by the 

immediate evacuation of the large veffels, is allowed to 

contraft itfelf the more freely, without the danger of 
an inflammation, which would probably happen in the 

contraftion, if the great veffels were not emptied at the 

fame time : but as the fluids in the fmaller veffels can¬ 
not be fo foon evacuated, or returned into the vena ca¬ 

va, it is neceffary that, after the great difeharge 13 

abated, a flow and gradual evacuation fhould conti¬ 

nue, until the womb fhall be contrafted to near the 

fame fize which it had before pregnancy ; and to 
this it attains about the 18th or 20th day after deli¬ 

very, though the period is different in different wo¬ 
men. 

When the large veffels are emptied immediately af¬ 

ter delivery, the difeharge frequently ceafes for feveral 

hours, until the fluids in the fmaller veffels are propel¬ 

led into the larger, and theu begins to flow again, of 

a paler colour. 

The red colour of the lochia commonly continues 

till the fifth day, though it is always turning more 

and more ferou6 from the beginning: but, about the 

fifth day, it flows off a clear, or fometimes (though 

feldom) of a greenilh tint; for, the mouths of the*- 

veffels growing gradaally narrower by the contrac¬ 

tion of the uterus, at laft allow the ferous part only 

to pafs: as for the greenilh hue, it is fuppofed to pro¬ 

ceed from a diffolution of the cellular or cribriform 

membrane or mucus, that furrounded the furface of 

the placenta and chorion; part of which, being left in 

the uterus, becomes livid, decays, and, diffolving, 

mixes with and tinftures the difeharge as it paffes 

along. 

Though the lochia, as we have already obferved, 

commonly continue till the 18th or 20th day, they 

are every day diminilhing in quantity, and fooneft *■ 
ceafe in thofe women who fuckle their children, or 

have had an extraordinary difeharge at firft; but the 

colour, quantity, and duration, differ in different wo¬ 

men : in fome patients, the red colour difappears on 

the firft or fecond day; and in others, though rarely, 

it continues more or lefs to the end of the month: the 

evacuation in fome is very fmall, in others exceffive: 

in one woman it ceafee very foon, in another flows 
during^ 
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Milk fever during the whole month: yet all of thefe patients 

{hall do well. 
Some allege, that this difcharge from the uterus is 

the fame with that from a wound of a large furface; 

hut it is more reafonable to fuppofe, that the change 

of colour and diminution of quantity proceed from 

1 the flow contraftion of the veflels; becaufe, previous 

to pus, there mufl have been lacerations and xim- 

pofthumes, and, in women who have fuddenly died 
after delivery, no wound or excoriation hath appeared 

upon the inner fnrface of the womb, which is fome- 

times found altogether fmooth, and at other times 

rough and unequal, on that part to which the pla¬ 

centa adhered. The fpace that is occupied before 

the delivery, from being fix inches in diameter, or 
l8 inches in circumference, will, foon after the birth, 

be contrafted to one third or fourth of thefe dimen- 

fions. 

Chap. XX. Of the Milk-fever. 

About the fourth day, the breads generally begin 

to grow turgid and painful. We have formerly ol>- 

ferved, that, during the time of uterine geftation, the 

breads in mod women gradually increafe till the de¬ 

livery, growing fofter as they are enlarged by the 

veflels being more and more filled with fluids; and by 

this gradual diflenfion they are prepared for fecreting 
the milk from the blood after delivery. During 

the two or three fird days after parturition, efpe- 

cially when the woman has undergone a large dif¬ 

charge, the breads have been fometimes obferved to 

fubfide and grow flaccid; and about the 3c! or 4th 

day, when the lochia begin to deereafe, the breads 

fwell again to their former fize, and dretch more and 
more, until the milk, being fecreted, is either fucked 

by the child, or frequently of itfelf runs out at the 

nipples. 
Mod of the complaints incident to women after 

delivery, proceed either from the obftrmftion of the 

lochia in the uterus, or of the milk in the breads, oc- 

cafioned by any thing that will produce a fever; fnch 

as catching cold, long and fevere labour, eating food 

that is hard of digeftion, and drinking fluids that 

quicken the circulation of the blood in the large 
•veflels; by which means the fmaller, with all the de¬ 
cretory and excretory du£U, are obdrufted. 

The difcharge of the lochia being fo different in 

women of different conftitutions, and befides in fome 

meafure depending upon the method of management, 
and the way of life peculiar to the patient, we are not 

to judge of her fituation from the colour, quantity, 

and duration of them, but from the other fymptoms 

that attend the difcharge ; and if the woman, feems 
heaity, and in a fair way of recovery, nothing ought 

to be done with a view to augment or diminifh the 
evacaation. If the difcharge be greater than die can 

bear, it will be attended with all the fymptoms of 
inanition; but as the lochia feldom flow fo violently 

as to dedroy the patient of a fudden, die may be fup- 

ported by a proper nonriftiing diet, affided with cor¬ 

dial and reftorative medicines. Let her, for example, 
ufe broths,, jeliies, and affes milk; if the pulfe is lan¬ 

guid and funk, fine may take repeated dofes of the 

confed. cardiac, with mixtures compofed of the cordial 

waters and volatile fpirits: fubadringents and opiates 

Chap. XX. 
frequently adminidered, with the cert. Peruvian, in Milk fever- 

different forms, and auftere wines, are of great fervice.' 

On the other hand, when the difcharge is too fmall, 

or hath ceafed altogether, the fymptoms are more 

dangerous, and require the contrary method of cure: 

for now the bufinefs is to remove a too great pleni¬ 

tude of the veflels in and about the uterus, occafioning 

tenfion, pain, and labour, in the circulating fluids ; 

from whence proceed great heat in the part, reftlefs- 
nefs, fever, a full, hard, quick pulfe, pains in the head 

and back, naufea, and difficulty in breathing. Thefe 
complaints, if not at fil'd prevented, or removed by reft 

and plentiful fweating, muft be treated with venefe&ion 

and the antiphlogiftic method. 

When the obftruftion is recent, let the patient lie 
quiet, and encourage a plentiful diapherefis, by drink¬ 

ing frequently of warm, weak, diluting fluids, fnch 

as water-uruel, barley-water, tea, or weak chicken- 

broth. 

Should thefe methods be ufed without fnecefs, and 
the patient, far from being relieved by reft, plentiful 

fweating, or a fufficient difcharge of the obftruSed 

lochia, labour under an hot, dry (kin, anxiety, and a 

qnick, hard, and foil pulfe, the warm diaphoretics 

muft-be laid afide; bccaufe, if they fail of having the 

defired effeft, they muft neceffarily increafe the fever 

aud obflru&ion, and recourfe be had to bleeding at 

the arm or ankle to more or lefs quantity, according 

to the degree of fever and obftrudtion; and this eva¬ 
cuation muft be repeated as there is occafion. When 

the obftrudtion is not total, it is fuppofed more pro¬ 

per to bleed at the ankle than at the arm; and at 

this laft, when the difcharge is altogether flopped, ( 

her ordinary drink ought to be impregnated with 

nitre. 

If flie is coftive, emollient and gently opening 

glyfters may be occafionally injedted; and her breads 

muft be fomented and fucked, either by the mouth or 

pipe-glaffcs. If by thefe means the fever is abated; 

and the neceffary difeharges return, the 4 .tient com¬ 

monly recovers; bnt if the complaints continue, the 

antiphlogiftic method muft (till be purfued. If, not- 

withftanding thefe efforts, the fever is not diminifticd 

or removed by a plentiful difcharge of the lochia from 

the uterus, the milk from the breafts, or by a critical 

evacuation by fweat, urine, or (tool, and the woman 

is every now and then attacked with cold fliiverings;' 
.in abfeefs or abfeeffes will probably be formed in the 

uterus or neighbouring parts, or in the breafts; and 
fometimes the matter will be tranflated to other fitua- 

turns, and the feat of it foretold from the part’s being 

afi'edled with violent pains: thefe abfeeffes are more or 

lefs dangerous, according to the place in which they 

happen, thelargenefs of the fuppuration, and the good 

or bad conftitution of the patient. 

If, when the pains in the epigaftric region is violent, 

and the fever inercafed to a very high degree, the pa¬ 

tient (hculd all of a fudden enjoy a ceffa tiun from pain, 
without any previous difcharge or critical eruption, the 

phyfician may pronounce that a mortification is be¬ 
gun; efpecially if, at the fame time, the pulfe becomes 

low, quick, wavering, and intermitting: if the wo¬ 

man’s countenance, from being florid, turns dufky and 

pale, while {he herfelf, and all the attendants, conceit’e 

her much mended; in that cafe, file will grow deli¬ 
rious, 
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-fever, rious, and die in a very fhort time. 

What we have faid on this fubjeft regards that fe¬ 

ver which proceeds from the obftru&ed lochia, and in 
which the breads may likewife be affe&ed: but the 

milk-fever is that in which the breads are originally 
concerned, and which may happen tho’ the lochia con¬ 

tinue to flow in fufficient quantity ; neverthelefs, they 

mutually promote each other, and both are to be treat¬ 

ed in the manner already explained ; namely, by o- 
piates, diluents, and diaphoretics, in the beginning ; 

and, thefe prefcript ions‘failing, the obftru&ions mud 

be refolved by the antiphlogidic method defcribed a- 

hove. The milk-fever alone, when the uterus i3 not 

concerned, is not fo dangerous, and much more ealily 

relieved. Women of an healthy conditution, who 

fuckle their own children, have good nipples, and 

wliofe milk come3 freely, are feldom or never fubjeft 

to this diforder, which is more incident to thofe who 

do not give fuck, and neglect to prevent the fecretion 

in time ; or, when the milk is fecreted, take no mea- 

fures for emptying their breads. This fever likewife 

happens to women who try too foon to fuckle, and con¬ 

tinue their efforts too long at one time 5 by which 

means the nipples, and consequently the breads, are 

often inflamed, fwelled, and obflru&ed. 

In order to prevent a too great turgency in the vef- 

fels of the breads, and the fecretion of milk, in thofe 

women who do not cltoofe to fuckle, it will be proper 

to make external application of thofe things which, by 

their preffure and repercufiive force, will hinder the 

blood from flowing in too great quantity to this part, 

which is now more yielding than at any other time: 

for this purpofe, let the breads be covered with emp. 

de minia, diapalma, ox emp. Jimp, fpread upon linen, 

or cloths dipped in camphorated fpirits, be frequent¬ 

ly applied to thefe parts and the arm-pits; while the 

patient’s diet and drink is of the lighted kind, and 

given in fmall quantities. Notwithdanding thefe pre¬ 

cautions, a turgency commonly begins about the third 

day ; but by red, moderate fweating, and the ufe of 

thefe applications, the tendon and pain will fubfide 

about the fifth or fixth day, efpecially if the milk runs 

out at the nipples : but if the woman catches Cold, 

or is of a full habit of body, and not very abftemi- 

Ous, the tenfion and pain increafing, will bring on a 

cold ihivering fuCceeded by a fever; which m3y ob- 

ftrud the other excretions, 33 well as thofe of the 

bread. 

In this cafe, the fudorifics above recommended mud 

be preferibed ; and if a plentiful fweat enfues, the pa¬ 

tient will be relieved; at the fame time the milk mud 

be extracted from her breads, by fucking with the 

mouth or glaffes: fhould thefe methods fail, and the 

fever increafe, fhe ought to be blooded in the arm ; 

and indead of the external applications hitherto ufed, 

emollient liniments and cataplafms mud be fubdituted, 
in order to foften and relax. If, in fpite of thefe en¬ 

deavours, the fever proceeds for fome days, the pa¬ 

tient is frequently relieved by critical fweats, a large 
difeharge from the uterus, miliary eruptions, or loofe 

ftools mixed with milk, which is curdled in the inte- 

ftines; but fhould none of thefe evacuations happen, 

and the inflammation continue with increafing violence, 
there is danger of an impodhume, which is to be 

brought to maturity, and managed like other inflam- 
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matory tumours; and no aflringents ought to be ap- Evacua- 

plied, led they fhould produce fchirrhous fwellings in tlon5, 
the glands. 

As the crifis of this fever, as well as of that lad de¬ 

fcribed, often conlids in miliary eruptions over the 

whole furface of the body, but particularly on the neck 

and bread, by which the fever is carried off, nothing 

ought to be given which will either greatly increafe 

or diminifh the circulating force, but ftich only as will 

keep out the eruptions. But if, notwithdanding thefe 

eruptions, the fever, indead of abating, is augment¬ 

ed, it will be neceffary to diminifh its force, and pre¬ 

vent its increafe, by thofe evacuations we have men¬ 

tioned above. On the contrary, fhould the pulfe fink, 

the eruptions begin to retreat inwardly, and the mor¬ 

bific matter be in danger of falling upon the vifeera, 

we mud endeavour to keep them out by opiates ami 

fudorific medicines; and here bliders may be applied 

with fuccefs. 

Chap. XXI. Of the Evacuations neceffary at the 

end of the Month after Delivery. 

Those who have had a fufficient difeharge of the 
lochia, plenty of milk, and fuckle their own childrenr 

commonly recover with eafe, and, as the fuperfluous 

fluids of the body are drained off at the nipples, fel¬ 

dom require evacuations at the end of the month; but 

if there are any complaints from fnllnefs, fuch as pains 

and ditches, after the 20th day, fome blood ought to 
be taken from the arm, and the belly gently opened by 

frequent glyders, or repeated dofes of laxative medi¬ 
cines. 

If the patient has tolerably recovered, the milk ha¬ 

ving been at fird fucked or difeharged from the nipples, 

and afterwards difeuffed, no evacuations are neceffary 

before the third or fourth week ; and fometimes not 

till after the fird flowing of the menfes, which com¬ 

monly happens about the fifth week ; if they do not 

appear within that time, gentle evacuations mud be 

preferibed, to carry off the plethora, and bring down 
the catamenia. 

EXPLANATION of the PLATES. 

Fig. 1. gives a front-view of the uterus in fitti p]ate 
fufpended in the vagina; the anterior parts of offa CLXXVlI* 

ifehium, with the offa pubis; pudenda, perinaeum, 

and anus, being removed in order to fijeW the internal 
parts. 

A, the lad vertebra of the loins. 

BB, the offa ilium. 
CC, the acetabula. 

DD, the inferior and poderior parts of the offa if¬ 
ehium. 

E, the part covering the extremity of the coccyx. 
F, the inferior part of the return. 

GG, the vagina cilt open longitudinally,and ftretch- 

ed on each fide of the collum uteri, to fhew in what 

manner the uterus is fufpended in the fame. 

HH, part of the vefica urinaria dretched on each 

fide of the vagina, and inferior part of the fundus U- 
teri. 

I, the collum uteri. 

K, the fundus uteri. 

LL, the tubi Fallopiaiti and fimbrise. 

MM, the ipvaria. 

NN, the 
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Explanat. NN, the ligamenta lata and rotunda. 

l’latM ^:Per'or Part of the re&um. 
. Fig. 2. gives a front-view of the uterus in the be¬ 

ginning of the firfl month of pregnancy; the anterior 

, part being removed that the embryo might appear 

through the amnios, the chorion being diffefted off.- 

A, the fundus uteri. 

B, the collum uteri, with a view of the rugous ca¬ 

nal that leads to the cavity of the fundus. 

C, the os uteri. 
Fig. 3. In the fame view and feftion of the parts as 

•in fig. 1. (hews the uterus as it appears in the fecond 

or third month of pregnancy. 

F, the anus. 
G, the vagina, with its plicae. 

HH, the pofterior and inferior part of the urinary 

bladder extended on each fide; the anterior and fupe- 

rior part being removed. 

’ II, the mouth and neck of the womb, as raifed up 

when examining the fame by the touch, with one of 
the fingers in the vagina. 

KK, the uterus as ftretehed in the fecond or third 

month, containing the embryo, with the placenta ad¬ 
hering to the fundus. 

Fig. 4. In the fame view and fe&ion of the parts 

with the former figures, reprefents the uterus in the 
eighth or ninth month of pregilaney. 

A, the uterus as ftretehed to near its full extent, 
with the waters, and containing the foetus entangled 

in the funis, the head prefenting at the upper part of 

the pelvis. 
BB, the fuperior part of the oflfa ilium. 

CC, the acetabula. 

. DD, the remaining pofterior parts of the ofla if- 

chium. 

E, the coccyx. 

F, the inferior part of the re&um. 

GGG, the vagina ftretehed on each fide. 

H, the os uteri, the neck being ftretehed to its full 

extent or entirely obliterated. 
II, part of the vefica urinaria. 

KK, the placenta, at the fuperior and pofterior part 

of the uterus. 
LL, the membrane*. 

M,, the funis umbilicalis. 

Fig. 5. gives a front view of twins in utero in the 
beginning of labour. 

A, the uterus as ftretehed, with the membranes and 
waters. 

BB, the fuperior parts of the ofla ilium, 

CC, the acetabula. 

DD, the ofla ifehium. 

E, the coccyx. 

F, the lower part of the re&um. 
GG, the vagina. 

H, the os internum ftretehed open about a finger- 

breadth, with the membranes and waters in time of la¬ 
bour-pains. 

II, The inferior part of the uterus, ftretehed with 

the waters which are below the head of the child that 
prefents. * 

KK, the two placentas adhering to the pofterior part 

of the uterus, the two foetufes lying before them, one 

with its head in a proper pofition at the inferior part 

of the uterus, *md the other fituated preternaturally 
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with the head to the fundus : the bodies of each are Explanat. 

here entangled in their proper funis, which frequently 

happens in the natural aa well as preternatural pofi- Pijte5‘ 
tions. 

LLL, the membranes belonging to eaeh placenta. 
Fig. 6. (hews, in a lateral view and longitudinal di- 

vifion of the parts, the gravid uterus when labour is 
fo me what advanced. 

A, the lowed vertebra of the back; the diftance 

from which to the laft-mentioned vertebra is here (hewn 
by dotted lines. 

CC, the ufual thicknefs and figure of the uterus 

when extended by the waters at the latter end of preg¬ 
nancy. 

D, the fame contracted and grown thicker after the 
waters are evacuated. 

EE, the figure of t\it uterus when pendulous. 

FF, the figure of the uterus when ftretehed higher 

than ufual, which generally occafioii3 vomitings and 
difficulty of breathing. 

G, the os pubis of the left fide. 

HH, the os internum. 
I, the vagina. 

K, the left nympha. 

L, the labium pudendi of the fame fide. 

M, The remaining portion of the bladder, 

N, the anus. 

OP, the left hip and thigh. 

Fig. 7. (hews the forehead of the foetus turned 

backwards to the os facrum, and the occiput below the 
pubes, by which means the narrow part of the head 

is to the narrow part of the pelvis, that is, between the 

inferior parts of the ofla ifehium. 

A, the uterus contracted clofely to the foetus after 

the waters are evacuated! 

BCD, the vertebras of the loins, os faerum, and 

coccyx. 
E, the anus. 

F, the left hip. 
G, the perinaeum. 

H, the os externum beginning to dilate. 
I, the os pubis of the left fide. 

K, the remaining portion of the bladder. 

L, the pofterior part of the os uteri. 

Fig. 1. is principally intended to (hew in what man- Plate 
ner the perinaeum and external parts are ftretehed by CLXXIX> 

the head of the foetus, in a firft pregnancy, towards 

the end of the labour. 
A, the abdomen. 

B, the labia pudendi. , 
C, the clitoris and its preputium. 

D, the hairy fcalp of the foetus, fwelled at the ver¬ 

tex, in a laborious cafe, and protruded to the os ex¬ 

ternum. 

E, F, the perinaeum and anus pufhed out by the 

head of the foetus in form of a large tumour. 

GG, the parts that cover the tuberofities of the ofla 

ifehium. 
H, the part that covers the os coccygis. 
Fig. 2. (hews in what manner the head of the foetus 

is helped along with the forceps, as artificial hands, 

when it ia neceflary for the fafety of either mother or 

child. 

A ABC, the vertebrae of the loins, os facrum, and 
coccyx. 

D,. the 
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Kxplanat. D, the os pubis of the left fide, 

of E, the remaining part of the bladder. 
Platc5* FF, the inteftinum refltum. 

GGG, the uterus. 
H, the mons veneris. 
I, the clitoris, with the left nymph. 
X, the corpus cavernofum clitoridis. 
V, the meatus urinarius. 
K, the left labium pudendi. 
L, the anus. 
N, the perinasum. 
QP, the left hip and thigh. 
R, the Ikin and mufcular parts of the loins. 
Fig. 3. (hews the head of the foetus, by ftrong la¬ 

bour-pains, fqueezed into a longifli form, with a tu¬ 
mour on the vertex, from a long compreffion of the 
head in the pelvis. 

K, the tumour on the vertex. 
L, the forceps. 
M, the vefica urinaria much diftended with a large 

quantity of urine from the long preffure of the head 
againft the urethra. 

N, the under part of the uterus. 
00, the os uteri. 
Fig. 4. ihews, in the lateral view, the face of the child 

prefenting and forced down into the lower part of the 
pelvis, the chin being below the pubes, and the vertex 
in the concavity of the os facrum: the water being like- 
wife all difcharged, the uterus appears clofely joined 
to the body of the child. 

Fig. 5. (hews, in a lateral view, the head of the child 
in the fame pofition as in the former figure. 

AB, the vertebra of the loins, os facrum, and coc¬ 
cyx. 

C, the os pubis of the left fide. 
D, the inferior part of the redtum. 
E, the perinaeum. 
F, the left labium pudendi. 
GGG, the uterus. 
Fig. 6. gives a lateral internal view of a difiorted 

pelvis, divided longitudinally, with the head of a foetus 
of the feventli month pafling the fame. 

ABC, the os facrum and coccyx. 
D, the os pubis of the left fide. 
E, the tuberofity of the os ifchium of the fame fide. 
Fig. 7. gives a fide-view of a difiorted pelvis, divi¬ 

ded longitudinally, with the head of a full grown foe¬ 
tus fqueezed into the brim, the parietal bones decuf- 
fating each other, and comprefled into a conical form. 

ABC, the os facrum and coccyx. 
I), the os pubis of the left fide. 
E, the tuberofity of the os ifchium. 
F, the procefius acutus. 
G, the foramen magnum. 

Plate Fig. 1. thews, in a front view of the pelvis, the 
CLXXX. breech of the foetus prefenting, and dilating the os in¬ 

ternum, the membranes being too foon broke. 
Fig. 2. is the reverfe of fig. 1. the fore-parts of the 

child being to the fore-part of the uterus. 
Fig. 3. represents, in a front-view of the pelvis, the 

foetus comprelfed, by the contraction of the uterus, in¬ 
to a round form, the fore-parts of the former being to¬ 
wards the inferior part of the latter, and one foot and 
hand fallen down into the vagina. In this figure, the 
anterior part of the pelvis is removed, by a longitudi- 
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nal fedtion through the middle of the foramen mag- Expiauat. 

*Um- . . . Places. 
AA, the fuperior parts of the ofla ilium. _ 
BB, the uterus. 
C, the mouth of the womb ftretched and appear¬ 

ing in 
0000, the vagina. 
D, the inferior and pollerior part of the os exter¬ 

num. 
EEEE, the remaining parts of the ofla pubis and 

ifchium. 
FFFF, the membrana adipofa. 
Fig. 4. reprefents, in the fame view with fig. 3. the 

. foetus in the contrary pofition; the breech and fore¬ 
parts being towards the fundus uteri, the left arm in 
the vagina, and the fore-arm without the os exter¬ 
num, the fhoulder being likewife forced into the os 
uteri. 

Fig. 5. reprefent6, in a lateral view of the pelvis, 
the method of extrafting, by means of a curved crotchet, 
the head of the foetus, when left in the uterus, after 
the body is delivered and feparated from it; either by 
its being too large, or the pelvis too narrow. 

ABC, the os facrum and coccyx. 
D, the os pubis of the left fide. 
EE, the uterus. 
F, the locking part of the crotchet. 
g,h,i, the point of the crotchet on the infide of the 

cranium. 
Fig. 6. reprefents the forceps and blunt-hook. 
A, the ftreight forceps, i/i the exadt proportion as 

to the width between the blades, and length from the 
points to the locking-part; the flrft being two and the 
fecond fix inches, which, with three inches and a half, 
(the length of the handles), make in all eleven inches 
and a half. 

B reprefents the pofterior part of a fingle blade in 
order to (hew the width and length of the open part 
of the fame, and the form and dimenfions of the whole. 

C, the blunt hook, which isufed for three purpofes: 
1. To afiift the extraction of the head, after the cra¬ 
nium is opened with the feiflars, by introducing -the 
fmall end along the ear on the out fide of the head to 
above the under-jaw, where the point is to be fixed ; 
the other extremity of the hook being held with one 
hand, whillt two fingers of the other are to be intro¬ 
duced into the forefaid opening, by which holds the 
head is to be gradually extracted. 2. The fmall end 
is ufeful in abortions, in any of the firft four or five 
mouths, to hook down the fecundines, when lying loofe 
in the uterus, when they cannot be extradted by the 
fingers or labour-pains, and when the patient is much 
weakened by floodings. 3. The large hook at the 
other end is ufeful to aflift the extradtioi? of the body, 
when the breech prefents ; but fliould be ufed with 
great caution, to avoid the diflocation or fradture of 
the thigh. 

Fig. 7. A reprefents the whale-bone fillet, which 
may be fometimes ufeful in laborious cafes, when the 
operator is not provided with the forceps, in fudden 
and unexpected exigencies. 

BB, two views of a peflary for the prolapfus uteri. 
After the uterus is reduced, the large end of the pef- 
fary is to be introduced into the vagina, and the os 
Uteri retained in the concave part, where there are three 

28 M holes 
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Explanat. holes to prevent the ftagnation of any moifture. The 

V\°Ls en^ without the 03 externum has two tapes drawn 
aU5, through the two holes, which are tied to four other 

tapes, that hang down from a belt that furrounds the 

woman’s body, and by this means keep up the pelfary. 
This peffary may be taken out by the patient when (he 

goes to bed, and introduced again the morning; but 
as this fometimes rubs the os externum, fo as to make 

its ufe uneafy, the round kind, marked C, are of more 

general ufe. They are made of wood, ivory, or cork, 
(the lait covered with cloth and dipped in wax:) the 

peflary is to be lubricated with pomatum, the edge 

forced through the paflage into the vagina, and a fin¬ 
ger introduced in the, hole in the middle lays it acrofs 

within the os externum. They ought to be larger or 

fmaller, according to the widenefs or narrownefs of the 

paffage, to prevent their being forced out by any ex¬ 
traordinary (training. 

DD gives two views of a female catheter, to (hew 

Chap. XX. 
Explanat, 

Fig. 8. a, reprefents a pair of curved crotchets lock- of 
ed together in the fame manner as the forceps. The a es* 

dotted lines along the infide of one of the blades re- 

prefent a (heath contrived to guard the point till it is 

introduced high enough : the ligature at the handles 

marked with two dotted lines is then to be untied, the 

(heath withdrawn, and the point being uncovered is 

fixed as in fig. 5. 

b, gives a view of the back part of one of the crotch¬ 
ets, which is 12 inches long. 

c, a front view of the point, to (how its proportional 
length and breadth. 

d, the feiflars for perforating the cranium in very 

narrow and diftorted pelvifes. They ought to be made 

very (trong, and at leaft nine inches in length, with 

(lops or relts in the middle of the blades, by which a 

large dilatation is more eafily made. 

MIDWIFERY. 
its degree of curvature and different parts. 

MIG 
Mlgdol MIGDOL, or Magdol, (anc. geog.), a place in 

ll . the Lower Egypt, on this fide Pihahiroth, or between 
a igiation. |t an(j tjjC Re(]-Sea, towards its extremity. The term 

denotes a tower or fortrefs. It is probably the Mag- 

dolus of Herodotus; feeing the Septuagint render it by 
tlte fame naftie. 

MIGNARD (Nicholas), a very ingenious French 

painter, born at Troyes in 1628; but, fettling at A- 

vignon, is generally diftinguiftied frojn his brother Pe¬ 

ter by the appellation of Mignard of Avignon. He 

was afterwards employed at court and at Paris, where 

he became re&or of the royal academy of painting. 
There are a great number of his hiftorical pieces and 

portraits in the palace of the Tuilleries. He died in 
1690. 

Mignard (Peter), the brother of Nicholas, was born 

at Troyes in 1610; and acquired fo much of the tafte 

of-the Italian fchool as to be known by the name of the 

Roman. He was generally allowed to have a fupe- 

rior genius to his brother Nicholas ; and had the ho¬ 
nour of painting the popes Alexander VII. and Ur¬ 

ban VIII. befides many of the nobility at Rome, and 
divers of the Italian princes: his patron, Lewis, fat 

ten times to him for his portrait, and refpe&ed his ta¬ 

lents fo much as to ennoble him, make him his prin¬ 

cipal painter after the death of Le Brun, and appoint 

liimdire&or of the manufa&ories. He died in 1695; 
and many of his pieces are to be feen at St Cloud. 

MIGNON (Abraham), a celebrated painter, born 

at Francfort, acquired a great reputation by his (kill 
in reprefenting flowers, fruits, infeds, flies, birds, and 

fifties. His colouring is admirable; and the dew fpread 

on the flowers is fo well imitated in his pidures, that 
ene is tempted to take hold of them. 

MIGRATION, the paflage or removal of a thing 
out of one place into another. 

Migration of Birds.—It has been generally be¬ 

lieved that many different kinds of birds annually pafs 

from one country to another, and fpend the fummer or 

the winter where it is mod agreeable to them ; and 
that even the birds of our own ifland will feek the mod 

diftant fouthern regions of Africa, when direded by 

a peculiar inftind to leave their own country. It hath 

long been an opinion pretty generally received, that 
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fwallows refide during the winter-feafon in the warm Migration, 

fouthern regions ; and Mr Adanfon particularly re- •—~ 

lates his having feen them at Senegal when they were 

obliged to leave this country. But befides the fwal- 

low, Mr Pennant enumerates many other birds which 

migrate from Britain at different times of the year, 

and are then to be found in other Countries; after 

which they again leave thefe countries, and return to 

Britain. The reafon of thefe migrations he fuppofes 

to be a defed of food at certain Teafons of the year, 

or the want of a fecure afylum from the perfecution 

of man during the time of courtfhip, incubation, and 

nutrition.—The following is his lift of the migrating 

fpecies. 

1. Cronus. Of this genus, the hooded crow migrates 
regularly with the woodcock. It inhabits North Bri¬ 

tain the whole year: a few are faid annually to breed 

on Dartmoor, in Devon(hire. It breeds alfo in Swe¬ 

den and Auftria: in fome of the Swedifh provinces it 

only (hifts its quarters, in others it refides throughout 

the year. Our author is at a lofs for the fummer re~ 

treat of thofe which vifit us in fuch numbers in winter, 

and quit our country in the fpring; a.*.d for the rea¬ 

fon why a bird, whofe food is fuch that it may be 

found at all feafons in this country, (hould leave us. 

2. Cuckoo. Difappears early in autumn; the retreat 

of this and the following bird is quite unknown to us. 

3. Wryneck. Is a bird that leaves us in the winter. 
If its diet be ants alone, as feveral afiert, the caufe of 

its migration is very evident. This bird difappears be¬ 

fore winter, and revifits us in the fpring a little earlier 

than the cuckoo. 
4. Hoopoe. Comes to England but by accident: 

Mr Pennant once indeed heard of a pair that attemp¬ 

ted to make their neft in a meadow at Selborne, Hamp- 

(hire, but were frighted away by the curiofity of peo¬ 

ple. It breeds in Germany. 

5. ' Grous. The whole tribe, except the quail, lives 

here all the year round : that bird either leaves us, or 

elfe retires towards the fea-coafts. 
6. Pigeons. Some few of the ring-doves breed 

here; but the multitude that appears in the winter, is 

fo difproportioned to what continue here the whole 

year, as to make it certain that the greateft part quit 
the 
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Migration, the country In the fpring. It is mod probable they the bulk of thefe. are: when great part of our iiland Migia bu. 

-- go to Sweden to breed, and return from thence in au- was a mere wafte, a tra& of woods and fen; doubtlefs 

tumn ; as Mr Ekmark informs us they entirely quit many fpecies of birds (which at this time migrate) 

that country before winter. Multitudes of the com- remained in fecurity throughout the year. Egrets, a 

mon wild pigeons alfo make the northern retreat, and fpecies of heron, now fcarce known in this ifland, were 

vifit us in winter; not but numbers breed in the high in former times in prodigious plenty; and the crane, 

cliffs in all parts of this ifland. The turtle alfo pro- that ha3 totally forfaken this country, bred familiarly 

bably leaves us in the winter, at leaft changes its in our marfhes : their place of incubation, a3 well as 

place, removing to the fouthern counties. of all other cloven-footed water-fowl (the heron excep- 
7. Stare. Breeds here. Pofiibly feveral remove to ted) being on the ground, and expofed to every one : 

other countries for that purpofe, fince the produce of as rural occonomy increafed iu this country, thefe ani- 

thofe that continue here feems unequal to the clouds mals were more 3nd more difturbcd ; at length, by a 

of them that appear in winter. It is not unlikely that feries of alarms, they were neceflitated to feek, during 

many migrate into Sweden, where Mr Berger obferves the fummer, fome lonely fafe habitation. 

they return in fpring. On the Contrary, thofe that build or lay in the al- 
8. Thrujhes. The fieldfare and the redwing breed moft inacceffible rocks that impend over the Britifti 

and pafs their fummers in Norway and other cold coun- feas, breed there ftill in vaft numbers, having little to 

tries ; their food is berries, which abounding in our fear from the approach of mankind: the only difturb- 
' ’ ' ' ‘ f ' ance they meet with in general being from the dcfpe- 

rate attempts of fome few to get their eggs. 
Cloven-footed Water-Fowl. 

iy, Herons. The white heron is an uncommon 

bird, and vifits us at uncertain feafons; the common 

kind and the bittern never leave us. 

16. Curlews. The curlew breeds fometimes on our 

mountains; but, confidering the vaft flights that ap¬ 

pear in winter, it is probable that the greater part re¬ 

tire to other countries : the whimbrel breeds on the 

kingdoms, tempts them here in the winter. Thefe two 

and the Royfton crow are the only land-birds that re¬ 

gularly and conftantly migrate into England, and do 

not breed here. The hawfinch and crofsbill come here 

at fuch uncertain times as not to deferve the name of 

birds of pajfage. 
9. Chatterer. The chatterer appears annually a- 

bout Edinburgh in flocks during winter; and feeds on 

the berries of the mountain-aft). In South Britain it 

is an accidental vifitant.. 
io. Grofbeaks. The grofbeak and crofsbill come Grampian hills, in the neighbourhood of Invercauld. 
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here but ieldom ; they breed in Auftria. The pine 

grofbeak probably breeds in the forefls of the High¬ 

lands of Scotland. 
11. Buntings. All the genus inhabits England 

throughout the year; except the greater brambling, 

which is forced here from the north in very fevere fea¬ 

fons. 
12. Finches. All continue in -fome parts of thefe , 

kingdoms, except the fiikin, which is an irregular vi¬ 

fitant, faid to come from Rufiia. The linnets fhift 

their quarters, breeding in one part of this ifland, and 

remove with their young to others. All finches feed 

on the feeds of plants. 
13. Larks, fly-catchers, wagtails, and warblers. 

All of thefe feed on infers and worms; yet only part 
of them quit thefe kingdoms; though the reafon of 

migration is the fame to all. The nightingale, black¬ 

cap, fly-catcher, willow-wren, wheat-ear, and white- 

throat, leave us before winter, while the fmall and de¬ 
licate golden-crefted wren braves our fevereft frofts. 

The migrants of this genus continue longeft in Great 
Britain in thefouthern counties, the winter in thofe parts 

being later than in thofe of the north; Mr Stillingfleet 

having obferved feveral wheat-ears in the ifle of Pur- 

beck ^>n the 18th of November. As thefe birds are 

incapable of very diftant flights, Spain, or the fouth 

of France, is probaby their winter-afylum. 
14. Swallows and goat-fucker. Every fpecies dif- 

appears at the approach of winter. 
Water-Fowl. 

Of the vaft variety of water - fowl that frequent 

Great Britain, it is amazing to refle& how few are 

known to breed here: the caufe that principally urges 

them to leave this country, ftems to be not merely the 

want of food, but the defire of a fecure retreat. Our 

country is too populous for birds lo (hy and timid as 

17. Snipes. The woodcock breeds in the moiffc 

woods of Sweden, and other cold countries. Some 

fnipes breed here, but the greateft part retire elfe- 

where; as do every other fpecies of this genus. • 

18. Sandpipers. The lapwing continues here the 

whole year; the ruff breeds here, but retires in win¬ 

ter; the redlhank and fandpiper breed in this country, 

and refide here. All the others abfent themfelves du¬ 

ring fummer. 
19. Plovers and oyfter-catcher. The long-legged 

plover and fanderling vifit us only in winter; the dot¬ 

trel appears in fpring and in autumn; yet, what is very 

Angular, we do not find it breeds in South Britain* 

The oyfter-catcher lives with us the whole year. The 

Norfolk plover and fea-lark breed in England. The 

green plover breeds on the mountains of the north of 

England, and on the Grampian hills. 
We muft here remark, that every fpecies of the ge¬ 

nera of curlews, woodcocks, fandpipers, and plovers, 

that forfake us in the fpring, retire to Sweden, Po¬ 

land, Pruflia, Norway, and Lapland, to breed: as, foon 

as the young can fly, they return to us again, becaufe 

the frofts which fet in early in thofe countries totally 

deprive them of the means of fublifting ; as the dry- 

nefs and hardnefs of the ground, in general, during 
our fummer, prevent them from penetrating the earth 

with their bills, in fearch of worms, which are the na¬ 

tural food of thefe birds. Mr Ekmark fpeaks thus of 

the retreat of the whole tribe of cloven-footed water 

fowl out of his country (Sweden) at the approach of 

winter; and Mr Klein gives much the fame account of 

thofe of Poland and Pruflia. 
20. Rails andgallinules. Every fpecies of thefe two 

genera continue with us the whole year; the land-rail 

excepted, which is not feen here in winter. It likewife 

continues in Ireland only during the fummer-months, 
28 M 2 when 



M . I G [ 5042 ] MIG 
Migration, when they are very numerous, as Mr Smith tells us in 

the Hijiory of Waterford, p. 336. Great numbers ap¬ 
pear in Anglefea the latter end of May; it is fuppofed 
that they pafs over from Ireland, the paffage between 

the two illands being but fmall. As we have inftances 

of thefe birds lighting on {hips in the channel and the 

Bay of Bifcay, we may conjedtufe their winter-quar¬ 

ters to be in Spain. 
Finned-footed Water-Birds. 

2t. Phalaropes. Vifit os but feldom; their breed¬ 

ing place is Lapland, and other ar&ic regions. 
22. Grebes. The great-crefted grebe, the black and 

white grebe, and little grebe, breed with us, and never 

migrate; the others vifit us accidentally, and breed in 

Lapland. 
Web-footed Birds. 

23. Avofet. Breed near Fofsdike in Lincoln {hire; 

but quit their quarters in winter. They are then {hot 

in different parts of the kingdom, which they vifit, not 

regularly, but accidentally. 

24. Auks and guillemots. The great auk or pinguin 
fometimes breeds in St Kilda. The auk, the guillemot, 

and puffin, inhabit moft of the maritime cliffs of Great 
Britain, in amazing numbers, during fummer. The 

black guillemot breeds in the Bafs Ifle, and in St Kili’, 

and fometimes in Llandidno rocks. We are at a lofs 
for the breeding place of the other fpecies ; neither 

can we be very certain of the winter refidence of any 
of them, excepting of the leffer guillemot and black¬ 

billed auk, which, during winter, vifit in vaft flocks 

the Frith of Forth. 

25. Divers. Thefe chiefly breed in the lakes of 
Sweden and Lapland, and fome in countries near the 
pols; but fome of the red-throated divers, the northern 

and the imber, may breed in the north of Scotland and 

its ides. 
26. Terns. Every fpecies breeds here; but leaves 

us in the winter. 

27. Petrels. The fulmar breeds in the Ifle of St 

Kilda, and continues there the whole year, except Sep¬ 

tember and part of O&ober: the Ihearwater vifits the 

Ifle of Man in April; breeds there; and, leaving it in 
Auguft or the beginning of September, difperfes over 

all parts of the Atlantic ocean. The ftormfinch is 

feen at all diltances from land on the fame vaft watery 
traft ; nor is ever found near the fttore except by fome 

very rare accident, unlefs in the breeding feafon. Mr 

Pennant found it on fome little rocky ifles, off the north 
of Skie. It alfo breeds in St Kilda. He alfo fufpe&s 

that it nettles on the Blafquet Ifles off Kerry, and that 
it is the gourder of Mr Smith. 

28. Merganftrs. This whole genus is mentioned 

among the birds that fill the Lapland lakes during 

fummer. Mr Pennant has feen the young of the red- 
breafted in the north of Scotland: a few of thefe, and 

perhaps of the goofanders, may breed there. 

29. Ducks. Of the numerous fpecies that form this 
genus, we know of few that breed here. Thefwan and 

goofe, the {hield-duck, the eider-duck, a few {hovelers, 

garganies, and teals, and a very fmall portion of the 
wild ducks. 

The reft contribute to form that amazing nrulti- 
ftude of water-fowl that annually repair from moft parts 

©f Europe To the woods and lakes of Lapland and 

other arftic regions, there to perform the functions of 

incubation and nutrition in full fecurity. They and Migration, 

their young quit their retreat in September, and dif- 

perfe themfelves over Europe. With us they make 

their appearance the beginning of Oftober; circulate 

firft round our {hores; and, when compelled by fevere 
froft, betake themfelves taour lakes and rivers. Of 

the web-footed fowl there are fome of hardier confti- 

tutions than others: thefe endure the ordinary winter* 

of the more northern countries ; but when the cold 

reigns there with more than common rigour, repair 

for Ihelter to thefe kingdoms: this regulates the ap¬ 
pearance of fome of the diver kind, as alfo of the wild 

fwans, the fwallow-tailed {hield-duck, and the different 
forts of goofeanders which then vifit our coafts. Barentz 

found the barnacles with their nefts in great numbers 

in Nova Zembla. Collett. Voy. Dutch Eajl-India Com¬ 
pany , 8vo. 1703. p. 19. Clufius, in his Exot. 368. 

alfo obferves, that the Dutch difcovered them on the 

rocks of that country and in Waygate Straits. They, 

as well as the other fpecies of wild-geefe, go very far 

north to breed, as appears from the hiftories of Green¬ 

land and Spitzbergeu, by Egede and Crantz. Thefe 
birds feem to make Iceland a retting place, as Horre- 

bow obferves: few continue there to breed, but only 

vifit that ifiand in the fpring, and after a ffiort ftay 

retire (bill further north. 

30. Corvorants. The corvorant and fhag breed on 

moft of our high rocks : the gannet in fome of the 
Scotch ifles, and on the coaft of Kerry: the two firft 

continue on our fliores the whole year. The gannet 

•difperfes itfelf all round the feas of Great Britain, in 

purfuit of the herring and pilchard, and even as far aa 
the Tagus to prey on the fardina. 

But of the numerous fpecies of fowl here enumera¬ 

ted, it may be obferved how very few entruft them¬ 

felves to us in the breeding feafon, and what a diftant 

flight they make to perform the firft great diftate of 
nature. 

There feems to be fcarcely any but what we have 

traced to Lapland, a country of lakes, rivers, fwamps, 
and alps, covered with thick and gloomy forefts, that 

afford {helter during fummer to thefe fowls, which in 

winter difperfe over the greateft part of Europe. In 

thofe ardic regions, by reafon of the thicknefs of the 
woods, the ground remains rnoift; and penetrable to the 

woodcocks, and other flender-billed fowl: and for the 

web-footed birds, the waters afford larva* innumerable 
of the tormenting knat. The days there are long ; 

and the beautiful meteorous nights indulge them with 

'every opportunity of colleding fo minute a food: whilft 

mankind is very fparingly fcattered over that vaft nor¬ 
thern wafte. 

Why then Ihould Linnaeus, the great explorer of 

thefe rude defarts, be amazed at the myriads of water- 
fowl that migrated with him out of Lapland i which 

exceeded in multitude the army of Xerxes; covering, 

for eight whole days and nights^the furfaceofthe river 
Calix. His partial obfervation as a botanift, would 

confine their food to the vegetable kingdom, almoft 

denied to the Lapland waters; inattentive to a more 

plenteous table of infeS-food, which the all-bountiful 
Creator had fpread for them in the wildernefs. It may 

be remarked, that the lakes of mountainous rocky 
countries in general are deftitute of plants: few or 

none are feen on thofe of Switzerland; and Linnaeus 

stakes 
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Migration, makes the fame obfervation in refpeA tfl thofe of Lap- 

land; having, during his whole tour, difcovered only 

a fingle fpecimen of a lemna trifulca, or “ ivy-leaved 

duck’s meat,” Flora Lap. n° 470.; a few oftheye/V- 

pus lacujlris, or “ bullrulh,” n° 18.; the alopecurusge- 

niculatus, or “ flote foxtail grafs,” n° 38.; and the ra¬ 

nunculus aquatilis, n° 234. ; which are all he enume¬ 

rates in his Prolegomena to that excellent performance. 

Under the article Hirundo, we have given the prin¬ 

cipal arguments for and again!! the migration of fwal- 

Jows. Here we fhall give a !hort abffraft of the ar¬ 

guments ufed by the Hon. Daines Barrington again!! 

the migration of birds ill general, from a paper pu- 

blifhcd by him in the 62d volume of the Philofophical 

Tranfa&ions. This gentleman denies, that any well- 

attefted rnftances can be produced of this fuppofed 

migration, which, if there were any fuch periodical 

flight, could not poflibly have efcaped the frequent 

obfervation of feamen. It has indeed been a!ferted 

that birds of paflage become invifible in their flight, 

becaufe they rife too high into the air to be perceived, 

and becaufe they choofe the night for their paflage. 

The author, however, exprtffes his doubts “ whether 

any bird was ever feen to rife to a greater height than 

perhaps twice that of St Paul’s crofs j” and he further 

endeavours to !hew, that the extent of fome of thefe. 

fuppofed migrations (from the northern parts of Eu¬ 

rope, for inflance, to the line) is too great to be ac¬ 

counted for, by having recourfe to the argument foun¬ 

ded on a no&ural paflage. 

The author next recites, in a chronological order, 

all the inlfances that he has been able to colled!, of 

birds having been actually feen by mariners when they 

were crofiing a large extent of fea ; and he endeavours 

to fhew that no ftrefs can be laid on the few cafual 

obfervations of this kind that have been produced in 

fupport of the dodlrine of a regular and periodical mi¬ 

gration. 

Mr Barrington afterwards proceeds to invalidate 

M. Adanfon’s celebrated obfervation with refpedt to 

the migration of the fwallow in particular, and which 

has been confidered by many as perfedlly decifive of 

the prefent quettion. He endeavours to (hew that the 

four fwallows which that naturalift caught,, on their 

fettling upon his (hip, on the 6th of Oelober at about 

the dillance of 50 leagues from the coaft of Senegal, 

and which he fuppofes to have been then proceeding 

from Europe to pafs the winter in Africa, could not 

be true European fwallows; or, if they were, could 
not have been on their return from Europe to Africa. 

His objedlions are founded principally on fome proofs 

which he produces ofM. Adanfon’s want of accuracy 

on this fubjedl, which has led him, in the prefent in- 

ftance, to miftake two African fpecies of the fwallow- 

tribe, defcribed and engraved by Briffon, for Eu¬ 
ropean fwallows, to which they bear a general refem- 

blance: or granting even that they were European 

fwallows, he contends, that they were flitting from the 

Cape de Verd Iflands to the coaft of Africato 

which (hort flight, however, they were unequal, and ac¬ 

cordingly fell into the failor’s hands.” 

After many obfervatioos and refledliqns on the fub- 

je£l, the author endeavours to fupport the opinion that 

fwallows, and perhaps fome other fuppofed birds of 

paflage, remain with us during the winter in a torpid 

ftate; obferving that, notwithftanding the great care Migration, 

which they take to conceal themfelves, it is certain 

that they have been frequently found, during the 

period of their fuppofed abfence, lying hid in caverns, 

or hollow trees, and even under water. Befides other 

inftances, well known to thofe who have attended to 

this fubjedt, the author gives us the teftimony of Mr 

Stephens A. S. S. who allured him that he had bim- 

felf picked up a duller of three or four fwallows (or 

martins) out of a pond of his father’s at Shrivenham- 

iir Berkfliire, in the month of February ; that they 

were caked together in the mud ; and that, on carrying 

them into the kitchen, they foon flew about the room, 

in the prefence of his father, mother, and others. 

The fame fad! was afterwards confirmed to the author 

by Dr Pye, who was then Mr Stephens’s fchool- 

fellow at Shrivenham, and by another gentleman who- 
now lives in that village. 

It may naturally be aflted, why fwallows, in par¬ 

ticular, are not frequently thus found in their torpid 

flate. In anfwer to this queftion the author obferves,. 

that the fame inftindl which prompts the bird thus 

to conceal itfelf, iriftrudts it to choofe. fuch a place of 

fecurity, that common accidents will not difcqver it;— 

that ponds are feldom cleaned in the winter, as it is 

fuch cold work for the labourersthat fadls of this 

fort are little attended to; and that the common la¬ 

bourers who have the beft chance of finding torpid 
birds, make no mention of the difcovery to others, 

as they confider it as a thing of courfe, and confe- 

quently not interefting to any one. He adds, that 

fwallows may be conftantly taken in the month of 

Odtober, and even fo late as November, during the 

dark night, while they fit on the willows in the 

Thames ; and that one may almoft inftantaneoufly 

fill a large fack with them, becaufe at this time they 

will not ftir from the twigs when you lay your hands 

upon them. This, fays the author, looks very much 

like their beginning to. be torpid, before they hide 
themfelves under the water. 

To this argument-, however, the monthly reviewers 

oppofe the following,, which appears to them decifive 

in lavour of migration. The fwallow, it is fuppofed, 

like other birds,, moults once a-year at leal!: but 

during the whole time this bird is feen with us, it 

appears in full feather. The procefs of moulting, 

therefore, mud be performecj fomewhere : but as it is 

abfurd to fuppofe that this great change can be 

effedled in thefe birds while they are lying afleep, 

or torpid in caverns and hollow- trees, or immerfed 

in cluliers in the mud at the bottom of poods or 

rivers, they muft moult in fome diftant country,, 

to which they retire when they difappear in thefe 
parts. 

Migration ofFtJhes. See Clcpea. _ 

St MIGUEL, one of the Azore iflands, fityated 

in W. Long. 22. 45, N. Lat. 38. ro. This ifland 

appears to be entirely volcanic. The beft account 

we have of it hath been publifhed in the 68th volume 

of the Philofophical Tranfa&ions by Mr Francis 

Maffon. Acording to him, the produdlions differ 

greatly from thofe of Madeira, infomuch that none of 

the trees of the latter are found here, except the £aya: 

it has a nearer affinity to Europe than Africa. The 

piountains are covered with the erica vulgaris, and an 

elegant. 
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Migration, elegant cver-green lhrub -very like a phillyrea, which 

MlSuel‘ gives them a mod beautiful appearance. 
It is one of the principal and moft fertile of the 

Azorian iflauds, lying nearly eaft and weft; its length 

is about 18 or 20 leagues; its breadth unequal, not 

exceeding five leagues, and in fome places not more 

than two. It contains about 80000 inhabitants. 

Its capital, the city of Ponta del Guda, which con¬ 

tains about 12000 inhabitants, isfituatedon the fouth 

fide of the ifland, on a fine fertile, plain country, 

pretty regularly built; the ftreets ftraight, and ofa good 

breadth. It is fupplied with good water, which is 

brought about the diftance of three leagues from the 

neighbouring mountains. The churches and other 

religious edifices are elegant and well built for fucli an 

ifland. There is a large convent of 'Francifcan friars 

and one of the order of St Auguftin, four convents 
for profeffed nuns, and three Recolhimentos for young 

women and widows who are not pTofeffed. The 

veflels anchor in an open road ; but it is not dangerous, 

as no wind can prevent their going to fea in cafe of 

ftormy weather. 
The country round the city is plain for feveral 

miles, well cultivated, and laid out with good tafte 

into fpacious fields, which are fown with wheat, 

barley, Indian corn, pulfe, &c. and commonly pro¬ 

duce annually two crops 5 for as foon as one is taken 

off, another is immediately fown in its place. The 

foil is remarkably gentle and eafy to work, being 

for the moft part compofed of pulverized pumice- 

ftone. There are in the plains a number of pleafant 

country-feats, with orchards of orange trees, which are 

efteemed the beft in Europe. 
The fecond town is Ribeira Grande, fituated on 

the north fide of the ifland, containing about as many 

inhabitants as the city ; a large convent of Francifcan 

friars, and one of nuns. It gives title to a count, called 

the Conde Ribeira Grande, who firft inftituted linen and 

woollen manufactories in the ifland. 

The third town is Villa Franca, on the fouth fide 

of the ifland, about fix leagues eaft of Ponta del Guda. 

It has a convent of Francifcan friars, and one of nuns, 

which contains about 300. Here, about half a mile 

from the fhore,lies a fmall ifland (Ilhao), which is hollow 

in the middle, and contains a fine bafoB with only one 

entrance into it, fit to hold fifty fail of veflels fecure 

from all weather ; at prefent it wants cleaning out, as 
the winter’s rain wafhes down great quantities of 

earth into it, which has greatly diminiftied its depth. 

But veflels frequently anchor between this ifland and 

the main. 

Befide thefe towns are feveral fmaller, viz. Alagoa, 

Agoa de Pao, Brelanha, Fanaes de Ajuda, and a 

number of hamlets, called lugars, or places. 

About four leagues north-eaft from Villa Franca, 

lies a place called the Furnas, being a round deep valley 

in the middle of the eaft part of the ifland, furrounded 

with high mountains, which, though fteep, may be 

eafily afeended on horfeback by two roads. The 

valley is about five or fix leagues in circuit. The face 

of the mountains, which are very fteep, is entirely 

covered with beautiful ever-greens, viz. myrtles, lau¬ 

rels, a large fpecies of bilberry called uva de ferra. 

See. and numberlefs rivulets of the pureft water run 

, down their fides. The valley below is well cultivated. 

producing wheat, Indian corn, flax, &c. The fields Miguel* 

are planted round with a beautiful fort of poplars, 

which grow into pyramidal forms, and by their care/* 

lefs, irregular difpofition, together with the multitude 

of rivulets, which run in all directions through the 

valley, a number of boiling fountains throwing up 

clouds of (team, a fine lake in the fouth-weft part 

about two leagues round, compofe a profpeCt the 

fineft that can be imagined. In the bottom of the 

valley the roads are fmooth and eafy, there being no 

rocks but a fine pulverizedpumice-ftone that the earth 
is compofed of. 

There are a number of hot fountains in different 
parts of the valley, and alfiron the fides of the moun¬ 

tains : but the moft remarkable is that called the chal- 

deira, fituated on the eaftern part of the valley, on a 

fmall eminence by the fide of a river, on which is a 

bafon about 30 feet diameter, where the water conti¬ 

nually boils with prodigious fury. A few yards di- 

ftant from it is a cavern in the fide of the bank, in 

which the water boils in a dreadful manner, throwing 

out a thick, muddy, un&uous water feveral yards from 

its mouth with a hideous noife. In the middle of the 

river are feveral places where the water boils up fo hot, 

that a perfon cannot dip his finger into it without being 

fealded ; alfo along its banks are feveral apertures, out 

of which the fleam rifes to a confiderable height, fo 

hot that there is no approaching it with one’s hand: in 

other places, a perfon would think that 100 fmiths 

bellows were blowing all together, and fulphureous 

fleams iffuing out in thoufands of places; fo that na- ' 

tive fulphnr is found in every chink, and the ground 

covered with it like hoar-froft ; even the bufhes that 

happen to lie near thefe places are covered with pure 

brimftone, condenfing from the fleam that iffues out 

of the ground, which in many places is covered over 

with a fubftance like burnt alum. In thefe fmall ca¬ 

verns, where the fleam iffues out, the people often boil 

their yams. 

Near thefe boiling fountains are feveral mineral 

fprings; two in particular, whofe waters have a very 

ftrong mineral quality, of an acid tafte, and bitter to 

the tongue. 
About half a mileto the weftward, and clofe by the 

river fide, are feveral hot fprings, which are uled by 

fick people with great fuccefs. Alfo, on the fide of a 

hill weft of St Ann’s church, are many others, with 

three bathing-houfes, which are moft commonly ufed. 

Tliefe waters are very warm, altho’ not boiling hot; 

but at the fame place iffue feveral ftreams of cold mine¬ 

ral water, by which they are tempered, according to 

every one’s liking. 
About a mile fouth of this place, and over a low- 

ridge of hills, lies a fine lake about two leagues in 

circumference, and very deep, the water thick, and of 

a greenilh colour. At the north end is a plain piece 

of ground, where the fulphureous fleams iffue out in 

many places, attended with a fuprifing blowing noife. 

Our author could obferve ftrong lprings in the lake, but 

could not determine whether they were hot or cold : this 

lake feems to have no vifible evacuation. The other 

fprings immediately form a confiderable river, called 

Ribeira §>uente, which runs a courfe about two or 

three leagues, thro’ a deep rent in the mountains, on 

each fide of which are feveral places where the fmoke 
iffues 
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Miguel, Jfluea out, Itdifcharges itfelf into the fea on the fouth 

..""'"fide, near which are fome places where the water boils 

up at fome diftance in the fea. 
This wonderful place had been taken little notice 

of until very lately; fo little curiofity had the gentle¬ 

men of the ifland, that fcarcely any of them had feen 

it, until of late fome perfons, afflided with very viru¬ 

lent diforders, were perfuaded to try its waters, and 

found immediate relief from them. Since that time it 
has become more and more frequented ; feveral per¬ 

fons who had loft the ufe of their limbs by the dead 

palfy have been cured ; and alfo others who were 

troubled with eruptions on their bodies. 
A clergyman, who was greatly affli&ed with the 

gout, tried the faid waters, and was in a Ihort time 

perfectly cured, and has had no return of it fince. 

When Mr Maffon was there, feveral old gentlemen, 

who were quite worn out with the faid diforder, were 

ufing the waters, and had received incredible benefit 

from them ; in particular, an old gentleman, about 60 

years of age, who had been tormented with that dif¬ 

order more than 20 years, and often confined to his 

bed for fix months together : he had ufed thefe wa¬ 

ters about three weeks, had quite recovered the ufe of 

his limbs, and walked about in thegreateft fpirits ima¬ 

ginable. A friar alfo who had been troubled with the 

laid diforder about 12 years, and reduced to a cripple, 

by ufing them a (hort time was quite well, and went 

a-hunting every day, 

There are feveral other hot fprings in the ifland, 

particularly at Ribeira Grande ; but they do not pof- 

fefs the fame virtues, at leaft not in fo great a de- 
gree. 

The eaft and weft part of the ifland rifes into high 

mountains ; but the middle is low', interfperfed with 

round conic hills, all of which have very recent marks 

of fire ; all the parts below the furface confiding of 

melted lava lying very hollow. 

Moil of the mountains to the weftward have their 

tops hollowed out like a punch-bowl, and contain wa¬ 

ter. Near the weft end is an immenfe deep valley, 

like the Furnas called the Sett Cidades. This valley 

is furrounded with very abrupt mountains,, about feven 

or, eight leagues round ; in the bottom is a deep lake 

of water, about three leagues in circuit, fiirniihed 

with great number of water-fowls. This water has 

no mineral quality; neither are there any hot fprings 

in the valley. All thefe mountains are compofed of a 

white crumbly pumice-ftone, which is fo loofje, that, 

if a perfon thruft a flick into the banks, whole wag¬ 

gon-loads of it will tumble down. The inhabitants 

of the ifland relate a ftory, that he who firft difcover— 

ed it obferved an extraordinary high peak near the 

weft end ; but the fecond time he vifited it, no fuch 

peak was to be feen, which he fuppofed muft have 

certainly funk f-but, however improbable this ftory may 

be, at fonte period or anothtr it muft have certainly 
been the cafe. 

MILAN, or the duchy of the Milanefe^.a country 

of Italy, bounded on the weft by Savoy, Piedmont, 

and Montferrat; by Switzerland on the north ; by the 

territories of Venice, the duchies of Mantua, Parma, 

and Placentia, 011 the eaft and by the territories of 

Genoa on the fouth. Anciently this duchy, contain¬ 

ing the north part of the Old Liguria, was called /»- 

Jubria, from its inhabitants the Infulrej; who were Milan, 

conquered by the Romans, as thefe were by the Goths; 

who in their turn were fubdued by the Lombards. Di- 

dler, thelaftkingof the Lombards, was taken prifoner 

by Charlemagne, who put an end to the Longobardic 

empire, and appointed governors of Milan. Thefe go¬ 

vernors, being at a diftance from their mailers, foon 

began to afiume an independency, which brought a 

dreadful calamity on the country; for, in 1152, the_ 

capital itfelf was levelled with the ground by the em¬ 

peror Frederic Barbarofla, who committed great de- 

vaftations otherwife throughout the duchy. Under 

this emperor lived one Galvian, a nobleman who was 

defcer.ded from Otlio a Milanefe. Galvian, along 

with ^William prince of Montferrat, ferved in the 

crufade, when Godfrey of Boulogne took Jerusalem : 

he killed in fingle combat the Saracen general, whom 

he ftripped of his helmet, which was adorned with 

the image of a ferpent fwallowing a youth ; and 

this ever afterwards was the badge of that family.. 

His grandfon Galvian, having oppofed the emperor, 

was taken prifoner, and carried in irons into Ger¬ 

many, from whence he made his efcape, and return¬ 

ing to Milan, died in the fervice of his country. From 

him defeended another Otho, at the time that O- 

tho IV. was emperor of Germany, and who foon di- 

ftinguifhed himfelf by the accompl Kliments both of his 

mind and body. When he grew up, he was received 

into the (Family of cardinal O&avian Ubaldini at Rome. 

This prelate, who was himfelf afpiring at. the pope¬ 

dom, was in a Ihort time greatly taken with the ad- 

drefs and accomplifhments of young Otho, and pre¬ 

dated his future greatnefs. In the mean time, on© 

Torrefs, or Torriano, a Milanefe nobleman of un¬ 

bounded ambition, was attempting to make himfelf 

matter of Milan. The popular faflion had fome time 

before been caballing againft the nobility ; and at laft, 

Torriano, putting himfelf at their head, expelled the 

bifliop, and put to death or banifhed all the nobility : 

by which means the popular government was fully e- 

ftabliftied ; and Torriano, under this pretence, ruled 

every thing as he pleafed. He was, however, foon 

oppofed by one Francifco Sepri, who formed a great 

party, pretending to deliver the city from Torriano’s 

haughtinefs and cruelty. But while, the two parties 

were colle&ing their forces againft each other, cardinal 

Ubaldini was proje&ing the. definition of both, by 

means of his favourite Otho. This prelate had for 

fome time borne an implacable hatred to Torriano, be- 

caufe he had been by him prevented from carrying 

out of the treafury of St'Ambrofe’s church at Mi¬ 

lan, a carbuncle or jewel of great value, which he 

pretended to referve for adorning the papal tiara ; 

for which reafon he now determined to oppofe his am¬ 

bition. 
Ubaldini began with naming Otho arch bifliop of 

Milan ; which, as the pope’s legate, he had a right to 

do. This nomination wa3 confirmed by Pope Ur¬ 

ban IV.; and the party of the nobility having now 

got a head from the pope himfelf, began to gather 

ft length. Otho in the mean time employed himfelf in 

colle&ing troops; and had no fooner procured a fliew 

of an army, than he advanced towards Lago Mag- 

gione, and took pofleffion of Arona, a ft rung poll 

near that lake : but Torriano, marching immediately 
againft' 
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againft him with all his troops, obliged him to aban¬ 

don the place, and leave his party to make the beft 
terms they could with the conqueror. This was fol¬ 

lowed by the deftrudtion of the caflles of Aron3, Ang- 
hiari, and Brebia : foon after which Torriano died; 

and was fucceeded by his brother Philip, who had fuf- 

ficient intereft to get himfelf eledted podefta, or prae¬ 

tor of Milan, for ten years. During his lifetime, how¬ 

ever, the party of the nobility increafed confiderably 
under Otho, notwithftanding the check they had re¬ 

ceived. Philip died in 1265, having loll ground con¬ 

fiderably in the affedlions of the people, though he ob¬ 

tained a great reputation for his courage and conduit. 

His fucceffor Napi rendered himfelf terrible to the 

nobility, whom he profcribed, and put to death as of¬ 

ten as he could get them into his power. He pro- 

. ceeded fuch lengths, and ailed with fuch fury againft 

that unfortunate party, that pope Clement IV. who 

had fucceeded Urban, at laft interdiited Milan, and 

excommunicated Napi and all his party. By this 

Napi began to lofe his popularity, and the public dif- 

affedtion towards him was much heightened by the 

natural cruelty of his temper. But in the mean time, 

the party of the nobility was in the utmoft diftrefs. 

Otho himfelf and his friends, having fpent all their 

fubdance, wandered about from place to place ; the 
pope not being in a capacity of giving them any af- 

fiftance. Otho, however, was not difcouraged by his 

bad fuccefs, but found means (till to keep up the fpi- 
rits of his party, who now chofe for their general Squar- 

cini Bnrrl, a man of great eminence and courage, 

whofe daughter was married to Matthew Vifconti, af¬ 

terwards called Matthew the Great. At the fame 

time they renewed their confederacy with the mar¬ 

quis of Montferrat, who was fon-in-law to the king 

of Spain. The marquis agreed to this confederacy 

chiefly with a view to become mafter of the Milanefe. 

The nobility now again began to make head ; and 

having colle&ed an army, which was joined by 600 
Spanifh cavalry and a body of foot, gained fome ad¬ 

vantages. But in the mean time Napi, having gather¬ 

ed together a fuperior army, fuddenly attacked Otho 

and Burri, and defeated them. After this difafter 

Otho applied to the pope ; from whom, however, he 

•did not obtain the aflillance he defired ; and in the 

mean time Napi invited the emperor Rodolph into I- 

taly, with the promife of being crowned at Milan. 
This invitation was accepted of with great readinefs 

by Rodolph j who conliituted Napi his governor and 
vicar-general in Lombardy, fending to him at the fame 

time a fine body of German horfe, the command of 
■which was given to Caffoni, Napi’s nephew. On this 

Otho again applied to the pope, (Gregory X.): but 

he was fo far from granting him any aflillance, that 

he is faid to have entered into a fcheme of aflaffina- 

ting him privately ; but Othp efcaped the dan¬ 

ger, and in 1276 began to recover his affairs. The 

reafon of pope Gregory’s enmity to him was, that 

he and his party were thought to be Gibelines, 

and were oppofed by great numbers of the nobility 

themfelves; but after that pope’s death, the Milanefe 

exiles being united under one head, foon became for¬ 

midable. They now chofe for their general Godfrey 

count of Langufio, a noble Pavian, and an inveterate 

e nemy of the Torriano fanfily. This nobleman being 

rich and powerful, enlifted many German and other Milan, 

mercenaries, at whofe head he marched towards the 

Lago Maggiore. All the towns in that country open¬ 
ed their gates to him through the intereft of the Vif¬ 

conti family, who redded in thefe parts. But this fuc- 

cefs foon met with a fevere check in an unfortunate 
engagement, wherein Godfrey was defeated and taken 

prifoner; after which he and 34 nobles had their 

heads ftrack off, and fent from the field of battle piled 

up in a common w3ggon. 
This defeat greatly affedled Otho ; but having inr a 

Ihort time recovered himfelf, he again attacked his 

enemies, and defeated them ; but, fuffering his troops 

to grow remlfs after their victory, the fugitives rallied, 

and entirely defeated him. The next year, however, 

Otho had better fuccefs, and totally defeated and took 

prifoner Napi himfelf. After this vidlory Caffoni was 

obliged to abandon Milan to his competitor, who kept 
poffeflion of it till his death, which happened in 1295, 

in the 87th year of his age. 
Otho was fucceeded by Matthew Vifconti above- 

mentioned ; and Milan continued in fubjediion to that 

family without any rsiry memorable occurrence, till the 

year 1378, when, by the death of Galeazzo IT. his bro¬ 

ther Bamabo became fovereign of Milan. He was of a 

brave and adtive difpofition; but excefiively profufe in 

his expences, as his brother Galeazzo had alfo been; 

and, to procure money to fupply his extravagancies, 

was obliged to opprefs his fubjedts. Galeazzo had 

engaged in an enterprife againft Bologna, and the 

liege of it was continued by Bamabo. It lafted for 
nine years, and during this time is faid to have coft 

300 millions of gold, a prodigious fum in thofe days, 
near 40 millions fterling ; the loweft gold coin being 

in value fomewhat more thaB half-a-crown Englifli. 

Both the brothers were excefiively fond of building. 

Bamabo eredted a bridge over the Adda, confifting 

of three (lories, the loweft for chariots and heavy car¬ 

riages, the middle for horfe9{ and the uppermoft for 

foQt-paffengers. He built alfo another bridge which 
was carried over houfes without touching them. To 

accompliih thefe, and many other expenfive fchemes, 

he became one of the greateft tyrants imaginable, and 

every day produced frelh inllances of his rapacity and 

cruelty. He inftituted a chamber of inquiry, for pu- 

nilhing all thofe who had for five years before been 
guilty of killing boars, or even of eating them at the 

table of another. They who could not redeem them- 

felves by money were hanged, and above 100 wretches 
perilhed in that manner. Thofe who had any thing 

to lofe were ftrippedof all their fubftance, and obliged 

to labour at the fortifications and other public works. 

He obliged his fubjedts to maintain a great many 

hunting-dogs, and each diftridt was taxed a certain 

number. The overfeers of his dogs were at the fame 

time the inftruments of his rapacity. When the dogs 

were poor and (lender, the owners were always fined ; 

but when the dogs were fat, the owners were alfo 
fined, for Xuffering them to live without exercife. 

The extravagant behaviour of Bamabo foon ren¬ 

dered public affairs ready for a revolution, which was 

at laft accomplifhed by his nephew John Galeazzo. 

He affedted a folitary life, void of ambition, and even 

ineling to devotion ; but at the fame time took care 

to have his uncle’s coyrt filled with fpies, who gave 
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him information of all that patted.' He reduced his 

table and manner of living, pretending that he took 

thefe fteps as preparatives to a retirement from the 

world, which was foon to take place, after he had 

paid a religious vow. In ftiort, he added his part fo 

well, that even Barnabo, though abundantly cau¬ 

tious, had no fufpicion of his having any defigns 

againft him ; and fo entirely did he conceal his ambi¬ 

tion, that he feveral times made application to his 

uncle for his intereft to procure him a quiet retreat as 
foon as his religious vows were performed. One of 

thefe was to pay a vifit to the church of the blefied Vir¬ 

gin upon mount Varezzio. This was to be done with 

fo much fecrecy that all kinds of eye-witneffes were to 

be excluded ; and it was with difficulty that Barnabo 

himfelf and two of his fons were allowed to accom¬ 

pany our devotee. But, in the mean time, the hypo¬ 
critical Galeazzo had foldiers advancing from all quar¬ 

ters, fo that Barnabo and his fons were immediately 

feized, and the honfts of thofe who 4iad fided with 

them given up to be plundered. The booty in plate, 

money, and all kinds of rich furniture, was immenfe. 

The minifters of the late government were dragged 
from their hiding-places, and put to death ; and at 

laft the citadel itfelf fell into the hands of Galeazzo, 

who found in it an immenfe fum of money. Barnabo 

was carried prifoner to Tritici, a cattle of his own 

building, where he had the happinefs to find one per- 

fon {till faithful to him. This was his miftrefs, named 

Don'tnia Porra; who, when he was abandoned by 

all the world, (hut herfelf up a voluntary prifoner in 

his chamber, and remained with him as long as he 

lived, which was only feven months after his degra¬ 

dation. 
John Galeazzo was the firft who took upon him the 

title of the duke of Milan, and was a prince of great 

policy and no lefs ambition. He made war with the 
Florentines, became matter of Pifa and Bologna, and 

entirely defeated the emperor in 1401, fo that he en¬ 

tertained hopes of becoming matter of all Lombardy, 

and cutting off all poffibility of invading it either from 

France or Germany 5 -but his defigns were fruftrated 

by death, which happened in 1402, in the 55th fyear 

of his age. After his deceafe the Milanele govern¬ 

ment fell into the moil violent diftraftions, fo that it 

could not be fnpported, even in time of peace, with¬ 

out an army of 20,000 foot and as many horfe. In 

the year 1421, however, Philip duke of Milan be¬ 

came matter of Genoa ; but though he gained great 

advantages in all parts of Italy, the different Hates ftill 

found means to counterbalance his fucceffes, and pre¬ 

vent him from enflaving them : fo that Milan never 
became the capital of any extenfive empire ; and in 

1437 Genoa revolted, and was never afterwards re¬ 

duced. 
Philip died in 1448, and by his death the male line 

of the Vifconti family was at an end. The next lawful 

heir was Valentina his fitter, who had married the duke 

of Orleans fon to Charles V. of France. By the con¬ 

tract of that marriage, the lawful progeny of it was to 

fncceed to the duchy of Milan in failure of theheirs-male 

of the Vifconti family; but this fucceffion was difputed 
by Sforza, who had married Philip’s natural daughter. 

It is certain, however, that the rightful fucceffion was 

vetted in the houfe of Orleans and the kings of France; 
Vol. VII. 2 

and therefore though the Sforza family got poffcffion MilM 

of the duchy for the prefent, Lewis XII. afterwards 

put in his claim, as being gratidfon to John Galeazzo. 

For fome time he was fuccefsful ; but the French be¬ 
haved in fuch an infolent manner, that they were dri¬ 

ven out of the Milanefe by the Swifs and Maximilian 

Sforza. The Swifs and Milanefe were in their turn 

expelled by Francis I. who obliged the Sforza family 
to relinquifli the government for a penfion of 30,000 

ducats a-year. Francis Sforza, the ion of Maximi¬ 

lian, however, being affifted by the emperor and the 

pope, regained the poffeffion of the Milanefe about the 

ear 1521 ; and, eight years after, the French king, 

y the treaty of Cambray, gave up his claim on the 
duchy. 

Bait, in fa&, the emperors of Germany feem to have 

had the faireft title to the Milanefe in right of their 
being for a long time fovereigns of Italy. On the 

death of Francis Sforza, therefore, in the year 1536, 

the emperor Charles V. declared the Milanefe to be 

an imperial fief, and granted the inveftiture of it to 

his fon Philip II. king of Spain. In his family it con¬ 

tinued till the year 1706, when the French and Spa¬ 

niards were driven out by the imptrialifts, and the em¬ 
peror again took poffeffion of it as a fief. It was con¬ 

firmed to his houfe by the treaty of Baden in 1714, by 

the quadruple alliance in 1718, and by the treaty of 

Aix la Chapclle in 1748. 

The duchy of Milan is one of the fined provinces 

in Italy. It is bounded on the fouth by the Appe- 

nine mountains, and the territory of Genoa; on the 

north by Switzerland; on the eaft by the Venetian 
territories, and the duchies of Mantua, Parrrta, 

and Placentia; and on the weft by Savoy, Piedmont, 

and Montferrat; extending from north to fouth about 

loo miles, and from eaft to weft about 108. It is 

well watered by the Teffino, the Sefia, the Adda, the 

Po, the Oglio, the Lombro, Serio, &c. and alfo by 

feveral canals and lakes. Of the latter the Lago 

Maggiore is between 30 and 40 miles in length, and 
in fome places fix dr feven miles broad. In it lie the 

Boromean ijlands, as they are called, viz, Ifola Bella 

and Ifola Madre, the beauty of which almoft exceeds 

imagination: art and nature feem to have vied with 

one another in embellilhing them. In each of them 

is a palace with delicious gardens, belonging' to the 

Boromean family. The water of the lake is clear 

and of a greenidi colour, and abounds with fiffi. The 

hills with which it is furrounded prefent a mod charm¬ 

ing landfcape, being planted with vines and chefnut- 
trees, interfperfed with fummer-houfes. There is a 

canal running from it towards Switzerland, with which 
the city of Milan has a communication. It was an¬ 

ciently called Lacus Verbanus. The Lago de Como, 

which was called by the Latin poets Lacus Larins, 

but had its modern name from the city, near which it 

lies, extends itfelf about 30 miles northward from 
Como, but its greateft breadth is not above five miles. 

From the Lago Maggiore iffues the Teffino; and 

from that of Como the Adda. Of the other lakes, 

that of Lugano and Guarda are the chief : that of 
Guarda was anciently called Bemicus. 

The trade and manufactures of this duchy confift 

principally in filks, fluffs, dockings, gloves, and hand¬ 

kerchiefs, linen and woollen cloth, hardware, curious 
28 N works 
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Milan, works of cry dal, agate, hyacinths, and other gems; but 

their exports are ufually far fhort of their imports. 
As to the revenue of the duchy, it muft without 

doubt be very canfiderable. It is faid to have amounted 

to 2,000,000 of dollars while the duchy was in the 

hands of the Spaniards.. 
In the year 1767, the Auftrian government of 

Milan publifhed a law, by which all the rights which 
the pope or the bilhops had till then exercifed over 

ecclefiallics, either with regard to their eflefls or 

perfons, is transferred to a council eftablifhed for that 
purpofe at Milan. By the fame edict, all ecclefiallics 

were obliged to fell the eftates which they had be¬ 

come pofftffed of fince the year 1722; and no fubjedl, 
whether ecclefiallic or fecular, was to go to Rome to 
folicit any favour, except letters of indulgence, without 

the confent of the faid council. 

Milan, the capital of the duchy of that name, in 

Latin Mediolanum, is a very large city, and has a wall 

and rampart round it, with a citadel ; yet is thought 
to be incapable of making any great refiftance. 

*The gardens within the city take up a great deal of 

ground. In the citadel is a foundery for cannon, and 
an arfenal furnilhed with arms for 12,000 men. The 

governor of it is quite independent of the governor- 

general of the Milanefe, who refides in the city, in a 

large, but old and ill-contrived palace. The yearly 

income of the governor of Milan is faid to be 200,000 
guilders. The council belonging to the city is com- 

pofed of a prefident and 60 doftors of law, who are 
all nobles, and independent of the governor-general. 

Milan hath experienced a great variety of fortune, 
having been fubjedl fometimes to the French, fome- 

times to the Spaniards, and fometimes to the Germans. 

A great number of perfons of rank and fortune live 
in it, efpecially during the winter. The ladies in 

France are not allowed more liberty than tliofe of this 

city: even the aufterities of the monadic life are fo 

far mitigated here, that gentlemen have not only the 
liberty of talking with the nuns, and of rallying and 

laughing at the grate, but alfo of joining with them 

in concerts of mufic, and of fpending whole afternoons 

in their company. The place where the beau monde 

take the air, either in their coaches or on foot, is the 
rampart betwixt the Porta Orientale, and the Porta 

Tofa, where it is ftraight and broad, and extremely 
pleafant, being planted with white mulberry-trees, and 
commanding a profpedt on one fide of the open country, 

and on the other of the gardens and vineyards between 

the ramparts and the city. Milan, which is faid to 

have been built by the Gauls about 200 years after 
the foundation of Rome, contains a great number of 

ftately edifices, as churches, convents, palaces, and 
hofpitals. The cathedral is a vaft pile, all of marble; 

and though fomething has been doing for near 400 

years towards the outward or inward ornament thereof, 

it is not yet finifhed. Of the great number of ftatues 
about it, that of St Bartholomew, juft Head alive, 
with his fkin hanging over his ihoulders, and of Adam 

and Eve, over the main portal, are the fineft. The 

pillars fupporting the roof of the church are all of 
marble, and the windows finely painted. This church 
contains a treafure of great value, particularly a fhrine 

of rock-cryftal, in which the body of St Charles Bo- 

romseo is depofited. The other churches moR worthy 

a ftranger’s notice are thofe of St Alexander, St Je- Milan, 

rom, St Giovanni di Cafarotti della Pafiione, that of ' 
the Jefuits, and of St Ambrofe, in which he the bo¬ 

dies of the faint, and of the kings Pepin and Bernard. 

In the Ambrofian college, founded by Frederic Bo- 

romaeo, 16 profeffors teach gratis. In the fame col¬ 
lege is alfo an academy of painting, with a mufseum, 

and a library, containing a vaft number of printed 
books and manuferipts; among the laft of which is a 

tranfiation of Jofephus’s Hiftory of the Jews, done by 

Rufinus about 1200 years ago, and written on the 
bark of a tree; St Ambrofe’s works on vellum, finely 

illuminated; the orations of Gregory Nazianzen, and 
the works of Virgil, in folio, with Petrarch’s notes. 

In the mufasum are Leonardi da Vinci’s mathematical 

and mechanical drawings, in 12 large volumes. The 
feminary for fcieuces, the college of the nobles, the 

Helvetian college, and the mathematical academy, are 

noble foundations, and ftately buildings. 4 Of the 
hofpitals, the moft remarkable are the Lazaretto, and 

that called the great hofpital; the latter of which re¬ 
ceives fick perfons, foundlings, and lunatics, and has 

fix fmaller hofpitals depending on it, with a revenue 

of 100,000 rixdollars. The number of the inhabi¬ 

tants of this city is faid to be about 250,000. It 
has been 40 times befieged, taken 20 times, and four 

times almoft entirely demolilhed; yet it hath always 

recovered itfelf. It is faid that gunpowder is fold 

here only by one perfon, and in one place. The court 
of inquilition is held in the Dominican convent, near 

the church of Madonna della Gratia. The houfes of 

entertainment, and the ordinaries here, are reprefented 
as very indifferent. Mr Keyfler lays, it is not un- 

ufual for young travellers, when they go to any of the 

taverns in Milan, to be allied, “ whether they choofe 

a letto fornito, or female bed-fellow,” who continues 

malked till Ihe enters the bed-chamber. Deformed 

dwarfs, and people with wens, fome of them of a pro¬ 

digious fize, are very common in the ftreets of Milan. 
The wens are faid to be hereditary. The common 

method of burying here is, to throw the corpfes into 

vaults, without coffins, to the amount of two or three 

hundred, which cannot fail to fill the air in thefe 

places with noxious effluvia. Mr Keyfler tells us, 

that when he was at Milan, goods of any kind might 

have been brought into the city without fearch or in¬ 
quiry, provided a fmall gratuity was given to the 

officer. Milan is far fhort of Turin both in beauty 

and conveniency, many of the ftreets being crooked 

and narrow, and paper-windows much more fre¬ 
quent than in that city ; even in grand palaces, the 

windows are often compofed promifeuoufly of glafs 

and paper. It is not uncommon here for beggars, 

when they afk alms, to hold out to you a dilh, in 
which is a human fkull. Two large canals extend 

from hence, the one to the Teffino, and the other to 

the Adda; the Teffino having a communication with 

the Lago Maggiore, and, by a canal, with the Sefia; 
and the Adda iffuing from the Lago di Como, and 

having a communication by canals witii the Lambro 
and Serio. In a void fpace in one of the ftreets of 

Milan, where flood the houfe of a barber who had 

confpired with the commiffary of health to poifon his 

fellow-citizens, is eredted a pillar called Colonna In~ 

fame} with an infeription to perpetuate the memory 
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Milborn, of the execrable defign. The environs of this city 
Mildew. are very pleafant, being adorned with beautiful feats, 

" gardens, orchards, &c. About two Italian miles 
from it, at the feat of the Simonetti family, is a build¬ 

ing, that would have been a mailer-piece of its kind 

had the architect defigned it for an artificial echo. It 

will return or repeat the report of a piltol above 60 
times; and any fingle mufical inflrument, well touched, 

will have the fame effeft as a great number of inftru- 

nients, and produce a mod furprifing and delightful 

concert. E. Long. 15. 35. N. Lat. 38. 32. 
MILBORN-port, a town of Somerfetlhire in 

England, l'eated on a branch of the river Parret, and 

fends two members to parliament. W. Long. 2. 28. 

N. Lat. 51.5. .. 
MILDEW isfaidtobe akind of thick,clammy, fweet 

juice, exhaled from, or falling down upon, the leaves 

and blofloms of plants. By its thicknefs and clamnii- 

nefs it prevents perfpiration, and hinders the growth 

vof the plant. It fometimes refts on the leaves of 

trees, in form of a fatty juice, and fometimes on the 
ears of corn. It is naturally very tough and vifeous, 

and becomes Hill more fo by the fun’s heat exhaling 

its more fluid parts; by which means the young ears 

of corn are fo daubed over, that they can never arrive 
-at their full growth. Bearded wheat is lefs fubjett to 

the mildew than the common fort; and it is obferved, 

that newly-dunged lands are more liable to mildew 
than others. The bell remedy is a fmart fhower of 

, rain, and immediately afterwards a brifk wind. If 

the mildew is feen before the fun has much power, 

it has been recommended to fend two men into the 

field with a long cord, each holding one end, and 

drawing this along the field through the ears, the 

dew will be diflodged from them, before the heat of 

the fun is able to dry it to that vifeous ftate in which 

it does the mifehief. Some alfo fay, that lands which 

have for many years been fubjedt to mildews, have 

been cured of it by fowing foot along with the corn, 

or immediately after it. 
Mr J. S. Segar, the author of a treatife upon this 

fubjedt, obferves, that the mildew is of fuch a lharp' 

corrofive nature, that it raifes blitters on the feet of 

the fhepherds who go barefoot, and even confumes the 

hoofs of the cattle. He fufpedts that it pofleffes fome 

arfenical qualities, though he does not pretend to 

affirm this pofitively. Its pernicious influence, ac¬ 

cording to him, is rendered (till more powerful by a 

variety of circumftances; fuch as fending the cattle into 

the fields too early in the fpring; their drinking water 

mixed with ice, or but lately thawed ; their being 

kept in ftables that are too clofe and filthy, and which 

are not fufficiently aired. The fame author confiders 

the mildew ais a principal caufe of epidemical diftem- 

pers among the cattle. The mildew producing thefe 

difeafes, he fays, is that which dries and burns the 

grafs and leaves. It falls ufually in the morning, 

particularly after a thunder-ftorm. Its poifonous 
quality (which does not continue above 24 hours) 

never operates but when it has been fwallowed imme¬ 

diately after its falling. The diforder attacks the 

Itom3ch, is accompanied with pimples on the tongue, 

lofs of appetite, a deficcation of the aliments in the 
ffomach, a cough, and difficulty of refpiration. As a 

prefervative, the author preferibes purging in fpring 

and in winter. The medicine he advifes is compofed 
of 30 grains of fulphur of antimony, and 60 grains of 

refin of jalap. He is againft vomiting, and every thing 
that is of a heating nature. 

MILE, a meafure of length or diftance, containing 

eight furlongs. The Engliffi ftatute-mile is 80 chains, 
or 1760 yards; that is, 5280 feet. 

We lhall here give a table of the miles in ufe among 

the principal nations of Europe, in geometrical paces, 

60,000 of which make a degree of the equator. 

Mile of Ruffia —— 
of Italy —— 

of England —— 
of Scotland and Ireland 

Old league of France 

The fmall league, ibid. — 

The mean league, ibid. 

The great league, ibid. — 

Mile of Poland - 
of Spain - 

of Germany - 

of Sweden - 

of Denmark — 
of Hungary — 

Geometrical paces. 

- 75° 
- IOOO 
- 1200 

-- I500 
— I5OO 

- 2000 

- 250O. 
-3OOO 

- 3OOO 
- 3428 

- 4000 

—— 50OO 

- 5000 
- 6000 

MILETUS (anc. geogr.), a town of Crete men¬ 
tioned by Homer; but where fituate does not appear. 

It is faid to be the mother-town of Miletus in Caria, 

whither a colony was led by Sarpedon, Minos’s bro¬ 

ther, (Ephorus, quoted by Strabo). Milejii, the 

people, (Ovid). 

Miletus (anc. geogr.), the capital of Ionia, for¬ 

merly a leading and principal town in the arts of war 

and peace, (Mela); of great antiquity, (Nonnus); 

built by Miletus the companion of Bacchus, (Apol- 

lodorus); famous above all for its colonies, (Hero¬ 

dotus, Strabo). The only town that made head 

againft Alexander, and with much difficulty taken, 
(Arrian). The country of Thales, one of the 

feven wife men, and the firft who applied himfelf to 

the ftudy of nature. It was alfo the country of 
Anaximander, the fcholar and fucceflor of Thales, the 

inventor of fun-dials and the gnomon, and the firft 

that publifhed a geographical map; of Anaximenes, 

fcholar and fucceflor to the foregoing; and of otiier 

great men. It was famous for its excellent wool, 
according to Virgil. Milejiiy the people; who, from 

being powerful, becoming afterwards opulent and 

abandoned to pleafures, loft both their riches and t^eir 
power. 

MILFOIL, or yarrow. See Achillea. 
MILFORD-haven, one of the fined harbours in 

Europe, and indiiputably the beft in Britain, is fitu- 

ated in Pembrokelhire in South-Wales, and lies on 

the north fide of the Briftol Channel. It is very large, 

fafe, and deep; there is no danger of going in or out 

with the tide, or almoft with any wind. If a (hip 

comes in without a cable or anchor, (lie may run a- 

fhore on the ooze, and there lie fafe till (he is refitted; 

and in an hour’s time (he may get out of the harbour 

into the open fea. It lies extremely convenient for 

(hips bound from the Englilh or Briftol Channels 

to Ireland, or farther weft, and- from thence to the 

Channels. It is faid, that 1000 fail of any lize may 
28 N 2 ride 
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ride fecure in this haven. Yet Dr Campbell informs 

us, that, in fame places, even this Angular and won¬ 
derful haven is not fafe. As, for inftance, in Nangle- 

road, in Milford-haven, at about half-flood, all Nangle- 
flutch is covered; about the middle of which flutch or 

ooze there lie a parcel of draggling ftoncs called the 

Ojjler-rocks; mod of them loofe, and about four feet 

high, which readers the place very dangerous for ftips 

which are obliged to run in there when it blows too 

hard in the road; and the more fo, becaufe they do 
not appear at low-water neap-tides, being quarter- 

tide ft ones. Thefe, and fome others on Nangle-point, 
may be removed at the expence of ioch; but though 

the improvement and fortification of Milford-haven 

have been much talked of, and even a large furtl 

granted by parliament for that purpofe, very little 

hath been done, and it ftiil continues in a great mea- 

fure. neglected. The pier, which lies now in ruins, 
would be very ufeful if repaired. In the time of 

queen Elizabeth, before the Spanifh invafion, there 

were two forts begun at the entrance of Milford, one 

on each fide, as may be feen in Speed’s maps, called 

Nangle and "Dale Block-houfes; but they were never 

finifhed. The fituation of thefe block-houfes was 

very ill chofen, fince a veflel being obliged to bring-to 

before (he lias well entered the mouth of the haven, 
may either drive afhore on the rocks, or mifs the har¬ 
bour. A fmall fort might be buiit on the Stack, and 

another on Sandy-haven Point, which would command 

the entrance of Milford-haven, and not be liable to 
the former objedion, or in any way prejudice the 

fhipping. Pennamouth is the opening of that branch 

of the haven upon which the town of Pembroke lies, 
where the cuftom-lvoufe of Milford is kept. The 

entrance, or breadth from rock to rock, is but 200 

yards at high-water, and 112 at low-water, and from 

to 12 feet deep. The navigation up this river to 

embroke-town is much impeded by the rubbifh of 

the limeftone-quarries being thrown into the river; 

which ought to be prevented, or the place will in time 

be flopped up. Within Pennamouth a dock might 

be made, which would contain all the (hipping in 

England, and which would be the greateft thing of 
the kind in the whole world. Miiford-haven Con¬ 

tains five large bays, 13 good roads, and 16 fafe 
creeks. 

MILIARY, in general, fomething refembling mil¬ 
let-feed. 

Miliary-Fever. See Medicine, n° 336. 

MILITANT, or Church-militant, denotes the 
body of Chriftians while here on earth. 

MILITARY* fomething belonging to the foldiery 
©r militia. 

Mi\.\TM'i-Difcipliney the training of foldiers, and 

the due enforcement of the laws and regulations infti- 
luted by authority for their condud. 

Next to the forming of troops, military difcipline Is 
the firft ohjcd that prefents iflelf to our notice : it is 

the foul of all armies ; and unlefs it be eflabhfhed 
amongft them with great prudence, and fupported 

with unftiaken refolution, they are no better than fo 

many contemptible heaps of rabble, which are more 

dangerous to the very Rate that maintains them, than 
even its declared enemies. 

Military Execution, the ravaging or deftroying of 

a country or town that refufes to pay the contribution 
iuflided upon them. 

Military-Exercife. See Exercise and Words 

of Command. 
Military-^*?, in Britifh polity, one of the 

three dlvilions of the laity. See Laity. 

This ftate includes the whole of the foldiery; or 

fuch perfons as are peculiarly appointed among the 

reft of the people, for the fafeguard and defence of the 

realm. 

In a land of liberty, it Is extremely dangerous to 
make adiftind order of the profefiion of arms. In ab- 

folute monarchies, this is neceflary for the fafety of the 

prince; and arifes from the main principle of their 

conftitution, which is that of governing by fear : but, 

in free Hates, the profefiion of a foldier, taken fingly 

and merely as a profefiion, is jullly an object of jea- 

loufy. In thefe no man fhould take up arms but with 

a view to defend his country and its laws: he puts not 

off the citizen when he enters the camp ; but it is be¬ 

caufe he is a citizen, and would wifli to continue fo, 

that he makes himfelf for a while a foldier. The laws, 

therefore, and conftitution of thefe kingdoms, know no 

fuch ftate as that of a perpetual Handing foldier, bred 

up to no other profefiion than that of war: and it 

was not till the reign of Henry VII. that the kings 

of England had fo much as a guard about their per¬ 
fons. 

In the time of the Anglo-Saxons, as appears from 

Edward the confeffor’s laws, the military force of 

England was in the hands of the dukes or hcretochs, 

who were conftituted through every province and 

county in the kingdom ; being taken out of the prin¬ 

cipal nobility, and fuch as were moil remarkable for 

being fapientes, fideles, et animofi. Their duty was to 

lead and regulate the Englilh armies, with a very un¬ 

limited power ; prout eh vifum fuerit, ad honorem co¬ 

rona et uiilitatem regni. And becaufe of this great 

power they were eltded by the people in their full af- 

fembly, or folkmote, in the fame manner as fheriffs 

were eleded: following ftiil that old fundamental 

maxim of the Saxon conftitution, that where any offi¬ 

cer was entrufted with fuch power, as, if abufed, might 

tend to the oppreflion of the people, that power was 

delegated to him by the vote cf the people themfelves. 

So too, among the ancient Germans, the anceftors of 

our Saxon forefathers, they had their dukes, as well 

as kings, with an independent power over the mili¬ 

tary, as the kings had over the civil ftate. The dukes 

were eledive, the kings hereditary : for fo only can be 

confidently underftood that pafiage of Tacitus, Reger 

ex nobilitate, duces eje vhtate fummt. In conftituting 

tbeir kings, the family or biood-royal was regarded; 
in choofing their dukes or leaders, warlike merit 1 juft 

as Csefar relates of their anceftors in his time, that 

whenever they went to war, by way eithe^ of attack or 

defence, they eleded leaders to command them. This 

large fhare of power, thus conferred by the people, 

though intended to preferve the liberty of the fubjed, 

was perhaps unreafonabiy detrimental to the preroga- 
tive of the crown : and accordingly we find a very ill 

ufe made of it by Edric duke of Mercia, in the 
reign of king Edmond Ironfide; who, by1 his of¬ 

fice of duke or heretoch, was entitled to a large com¬ 

mand in the king’s army, and by his repeated trea¬ 

cheries. 

Military. 
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Tifiliorr- cheries at laft transferred the crown to Canute the 

■ 3>ane. 
It feems univerfaliy 3greed by all hiftorians, that 

king Alfred firft fettled a national militia in this king¬ 

dom, and by his prudent difcipline made all the fub- 

jedts of his dominion foldiers: but we are unfortunate¬ 

ly left in the dark as to the particulars of this his fo 

celebrated regulation; though, from what w%s laft ob- 

ferved, the dukes feem to have been left in pofleffion 

of too large and independent a power: which enabled 

duke Harold on the death of Edward the confeffcr, 

though a ftranger to the royal blood, to mount for a 

fhort fpace the throne of this kingdom, in prejudice of 
Edgar Atheling the rightful heir. 

Upon the Norman conq'ueft, the feodal law was in¬ 

troduced here in all its rigour, the whole of which is 

built on a military plan. In confequence thereof, all 

the lands in the kingdom were divided into what were 

called knights fees, in numbt'T above 60,000; and for 

every knight’s fee a knight or foldier, miles, was 

bound to attend the king in his wars, for 40 days in a 

year; in which fpace of time, before war was redu¬ 

ced to a fcience, the campaign was generally finiflred, 

and a kingdom either conquered or vidorious. By this 

means the king had, without any expence, an army 

of 60,000 men always ready at his command. And 

accordingly we find one, among the laws of William 
the conqueror, which in the king’s name commands 

and firmly enjoins the perfonal attendance of all knights 

and others; quod habeant et teneant fe j'emper in armis 

et equis, ut decet et oportet: et quod femperJint prompts 

et parati ad fervitium fuum integrum nobis explendum et 

per agendum, cum opus adfuerit, fecundum quod debent 

de feodis et tenementis fuis de jure nobis facere. This 

perfonal fervice in proeefs of time degenerated into 

pecuniary commutations or aids; and at laft the mi¬ 

litary part of the feodal fyftem was abolifhed at the 

Reiteration, by ftatute 12 Car. II. c. 24. See Feodal 
Syjlem. 

In the mean time we are not to imagine that the 

kingdom was left wholly without defence in cafe of 

domeftic infurre&ions, or the profpeA of foreign in-, 

vafions. Befides thofe who by their military tenures 

were bound to perform 40 days fervice in the fi*ld, 

firft the affife of arms, enabled 27 Hen. II. and after¬ 

wards the ftatute of Winchefter, under Edward I. 

obliged every man, according to his eftate and degree, 

to provide a determinate quantity of fnch arms as were 

then in ufe, in order to keep the peace; and conftables 

were appointed in all hundreds by the latter ftatute, to 

fee that fuch arms were provided. Thefe weapons were 
changed, by the ftatute 4 & 5 Ph. & M. c. 2. into 

others of more modern fervice; but both this and the 

foimer provifions were repealed in the reign of James I. 

While thefe continued in force, it was ufual from time 

to time for our princes to iffue commiflions of array, 
and fend into every county officers in whom they could 

confide, to mufter and array (or fet in military order) 

the inhabitants of every diitrift ; and the form'of the 

oomrrrffion of array was fettled in parliament in the 

5 Hen. IV. But at the fame time it was provided, that 

no man fhould be compelled to goout of the kingdom 

at any rate, nor out of his fhire, but in cafes of urgent 

neceffity ; nor fhould provide foldiers unlefs by confent 

ef parliament. About the reign of king Henry VIII. 

and his children, lord-lieutenants began to be inti'odu- Military. 4. 
ced, as ftanding reprefentatives of the crown, to keep 
the counties in military order; for we find them men¬ 

tioned as known officers in the ftatute 4 & 5 Ph. & 

M. c. 3. tho’they had not been then long in ufe; for 

Cambdcn fpeaks of them in the time of queen Eliza¬ 

beth af extraordinary magiftrates, conftituted only in 
times of difficulty and danger. 

In this Rate things continued till the fepeal of the 

ftatutes of annour in the reign of king James I.; after 

which, when king Charles I, had, during his northern 
expeditions, iffued commiffions of lieutenancy, and ex¬ 

erted fome military powers which, having been long 

exercifed, were thought to belong to the crown, it be¬ 

came a queftion in the long-parliament, how far the 

power of the militia did inherently refide in the kino- • 

being now unfupported by any ftatute, and founded 

only upon immemorial ufage. This queftion, long a- 

gitated with great heat and refentment on both fides, 

became at length the immediate caufe of the fatal rup¬ 

ture between the king and his ^parliament: the two 

houfes not only denying this prerogative of the crown, 

the legality of which claim perhaps might be fome- 

what doubtful; but alfo feizing into their hands the 

entire power of the militia, the illegality of which ftep 
could never be any doubt at all. 

Soon after the reftoration of kingChar. II. when the 

military tenures were abolifhed, it was thought proper 

to ascertain the power of the-niilitia, to recognize the 

foie right of the crown to govern and command them, 

and to put the whole into a more regular method of 

military fubordination : and the order in which the 

militia now ftands by law, is principally built upon the 

ftatutes which were then ena&ed. It is true, the two 

laft of them are apparently repealed ; but many of 

their provifions are re-ena&ed, with the addition of 

fome new regulations, by the prefent militia-laws : 

the general fcheme of which is to difcipline a certain 
number of the inhabitants of every county, chofen by 

lot for three years, and officered by the lord-lieutenant, 

the deputy-lieutenants, and other principal landhold¬ 
ers, under a commiffion from the crown. They are 

not compellable to march out of their counties, unlefs 

in cafe of invafion or a&ual rebellion, nor in any cafe 

compellable to march out of the kingdom. They are 

to be exercifed at dated times : and their difcipline in 

general is liberal and eafy ; but, when drawn out into 

a&ual fevvice, they are fubjeCt to the rigours of mar¬ 

tial law, as neceflary to keep them in order. This is 

the conftitutional fecurity which our lawahave pro¬ 

vided for the public peace, and for prote&iog the 

realm againft foreign or domeftic violence ; and which 

the ftatutes declare is effentially nectffary to the lafe- 
ty and profperity of the kingdom. 

When the nation was engaged in war, more veteran 

troops and more regular difcipline were efteemed to be 

necelfary, than could be expeifted from a mere mili¬ 

tia ; and therefore at fuch times more rigorous me¬ 

thods were put in ufe for the railing of armies and the 

due regulation and difcipline of the folditry : which 

are to be looked upon only as temporary txcrefrencej 

bred out of the diuemper of the ftate, and not as any 

part of the permanent and perpetual laws of the king¬ 

dom. For martial law, which is built upon no fettled 

principles, but h entirely arbitrary in its dtciiions, is,. 
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Military, ag Sir Matthew Hale obfeives, in truth and reality no 

' ~~ law, but fomething indulged rather than allowed as a law. 

The neceffity of order and difcipline in an army is the 

only thing which can give it countenance; and there¬ 

fore it ought not to be permitted in time of peace, when 

the king’s courts are open for all perfons to receive ju- 
ftice according to the laws of the land. Wherefore, 

Thomas earl of Lancafter being conduced at Ponte- 
fradl, 15 Edw. II. by martial law, his attainder was 

reverfed 1 Edw. III. becaufe it was done in time of 

peace. And it is laid down, that if a lieutenant, or 

other, that hath commiffion of martial authority, doth 
in time of peace hang dr otherwife execute any man 

by colour of martial law, this is murder; for it is 
again ft magna carta. And the petition of right en- 

adls, that no foldier fhall be quartered on the fubjedt 

without his own confent; and that no commiffion fhall 
iflue to proceed within this land according to martial 

law. And whereas, after the Reftoration, king Ch. II. 

kept up about 5000 regular troops, by his own autho¬ 
rity, for guards and garrifons; which king James II. 

by degrees increafed to no lefs than 30,000, all paid 

from his own civil lift ; it was made one of the ar¬ 

ticles of the bill of rights, that the railing or keep¬ 

ing a Handing army within the kingdom in time of 

peace, unlefs it be with confent of parliament, is a- 

gainft law. 
But as the falhion of keeping Handing armies 

(which was firfl introduced by Charles VII. in France, 
1445) has of late years univerfally prevailed over Eu¬ 

rope, (tho’ fome ofits potentates, being unable them- 

felves to maintain them, are obliged to have recourfe to 

richer powers, and receive fubfidiary penfions for that 
purpofe), it has alfo for many years pad been annually 

judged neceflary by our legiflature, for the fafety of 
the kingdom, the defence of the poffeffions of the 

crown of Great Britain, and the prefer.vation of the 

balance of power in Europe, to maintain even in time 

of peace a ftanding body of troops, under the com¬ 

mand of the crown ; who are however ipfo fatto dif- 

banded at the expiration of every year, unlefs conti¬ 

nued by parliament. And it was enadled by ftatute 

10 W. III. c. 1. that not, rrtore than 12,000 regular 
forces Ihould be kept on foot in Ireland, tho’ paid at 

the charge of that kingdom : which permiffion is ex¬ 

tended by ftat. 8. Geo. III. c. 13. to 16,235 men' in 
time of peace. 

To prevent the executive power from being able to 
opprefs, fays baron Montefquieu, it is requifite that 

the armies with which it is entrufted ihould conflft of 

the people, and have the fame fpirit with the people ; 

as was the cafe at Rome* till Marius new-modelled 
the legions by enlifting the rabble of Italy, and laid the 

foundation of all the military tyranny that enfued. 

Nothing then, according to thefe principles, ought to 
be more guafded againft in a free ftate, than making 

the military power, when fuch a one is neceflary to be 

kept on foot, a body too diftin£t from the people. 

Like ours, therefore, it Ihould wholly be compofed of 

natural fubjedts; it ought only to be enlifted for a 

fliort and limited time ; the foldiers alfo Ihould live in¬ 

termixed with the people ; no feparate camp, no bar¬ 

racks, no inland fortreftes Ihould be allowed. And per¬ 

haps it might be ft ill better, if, by difmiffing a ftated 

number, and enlifting others at every renewal of the'r Military. 

term, a circulation could be kept up between the army*- 

and the people, and the citizen and the foldier be more 
intimately connedled together. 

To keep this body of troops in order, an annual adl 

of parliament likewife pafles, “ to punifh mutiny and 

deferiion, and for the better payment of the army and 
their quarters.” This regulates the manner in which 

they are to be difperfed among the feveral inn-keep¬ 

ers and vidtuallers throughout the kingdom; and efta- 
blilhes a law-martial for their government. By this, 

among other things, it is enadted, that if any officer 

or foldier fhall excite, or join any mutiny, or, knowing 

of it, fhall not give notice to the commanding officer, 

or fhall defert, or lift in any other regiment, or fleep 

upon his poft, or leave it before he is relieved, or hold 
correfpondence with a rebel or enemy, or ftrike orufe 

violence to his fuperior officer, or fhall difobey his 

lawful commands ; fuch offender fhall fuffer fuch pu- 

nifhment as a court-martial fhall inflidt, tho’ it extend 
to death itfelf. 

However expedient the mod ftridl regulations may 
be in time of adlual war, yet, in times of profound 

peace, a little relaxation of military rigour would not, 

one fhould hope, be produdlive of much inconvenience. 
And, upon this principle, tho’ by our ftanding laws 

(ftill remaining in force, tho’ not attended to) defer- 

tion in time of war is made felony without benefit of 

clergy, and the offence is triable by a jury and before 
the judges of the common law ; yet, by our militia- 

laws beforementioned, a much lighter punifhment is in- 

flidted for defertion in time of peace. So, by the Ro¬ 
man law alfo, defertion in time of war was punifhed 

with death, but more mildly in time of tranquillity. 

But our mutiny-adt makes no fuch diftindtion : for any 

of the faults abovementioned are, equally at all times, 

punifhable with death itfelf, if a court-martial fhall 

think proper. This diferetionary power,of the court- 

martial is indeed to be guided by the diredlions of the 

crown ; which, with regard to military offences, has 

almoft an abfolute legiflative power. “ His Majefty 

(fays the adt) may form articles of war, and conftitute 

courts-martial, with power to try any crime by fuch 
articles, and inflidt fuch penalties as the articles di- 

redt.” Avail and moil important truft ! an unlimited 

power to create crimes, and annex to them any punifh- 

ments not extending to life or limb ! Thefe are indeed 

forbidden to be inflidted, except for crimes declared to 

be fo punifhable by this adt; which crimes we have 
juft enumerated, and among which, we may obferve, 

that any difobedience t^ lawful commands is one. 

Perhaps in fome future revifion of this adl, which is 

in many refpedts haftily penned, it may be thought 
worthy the wifdom of parliament to afeertain the li¬ 

mits of military'fubjedtion, and to enadt exprefs ar¬ 

ticles of war for the government of the army, as is 
done.for the government of the navy: efpecially as, 

by our prefent conftitution, the nobility and gentry of 
the kingdom, who ferve their country as militia offi¬ 

cers, are annually fubjedted to the fame arbitrary rule 

during their time of exercife,. 

One of the greateft advantages of our law is, that 

not only the crimes themfelves which it punifhes, but 

alfo the penalties which it inflidls, are afeertained and 

no- 
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Military, notorious : nothing is left to arbitrary difcretion : the 
Mhitia. king by his judges difpenfes what the law has previ- 

oufly ordained; but is not himfelf the legiflator. How 
much therefore is it to be regretted, that a fet of men, 

whofe bravery has fo often preferved the liberties of 

their country, (hould be reduced, to a ftate of fervi- 

tude in the midft of a nation of freemen ! for Sir Ed- 

)$}aeh% ward Coke will inform us, that it is one of the ge- 

CmmenU nuine marks of fervitude, to have the law, which is 

our rule of aftion, either concealed or precarious: 

Mifera eft ftervitus, ubi jtis eft vagum aut incognitum. 
Nor is this date of fervitude quite confident with the 

maxims of found policy obferved by other free na¬ 

tions. For the greater the general liberty is which 

any ftate enjoys, the more cautious has it ufually been 

in introducing flavery in any particular order or pro- 

fefiion. Thefe men, as baron Montefquieu obferves, 

feeing the liberty which others poffefs, and which they 

themfelves are excluded from, are apt (like eunuchs in 

the eaftern feraglios) to live in a ftate of perpetual en¬ 

vy and hatred towards the reft of the community, ^nd 

indulge a malignant pleafure in contributing to deftroy 

thofe privileges to which they can never be admitted. 

Hence have many free ftates, by departing from this 

rule, been endangered by the revolt of their flaves : 

while, in abfolnte and defpotic governments, where 

no real liberty exifts, and confequently no invidious 

comparifons can be formed, fuch incidents are extreme¬ 

ly rare. Two precautions are therefore advifed to be 

obferved in all prudent and free governments: 1. To 

prevent the introduftion of flavery at all: or, 2. If 

it be already introduced, not to entruft thofe flaves 

with arms; who will then find themfelves an overmatch 

for the freemen. Much lefs ought the foldiery to be 
an exception to the people in' general, and the only 

ftate of fervitude in the nation. 

But as foldiers,, by this annual aft, are thus put in 

a worfe condition than any other fubjefts ; fo, by the 

humanity of our (landing laws, they are in fome cafes 

put in a much better. By ftatute 43 Eliz. c. 3. a 

weekly allowance is to be raifed in every county for 

the relief of foldiers that are fick, hurt, and maimed: 

not forgetting the royal hofpital at Chelfea for fuch as 

are worn out in their duty. Officers and foldiers, 

that have been in the king’s fervice, are by feveral 

ftatutes, enafted at the clofe of feveral wars, at liberty 

to ufe any trade or occupation they are fit for, in any 

town in the kingdom (except the two univerfities), 
notwithftanding any ftatute, cuftom, or charter to the 

contrary. And foldiers in aftual military fervice may 

make nuncupative wills, and difpofe of their goods, 

wages, and other perfonal chattels, without thefe 

forms, folemnicies, and expences, which the law re¬ 

quires in other cafes. Our law does not indeed ex¬ 

tend this privilege fo far as the civil law, which car¬ 

ried it to an extreme that borders upon the ridiculous:, 

for if a foldier, in the article of death, wrote any 

thing in bloody letters on his (hield, or in the duft of 

the field with his fword, it was a very good military 
teftament. 

Military Court. See Chivalry {Court oft). 

Military Tenures. See Tenure, Feodal Sys¬ 
tem, and Knight. 

MILITIA, in general, denotes the body of foldiers, 
or thofe who make profeffion of arms. 

In a more reftrained fenfe, militia denotes the train- Milium,- 

ed bands of a town or country, who arm themfelves, 

upon a fliort warning, for their own defence. So 
that, in this fenfe, militia is oppofed to regular or 

ftated troops. See Military States and Feodal 
Syftem. 

MILIUM, millet ; a genus of the digynia order, 

belonging to the triandria clafs of plants. There are 

five fpecies, of which the mod remarkable is the pani- 

cum or common millet. This is a native of India, 

but is now commonly cultivated in many parts of Eu¬ 

rope as an efculent grain. It rifes, with a reed-like 

ftalk, three or four feet high, and channelled: at 

every joint there is one reed like leaf, which is joined 
on the top of the (heath, and embraces and covers 

that joint of the ftalk below the leaf: this (heath is 

clofely covered with foft hairs, but the leaf which is 

expanded has none. The top of the ftalk is termi¬ 

nated by a large loofe panicle, which hangs on one fide, 

having a chaffy flower, which ,is fucceeded by a fmall 

round feed. There are two varieties ; one with white, 
and the other with black feeds; but they do not differ 

in any other particular. ; This plant is greatly culti- 

vated in the oriental countries, and from whence we 

are annually furniftied with it. It is feldom cultivated 

in Britain but in fmall gardens, for feeding of poultry, 

where the feeds generally ripen very well. It is ufed 

as an ingredient in puddings, and is by fome people 
greatly efteemed. The feed's muft be fown In the be¬ 

ginning of April, upon a warm dry foil, but not too 

thick, becapfe the plants divide into feveral branches, 
and (hould have much room. When they come up 

they (hould be cleaned from weeds; after which they 

will in a (hort time get the better of them, and pre¬ 

vent the future growth. In Auguft the feeds will 

ripen, when the plant mod be cut down, and the 
feeds beaten out as is praftifed for other grain; but 

if it is not protected from birds,.they will devour it as 
foon as it begius to ripen. 

MILK, a well-known fluid, prepared by nature in 

the breads of women, and the udders of other ani¬ 

mals, for the nourifhment of their young,—According Lett. o?i 

to Dr Cullen, milk is a connefting and intermediateMal- Mri.. 

fubftance between animals and vegetables. It feems 
immediately to be fecreted from the chyle, both being 

a white liquor of the fame confidence: it is mod co- 

pioufly fecreted after meals, and of an acefcent nature. 

In moft animals who lives on vegetables, the milk is 

acefcent; and it is uncertain, though at the fame time, 

no obfervation proves the contrary, whether it is not 

fo likewife in carnivorous animals. But, whatever 

be in this, it is certain, that the milk of all animals 

who live on vegetables is acefcent, Milk being de¬ 

rived from the chyle, we thence conclude its vegetable 

nature; for in thofe who live on both promifeuoufly, 
more milk is got, and more qnickly, from the vege¬ 

table than the animal food. Milk, however, is not 

purely vegetable; though we have a vegetable liquor 
that refembles its tafte, confidence, colour, acefcency, 

and the feparability of the oily part, viz. an emulfiou 

of the nuces oleofse and farinaceous fubtfances. But 

thefe want the coagulable part of 'milk, which feems 
to be of animal-nature, approaching to that of the 

coagulable lymph of the blood. Milk, then, feems 

to be of an intermediate nature, between chyle taken 

UP.1 
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Milk, up from the inteftines and the fully elaborated animai- 

' fluid. 
Its contents 3re of three kinds : firft, an oily part, 

which, whatever may be faid concerning the origin of 

other oils in the body, is certainly immediately de¬ 

rived from the oil of the vegetables taken in, as with 
thefe it agrees very exaftly in its nature, and would 

entirely if we could feparate it fully from the coagu- 

lable part. Another mark of theiragreemen is the fe- 

parability, which proves that the mixture has been 

lately attempted, but not fully performed. 2dly, Be- 

fules this oily, there is a proper coagulable part : 
And, 3dly, Much water accompanies both, in which 

there is diffolved a faline faccharine fubftance. Thefe 

three can be got feparate in cheefe, butter, and whey; 

but never perfeftly fo, a part of each being always 

blended with every other part. 
Nothing is more common, from what has been faid 

of its immediate nature, than to fuppofe that it re¬ 

quires no afiiinilation; and hence has been deduced the 

reafon of its exhibition in the moll weakly ftate of the 

human body. But wherever we can examine milk, 

we always find that it coagulates, fuffers a decompo- 
fition, and becomes acefcent. Again, infants, who 

feed entirely on milk, are always troubled with eruc¬ 

tations, which every body obferves are not of the fame 

quality with the food taken; and therefore it appears, 

that, like all otherffood, milk turns naturally acefcent in 
the ftomach, and only enters the chyle and blood in con¬ 

fluence of a new recompofition. It approaches then 

to the nature of vegetable aliment, but is not capable 
of its noxious vinous fermentation, and therefore has 

an advantage over it ; neither from this quality, like 
animal-food, is it heating in the ftomach, and pro¬ 

ductive of fever; though at the fame time, from its 

quantity of coagulable matter, it is more nourifhing 
than vegetables. 

Miik is the food moll univerfally fuited to all ages 

and Hates of the body; but it feems chiefly defignedby 

nature a3 the food of infants. When animals are in 

the foetus-date, their folids are a perfeft jelly, in¬ 
capable of an affimilatory power. I11 fuch date na¬ 

ture has perfectly afii'milated food, as the albumen ovi 

in the oviparous, and in the viviparous animals cer¬ 

tainly fomewhat of the fame kind, as it was neceffary 

the vefi’els (hould be filled with fuch a fluid as would 

make way for an after-afiimilation. When the infant 
has attained a coniiderable degree of firmnefs, as when 

it is feparated from the mother, yet fuch a degree of 
weaknefs ftili remains as makes fomewhat of the fame 

indication necefiary, it behoves the infant to have an 

a.lkalefcent food ready prepared, and at the fame time 

iis noxious tendency to be avoided. Milk then is 

given, which is alkalefcent, and, at the fame time, 

has a fufficient quantity of acidity to -correft that 

alkalefcency. As the body advances in growth, and 

the alkalefcent tendency is greater, the animal, to 

obviate that tendency, is led to take vegetable food, 
as more fuited to its ftrength of affimilation. 

Dr Cullen obferves, that milk is almoft fuited to all 

temperaments ; and it is even fo to ftomachs difpofed 

4o acefcency, more than thofe fubftances which have 

Undergone the vinous fermentation; nay, it even cures 

the heart»bnrn, checks vinous fermentation, and pre¬ 

cipitates the lees-, \yheQ, by renewal of fermentation, 

the wine happens to be fouled. It therefore very Milk, 

properly accompanies a great deal of vegetable a'i- ~ 
ment; although fometimes its acefcency is troublefome, 

either from a large proportion taken in, or from the 

degree of it ; for, according to certain unaccountable 

circumftances, different acids are formed in the ftomach 

in different ftates ofthe body ; in a healthy body, e. g. 

a mild one ; in the hypochondriac difeafe, one fome¬ 

times as corrofive as the foffil acid. When the acidity 

of milk is carried to a great degree, it may prove 

remarkably refrigerant, and occafion cold crudities, 

and the recurrence of intermittent fevers. To take 
the common notion of its palling unchanged into the 

blood, it can fuffer no folution. But if we admit i;s 

co3gulum in the ftomach, then it may be reckoned 

among foluble or infoluble foods, according as that 
coagulum is more or lefs tenacious. Formerly rennet, 

which is employed to coagulate milk, was thought an 

acid; but, from late observations, it appears, that, if 

it be an acid, ibis very different from other acids, and 

that its coagulum is ftronger than that produced by 

acids. It has been imagined, that a rennet is to be 

found in the ftomachs of all animals, which caufes co¬ 

agulation of milk; but, to Dr Cullen, the coagulation of 
milk feems to be owing to a weak acid in the ftomach, 

the relifts of our vegetable food, inducing, in healthy 

perfons, a weak and foluble coagulum ; but in different 

ftomachs this may be very different, in thefe becoming 

heavy and lefs foluble food, and fometimes even eva- 

cuatedin a coagulated undiffolved ftate both byftomach 
and ftool. 

As milk is acefcent, if may be rendered fometimes 

purgative by mixing with the bile; and fome examples 
of this have been remarked. More commonly, how¬ 

ever, it is reckoned among thofe foods which occafion 
coftivenefs. 

Hoffman, in his experiments on milk, found that 

all kinds of it contained much water; and when this 

was diflipated, found the refiduum very different in 

their folubility. But we mull not thence conclude, 

that the fame infolubility takes place in the ftomach ; 

for extrafts made from vegetables with water are often 

very infoluble fubftances, and hardly diffuiible through 

water itfelf: therefore, in Hoffman’s extrafts, if we 
may fo call them, of milk, fomewhat ofthe fame kind 

might have appeared; and thefe fubftances, which in 

their natural Hate were not fo, might appear very in¬ 

foluble. However, we may allow that milk is always 

fomchow infoluble in the inteftines, as it is of a drying 
nature, and, as cheefe, &c. is very collive. And 

this effeft (hows that milk is always coagulated in the 

ftomach ; for if it remained fluid, no fseces would be 

produced, whereas fometimes very hard ones are ob¬ 

served. In the blood-veffels, from its animal-nature, 

it may be confidered as nutritions ; but when we con- 

fider its vegetable contents, and acefcency in theprimte 

vias, we find, that, like animal-food, it does not excite 
that degree of fever in the time of digeftion, and that 

from its acefcency it will refill putrefaftion. Hence 

its ufe in heftic fevers, which, whatever be their catife, 

appear only to be exacerbations of natural feverifh 
paroxyfms, which occur twice every day, commonly 

after meals, and at mght. To obviate thefe, there¬ 

fore, we give fuch an aliment as produces the leaft 

exacerbation of thefe fevers ; and of this nature is milk, 

on 



MIL 
Milk, on account of its acefcent vegetable nature. 

“ There appears alfo fomewhat peculiar to milk, which 

requires only a fmall exertion of the animal-powers in 

order to its affimilation ; and befides, in heftic com¬ 

plaints there is wanted an oily, bland food, approach¬ 

ing to the animal-natnre: fo that on all thefe accounts, 

milk is a diet peculiarly adapted to them, and, in ge¬ 

neral, to moil convalefcents, and to thofe of inflamma¬ 

tory temperaments.—So far of milk in general.—We 

fhall now fpeak of the particular kinds which are in 

common life. 
The milk of women, mares, and affes, agree very 

much in their qualities, being very dilute, having little 

folid contents, and, when evaporated to drynefs, ha¬ 

ving thefe very foluble, containing much faccharine 

matter, of a. very ready acefcency, and, when coagula¬ 

ted, their coagulum being tender and eafily broke 

down. From this view they have lefs oil, and feem to 

have lefs coagulable matter, than the reft. 

The milk of cows, fheep, and goats, agree, in op- 

pofite qualities to the three juft mentioned; but here 

there is fomewhat more of gradation. Cows milk comes 

neared to the former milk; goats milk is lefs fluid, 

lefs fvveet, lefs flatulent, has the largeft proportion of 

iofoluble part after coagulation, and indeed the largeft 

proportion of coagulable part; its oily and coagulable 

parts are not fpontaneoufly feparable, never throwing 

out a cream, <*r allowing butter to be readily extrac¬ 

ted from it. Hence the virtues of thefe milks are ob¬ 

vious, being more- nourilhing, though, at the fame 

time, lefs eafily foluble in weak ftomachs, than the 

three firft, lefs acefcent than thefe, and fo more rarely 

laxative, and peculiarly fitted for the diet of conva- 

lefcents without fever. The three firft, again, are lefs 

nourilhing, more foluble, more laxative, as more acef¬ 

cent, ana adapted to the convalef&ents with fever. 

Thefe qualities, in particular milks, are confiderably 

diverfified by different circumftancea. Firft, Different 

.animals, living on the fame diet, give a confiderably 

different milk; for there feems to be fomething in the 

conftitution, abftrafling from the aliment, which con- 

ftitutes a confiderable diverfity of milk, not only in the 

fame fpecies of animals, but alfo in the fame animal, 

at different ages, and at different diftances after deli¬ 

very; this applies to the choice of nurfes. Secondly, 

Milk follows the nature of the aliment more than any 

other juice in the human body, being more or lefs fluid 

and dilute, more or lefs folid and nourilhing, in pro¬ 

portion as thefe qualities are more or lefs in the ali¬ 

ment. The nature of the aliment differs according to 

its time of growth, e.g, old grafs being always found 

more nourilhing than young. Aliment, too, is always 

varied according to the feafon, as that is warm or dry,, 

moift or cloudy. 

The milk of each particular kind of animal is fitter 

for particular purpofes, when fed on proper food. 

Thus the cow delights in the fucculent herbage of the 

vale : if the Iheep be fed there he certainly rots, but 

on the higher and more dry fide of the mountain he 

feeds pleafantly and healthy ; while the goat 'never 

flops near the bottom, but afeends to the craggy fum- 

mit r and certainly the milks of thefe animals are al¬ 

ways bell on their proper foil, a^d that of goats is bell 
Vox.. VIt, 2 
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on a mountainous eountry. From a differtation of 

Linnasus, we have many obfervations concerning the' 

diverfity of plants on which each animal choofes to 

feed. All the Swedilh plan's which could be collec¬ 

ted together, were prefented alternately tdf dome flic 

animals, and then it appeared that the goat lived on 

the greateft variety, and even on many which were poi 

fonous to the reft; that the cow chofe the firft fuccu¬ 

lent fhoots of the plant, and neglefted the fruftifica- 

tion; which laft was preferred by the goat. Hence 

may be deduced rules concerning the pafturageof dif¬ 

ferent animals; ei.g~ Farmers find, that, in a pafture 

which was only fit to feed a certain number of Iheep, 

an equal number, of goats may be introduced, while 

the fheep are no lefs nourifhed than before. 

It is not eafy to afiign the difference between milk 

frefh-drawn and that detained in the open air for fume 

time; but certainly there is fome materia! one, other- 

wife nature univerfally would not have dire&ed infants 

to fucking; and indeed it feems, better than the other, 
fitted for digeftion and nouriftiment. Phyficians have 

fuppofed that this depended on the evaporation of fome 

fpt. reScr. but our author cannot conceive any fuch, 

except common water here; and befides, thefe volatile 

parts can hardly be nutritious. A more plaufible ac¬ 

count feems dcducible from mixture: milk, new drawn, 

has been but lately mixed, and is expofed to fponta- 

neous reparation, a circumftance hurtful to digeftion; 
non? of the parts being, by themfelves, fo eafily affi- 

milated as when they are all taken together. Hence, 

then, milk new-drawn is more intimately blended, and 

therefore then is moll proper to the weakly and in¬ 
fants. 

Another difference in the ufe of milk expofed for 

fome time to the air, is taking it boiled or unboiled. 

Phyficians have generally recommended the former; 

but the reafon is not eafily affigned. Perhaps it 

is this: Milk kept for fome time, expofed to the air 

has gone fo far to a fpontaneous reparation ; whereas 

the heat thoroughly blends the whole, and hence its 

refolution is not fo eafy in the ftomach; and thus boil¬ 

ed milk is more coftive than raw, and gives more faeces. 

Again, when milk is boiled, a confiderable quantity of 

air is detached, as appears from the froth on the fur- 

face; and air is the chief inftrument of fermentation 

in bodies; fo that, after this procefs, it is not liable to 

acefcency; for thefe reafons it is proper for the-robuft 

and vigorous. 

Another difference of milk is, according as-it is fluid 

or coagulated. The coagulated is of two kinds, as 

induced by rennet, or the natural acefcency of the 

milk. The former preparation makes the firmer and 

lefs eafily foluble C03gulum; though, when taken with 

the«whey unfeparated, it is lefs difficult of folution, tho’ 

more fo than any other coagulum in the fame cafe. 

Many nations ufe the latter form, which is eafier fo¬ 

luble, but very much acefcent, and therefore,’in point 

of folution, fhould be confined to the vigorous, in point 

of acefcency, to thofe who live on alkalefcent food ; 

and in the laft cafe the Laplanders ufe it as their chief 

acefcent condiment. From the fame confiderations it 

is more cooling, and in its other effefts like all other1- 

acefcent vegetables. 
• 28 O 
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Milk by evaporation yields a fweet falme matter, 

of which Dr Lewis gives the following proportions: 

T welve 

ounces of 

Left of dry 

matter 

From which water ^x- 

trafted a fweet faline fub¬ 

ftance amounting to 

Cows milk 1? drams. ii drams. 

Goats milk 
Human milk 8 6 

Affes milk 8 6 

The faline fubftance extrafted from affes milk was 

white, and fweet as fugar; thofe of the others brown, 

or yellow, and confiderably lefs fweet; that from cows 

milk had the leaft fweetnefs of any. 

On diftilling 12 quarts of milk in balneo viariie, at 

lead nine quarts of pure phlegm were obtained: the 

liquor which afterwards arofe was acidulous, and by 

degrees grew fenfibly more and more acid as the di- 

• ft illation was continued. After this came over a little 

fpirit, and at laft an empyreumatic oil. The re¬ 

maining foil’d matter adhered to the bottom of the 

retort,' in the form of elegant (liining black flowers, 

which being calcined and elixated yielded a portion of 

fixed alkaline fait. 
Milk, fet in a warm place, throws up to the furface 

an unftuous cream, from which, by agitation, the 

butter is eafily feparated. The addition of alkaline 

•falts prevents this fepara^ion, not (as fame have fup- 

pofed) by abforbing an acid from the milk, but by 

virtue of their property of intimately uniting oily 

bodies with watery liquors. Sugar, another grand 
intermedium betwixt oils and water, has this tffeft in a 

greater degree, though that concrete is by no means 
alkaline, or an abforbent of acids. 

The fweet faccharine part of the milk remains dif- 

folved in the whey after the reparation of the curd or 

cheefy matter, and may be collefted from it in a white 

cryftalline form, by boiling the whey till all remains 

of the curdled fubftance have fallen to the bottom; 

then filtering, evaporating it to a due confidence, 

fetting it to ihoot, and purifying the cryftals by folu- 
lion in water and a fecorid cryftallization. Much 

has been faid of the medicinal virtues of this fugar of 

milk, but it does not ftem to have any confiderable 

ones: It is from cows milk that it ftas been generally 

prepared; and the cryftals obtained from this kind of 
milk have but little fweetnefs. 

When milk is fuffered to coagulate fpontaneoufly, 

the whey proves acid, and on ftanding grows more 

and more fo till the putrefaftive ftate commences. 

Sour whey is ufed as an acid, preferably to the direftly 

vegetable or the mineral acids, in fome of the che¬ 

mical arts; as for diffolving iron in order to the ftain- 

ing of linen and leather. This acid was commonly 

made ufe of in the bleaching of linen, for diffolving 

and extrafting the earthy particles left in the cloth by 

the alkaline falts and lime employed for cleanfing and 

whitening it. Butter-milk is preferred to plain four- 

milk or four-whey: This laft is fuppofed to give the 
cloth a yellow colour. Dr Home, in his ingenious 

- treatife on this fubjeft, recommends water acidulated 

with fpirit of vitriol, (in the proportion of about half 

an oynce, or at moft three quarters of an ounce, to a 

gallon), as preferable in many refpefts to the acid of 

milk, or of the more direftly vegetable fubftances. Milk. 

He obferves, that the latter are often difficultly pro- 

curable, abound with oleaginous particles, and haften 
to corruption; whilft the vitriolic acid is cheap, and 

pure, and indifpofed to putrefy: That milk takes five 

days to perform its office, whilft the vitriolic acid 

does it in as many hours, perhaps in as many minutes: 

That this acid contributes alfo to whiten the cloth, 

and does not make it weaker though the cloth be kept 

in it for months. He finds, that acids as well as al¬ 

kalies, extraft an oily matter from the cloth, and lofe 

their acidity and alkalicity. Since this treatife ap¬ 

peared, the ufe of four-milk is very generally fuper- 

feded by oil of vitriol. 

It is obfervable, that affes milk is greatly difpofed, 

on ftanding for a little time, to become thick and ropy. 

In the Breflau colleftion for the year 1720, there is a 

remarkable account of milk (which probably was that 

of the afs) grown fo thick and tenacious as to be drawn 

out into long firings, which, when dried, were quite 

brittle. 

New cows milk, fuffered to (land for fome days on 

the leaves of butterwort or fun-dew, becomes uni¬ 

formly thick, flippery, and coherent, and of an agree¬ 

able fweet tafte, without any reparation of its parts. 

Frefh milk, added to this, is thickened in the fame 

manner, and this fucceffivelv. In fome parts of Swe¬ 

den, as we are informed in the Swedifh Memoirs, milk 

is thus prepared for food. 

New milk has a degree of glutinous quality, fo as 

be ufed for joining broken ftone-ware. There is a far 

greater tenacity in cheefe properly prepared. 

Milk, when examined by a microfcope, appears 

compofed of numerous globules fwimming in a tranf- 

parent fluid. It boils in nearly the fame degree of 

heat with common water ; fome forts rather fooner, 

and fome a little later: after boiling, it is lefs dif¬ 

pofed to grow four than in its natural ftate. It is 

coagulated by acids both mineral and vegetable', and by 

alkalies both fixed and volatile. The coagulum made 

by acids falls to the bottom of the ferum; that made 

by alkalies fwims on the ffirface, commonly forming 

(efpecially. with volatile alkalies) a thick coriaceous 

Ikin. The ferum, with alkalies, -proves green or fa¬ 

mous; with acids, it differs little in appearance from 

the whey that feparates fpontaneoufly. The coagulum 

formed by acids is diffolved by alkalies, and that 

formed by alkalies is re-diffolved by acids; but the 

milk does not in'either cafe refume its original pro¬ 

perties. It is coagulated by moft of the middle falts, 

whofe bafis is an earth or a metallic body; is folution 

of alum, fixed fal ammoniac, fugar of lead, green and 

blue vitriol: but not by the chalybeate or purging 

mineral waters, nor by the bitter fait extrafted from 

the purging waters. Among the neutral falts that 

have been tried, there is not one that produces any 

coagulation. They all dilute the milk, and make it 

lefs difpofed to coagulate with acids or alkalies: Nitre 

feems to have this effeft in a greater degree than the 
other neutral falts. It is inftantly coagulated by highly- 

reftified fpirit of wine, but fcarcely by a phlegmatic 
fpirit. It does not mingle with expreffed oils. All 

the coagula are diffolved by gall. 

Milk of Lime. Milk of Sulphur. The name of milk 

is given to fubftances very different from milk properly 

fo 
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M!'k, f0 called, and which refemble milk only in colour. 

Ml11’ , Such is water in which quicklime has been flaked, 

which acquires a whitenefs from the fmall particles of 

the lime being fufpended in it, and has hence been 

called the milk of lime. "Such alfo is the folution of 

liver of fulphur, when an acid is mixed with it, by 

which white particles of fulphur are made to float in 
the liquor. 

Milk of Vegetables. For the fame reafon that milk 

of animals may be confidered as a true animal-emul- 

fion, the emulfive liquors of vegetables may be called 

vegetable milks. Accordingly emultions made with al¬ 

monds are commonly called milk of almonds. But be- 

fides this vegetable milk, which is in fome meafure ar¬ 

tificial, many plants and trees contain naturally a large 

quantity of emulfive or milky juices. Such are lettuce, 

fpurge, fig-tree, and the tree which furnifhes the ela- 

ftic American refin. The milky juices obtained from 

all thefe vegetables derive their whitenefs from an oily 

matter, mixed and undiflolved in a watery or mucila¬ 

ginous liquor. Moll refinous gums were originally 

fuch milky juices, which afterward# become folid by 

the evaporation of their moft fluid and volatile parts. 

Thefe natural milky juices have not been examined 

by any chemift. Such an examination woilld, how¬ 

ever, procure much effential knowledge concerning ve¬ 

getable oeconomy. We fhould probably find ex¬ 

amples of all kinds of oils reduced into milky juices ; 

and this knowledge cannot fail of throwing much light 

on the nature of refins and gum-refins. 

Milk-Fever. See Midwifery, Chap. XX. 

MILL, a machine for grinding corn, &c. of which 

there are various kinds, according to the different 

methods of applying the moving power; as water¬ 

mills, wind-mills, mills worked by horfes, &c. See 

Mechanics. 

The firll obvious method of reducing corn into flour 

for bread would be, by the Ample expedient of pounding. 

And that was for ages the only one which was prac- 

tifed by the various defeendants of Adam, and adually 

continued in ufe among the Romans below the reign 

of Vefpafian. But the procefs was very early im¬ 

proved by the application of a grinding power, and 

’the introdu&ioti of mill-ftones. This, like moft of 

the common refinements in domeftic life, was pro¬ 

bably the invention of the antediluvian world, and 

certainly praCtifed in fome of the earlieft ages after it. 

And, like moft of them, it was equally known in the 

eaft and weft. Hence the Gauls and Britons appear 

familiarly acquainted with the ufe of hand-mills be¬ 

fore the time of their fubmiffion to the Romans; the 

Britons particularly diftinguilhing them, as the High¬ 

landers and we diftinguifh them at prefent, by the 

Ample appellation of querns f^carnes, or Jlones. And 

to thefe the Romans added the very ufeful invention 

of water-mills. For this difeovery the world is pretty 

certainly indebted to the genius of Italy; and the 

machine, was not uncommon in the country at the 

conqueft of Lancafhire. This, therefore, the Romans 

would neceffarily introduce with their many other 

refinements among us. And that they actually did, 

the Britifh appellation of a water-mill fully fuggefts 

of itfelf; the melin of the Welih and Cornifti, the 

mull, meill, and melin of the Armoricans, and the 

Iiifh tnuilean and muilind, being all evidently de- 

derived from the Roman tnola and molendinum. The MBft 

fubjeft Britons univerfally adopted the Roman name, 

but applied it, as we their fucceffors do, only to the 

Roman mill; and one of thefe was probably erefled 

at every ftationary city in the kingdom. One plainly 1 

was at Manchefter, ferving equally the purpofes of hiajuh'flet- 
the tpwn, and the accommodation of the garr'/on. 

And one alone would be fufneient, as the ufe of hand- 

mills remained very common in both, many having been 

found about the fite of the ftation particularly; ancf 

the general praftice having defeended among us nearly 

to the prefent period. Such it would be peculiarly 

neceffary to have in the camp, thav the garrifon might 

be provided againft a fiege. And the water-mill at 

Manchefter was fixed immediately below the Caftle- 

field and the town, and on the channel of the Medlock. 

There, a little above the ancient ford, the fluice of it , 

was accidentally difeovered about 30 years ago. On 

the margin of Dyer’s-croft, and oppofite to fome new 

conftruftions, the current Of the river, accidentally 

fwelled with the rains, and, obftrutfted by a dam, broke 

down the northern bank, fwept away a large oak 

upon the edge of it, and difclofed a long tunnel in the 

rock below. This has been fince laid open in part 

with a fpade. It appeared entirely uncovered at the 

top, was about a yard in width, and another in depth, 

but gradually narrowed to the bottom. The fides 

Ihewed every-where the marks of the tool on the rock, 

and the courfe of it was parallel with the channel. It 

was bared by the flood ahout yards only in length, 

but was evidently continued for feveral further; ha¬ 

ving originally begun, as the nature of the ground 

evinces, juft above the large curve in the channel of 

the Medlock. 

For the firft five or fix centuries of the Roman ftate, 

there were no public bread-bakers in the city of Rome. 

They were firft introduced into it from the eaft, at the 

conclufion Of the war with Perfeus, and about the year 

167 before Chrift. And, towards the clofe of the 

firft century, the Roman families were fupplied by 

them every morning with freih loaves for breakfafl. 

But the Tame cuftom, which prevailed originally a- 

mong the Romans and many other nations, has con¬ 

tinued riearly to the prefent time among the Mancu¬ 

nians. The providing of bread for every family was 

left entirely to the attention of the women in it. And 

it was baked upon ftones, which the Welih denominate 

greidiols and we gredles. It appears, however, from the 

kiln-burnt pottery which has been difeovered in the 

Britifh fepulchres, and from the Britifh appellation of 

an odyn or oven remaining among us at prefent, that 

furnaces for baking were generally known among the 

original Britons. An odyn would, therefore, be erec¬ 

ted at the manfion of each Britifh baron, for the ufe 

of himfelf and his retainers. And, when he and they 

removed into the vicinity of a Roman ftation, the oven 

would be rebuilt with the manfion, and the public 

bakehoufes of our towns Commence at the firft founda¬ 

tion of them. One bakehoufe would be Conftru&ed, 

as We have previoufly ihewn one mill to have been fet 

up, for the public fervice of all the Mancunian families. 

One oven and one mill appear to have been equally e- 

ftablifhed in the town. And the inhabitants of it ap¬ 
pear immemorially accuftomed to bake at the one and 

grind at tKe other. Both, therefore, were in all pro- 
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bability conftru&ed at the firft introdu&ion of water¬ 

mills and ovens into the country. The great fimilarity 

_ of the appointments refers the .confrderation direftly 
to one and the fame origin for them. And the gene¬ 

ral nature of all fuch inftitutions points immediately to 

the fir It and adlual introdufiion of both.- And, as the 

famj eftablifliments prevailed equally in other, parts of 

the north, and pretty certainly obtained over all the ex¬ 

tent of Roman Britain, the fame erections were as cer¬ 

tainly made at every ftationary town in the kingdom. 

MILL (John), a very learned divine, was born at 

Shap in Weftmoreland, about the year 1645; and be¬ 

came a fervitor of ^Queen’s college Oxford. On his 
entering into orders he became an eminent preacher, 

and was made prebendary of Exeter. In 1681, he 

was created doftor of divinity; about the fame time he 
was made chaplain in ordinary to king Charles II. and 

in 1685 he was elected principal of St Edmund’s hall 

in Oxford. His edition of the Greek Teftament, 

which will ever render his name memorable, was pub¬ 

lished about a fortnight before his death, which hap¬ 

pened in June 1707. Dr Mill was employed 30 years 
in preparing this edition. 

MILLENARIANS, or Chiliasts, a name gi¬ 

ven to tliofe, in the primitive ages, who believed 

that the faints will reign on earth with Chrift 1000 
years. 

The Millenarians held, that after the coming of 

Antichrift, and the deftru&ion of all nations which 

fhall follow, there fhall be a firft refurre&ion of the juft 

alone : that all who (hall be found upon earth, both 

good and bad, (hall continue alive ; the good, to obey 
the juft who are rifen, as their princes ; the bad, to be 

conquered by the juft, and to be fubjed to them : that 

Jefus Chrift will then defeend from heaven in his glory : 

that the city of Jerufalem will be rebuilt, enlarged, 

embe’ilifhcd, and its gates (land open night and-day. 

They applied to this new Jerufalem what isfaid in the 

Apocalypfe, chap. xxi. and to the temple all that is 

written in Ezekiel xxxvi. Here, they pretended, Je¬ 

fus Chrift will fix the feat of his empire, and reign 

1000 years with the faints, patriarchs, and prophets, 

who will enjoy perfect and uninterrupted felicity. 

This reign of our Saviour on earth is ufually ftyled 
the millennium, or reign of 1000 years. 

MILLEPES, or wood louse,in zoology; a fpe- 
cies of Omiscus. Thefe infe&s are found in. cellars, 

under ftones, and in cold moift places ; in the warmer 

countries they are rarely met with. Millepedes have 

a faint di-fagreeable fmell, and a fomewbat pungent, 

fweetiih, naufeous tafte. They have been highly ce¬ 

lebrated in fuppieffions of urine, in all kinds of ob- 

ftrudlions of the bowels, in the jaundice, weaknefs of 

fight, and a variety of other diforders. Whether they 

have any juft title to thefe virtues is greatly to be 

doubted : thus much is certain, that their real effefts 

come far fhort of the charafter ufually given them. 

MIJLLET, in bot3ny. See Milium. 
MILLING of Cloth. See Fulling. 

MILLION, in arithmetic, the fum of ten hundred 

thoufand, or a thoufand times a thoufand. See A- 

R1THMET1C. 

MILLO, a part of mount Zion at its extremity; 

and therefore called Millo, of the city of David, 

(2 Chron. xxxii.) taken in with the wall thatencom- 

paffed mount Zion. Uncertain whether Beth-Millo, Mila 

(Judges ix. 20.) denotes a place ,* if it did, it lay near . II 
Sechem. ' ... . Mlkiade 

MILO, an ifland in the Archipelago, about 50 

miles in circumference, with a harbour, which is one 

of the largeft and beft of the Mediterranean, and which 

ferves for a retreat for all the (hips that go to or return 

from the Mediterranean. The inhabitants are all 

Greeks, except the cadi, or judge, who is a Turk. 

Salt is fo cheap, that they fell 67 pounds for feven- 

pefice. There are two bilhops, the one of the Greek, 

and the other of the Latin church ; and there are 13 

monafterics in this ifland. In the fpring the whole 

ifland is like a carpet thick fet with anemonies of ail 

forts and colours. There are public baths at the foot 

of a fmall hill going from the town to the harbour ; 

they are in a cavern, with a very narrow entrance of 

50 paces long. When a perfon is got in, the fweat 

gullies out in large drops; and this fweating is efteem- 

ed good for the palfy, rheumatifm, and other difeafes. 

Below thefe baths, near the fhore, there are many 

little fpriugs, fo hot as to feald one’3 fingers. Four 

miles from the town, in a very fteep place by the fea, 

is a grotto, 15 paces deep, which is all crufted over 

with plume-alum, in fome places as white as fnow, 

and reddilh in others. Some paces from this cavern, 

on the fea-fhore, is another grotto, whofe bottom is 

filled with fulphur, which burns continually. Thofe 

who are troubled with the itch go and fweat here, and 

are generally cured. Near the chapel of St Surriacus 

is a fpotof ground continually burning; and the fields 

about it are always fmoking, and yet they are all co¬ 

vered with marigolds. Though the air of Milo is very 

unwholefome, yet the inhabitants lejid a merry life, 

and regale themfelves very cheap; but the women are 

not very famous for chaftity. They have partridges, 

turtle doves, quails, wheat-ears, wood-pigeons, and 

ducks, in great plenty; as alfo good figs, melons, ex¬ 

cellent grapes, and very delicate fifh. The principal 

town is of the fame name as the ifland, and contains 

near 5600 inhabitants. It is prettily built, but abo¬ 

minably nafty; the houfes are two ttories high, with 

flat roofs, and are built with a Tort of pumice-ftone, 

which is hard, blackifh, and yet very light. This 

ifland is 60 miles north of Candia, and the town is fi- 

tuated in E, Long. 25. J5. N. Lat. 36. 27. 

MILT, in anatomy, a popular name for the fpleen. 

Milt, or Melt, in natural hiftory, the foft roe in 

fiflies; thus called by reafon it yields, by expreffion, a 

whitifh juice refembling milk. See Roe. 

The milt is properly the feed or fpermatic part of the 

male filh. The milt of a carp is reckoned a choice bit. 

It confifts of two long whitifh irregular bodies, each 

included in a very thin fine membrane. M. Petit con- 

fiders them as the tefticles of the fifh wherein the feed 

is preferved; the lower part, next the anus, he takes 

for the veficulx feminales. 

MILTIADES, a celebrated Athenian captain, 

who, with 12,coo men, routed above 300,000 Per- 
fians at Marathon, and, purfuing them, took many 

iflands in the Archipelago : but returning to Athens 

without taking Paros, his fellow-citizens, forgetting 

the important fervices he had rendered them, fentenced 

him to pay a large fine. Being unable to advance the 

money, he was thrown irfto prifon, where he languifh- 
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Milton, ed out the remainder of his days. 

* MILTON (John), the moft illuftrious of the Eng- 

lifh poets, was defcended of a genteel family, feated 

at a place of their own name, viz. Milton, in Oxford- 

fhire. He was born December 9. 1608, and received 

his firft rudiments of education under the care of His 

parents, aflifted by a private tutor. He afterwards 

puffed fome time at St Paul’s fchool, London; in which 

city his father had fettled, being engaged in the bufi- 

nefs of a fcrivener. At the age of 17, he was fent to 

Clirift’s college, Cambridge; where lie made a great 

progrefs in all parts of academical learning ; but his 

chief delight was in poetry. In 1698, he proceeded 

bachelor of arts, having performed his exercife for it 

with great applaufe. His father defigned him for the 

church; but the young gentleman’s attachment to the 

mufes was fo ftrong, that it became impoffible to engage 

him in any other purfuits. In 1632, he took the de¬ 

gree of mafter of arts; and having now fpent as much 

time in the univerfity as became a perfon who deter¬ 

mined not to engage in any of the three profeffions, 

he left the college, greatly regretted by his acquaint¬ 

ance, but highly difpleafed with the ufual method of 

training up youth there for the ftudy of divinity ; and 

being much out of humour with the public adminiftra- 

t-ion of ecclefiaftical affairs, he grew diffatisfied with 

the eftablifhed form of church-government, and difliked 
the whole plan of education pradlifed in the univerfity. 

His parents, who now dwelt at Horton, near Coin- 

brook, in Buckinghamfhire, received him with una¬ 

bated affedlion, notwithllanding he had thwarted their 

views of providing for him in the church, and they 

amply indulged him in his love of retirement; wherein 

he enriched his mind with the choiceft ftores of Gre¬ 

cian and Roman literature; and his poems of Comus, 

VAllegro, II Penferofo, and Lyridas, all wrote at this 

time, would have been fufficient, had he never produ¬ 

ced any thing more confiderable, to have transmitted 

his fame to lateft pofterity. However, he wasmot fo 

abforbed in his ftudies as not to make frequent excur- 

fions to London ; neither did fo much excellence pafe 

unnoticed among his neighbours in the country, with 

the moft diftinguiftied cf whom he fometimes chofe to 

relax his mind, and improve his acquaintance with the 
world as well as with books. 

After five years fpfcnt in this manner, he obtained 

his father’s permiffion to travel for farther improve¬ 

ment.—At Paris he became acquainted with the cele¬ 

brated Hugo Grotius; and from thence travelling in¬ 

to Italy, lie was every Where careffed by perfonsof the 

moft eminent quality and learning. 

Upon his return home, he fet up a genteel academy 

in Alderfgate-ftreet—In 1641, he began to draw his 

pen in defence of the Prefbyterian party; and the next 

year he married the daughter of Richard Powell, Efq; 

of Foreft-Hill in Oxfordthire. This lady, however, 

whether from a difference on account of party, her 

father being a zealous royalift, or fome other caufe, 

foon thought proper to return to her relations; which 

fo incenfed her hufband, that he refolved never to take 

her again, and wrote and publifhed feveral trails in 

defence of the dodlrine and difcipline of divorce. He 

even made his addreffes to another lady; but this in¬ 

cident proved the means of a reconciliation with Mrs 
Milton. 

In 1644, he wrote his Trait upon Education ; and Milton. 

the reftraint on the liberty of.the prefs being conti-- 

nued by ail of parliament, he wrote boldly and nobly 
againft that reftraint. 

In 1645, he publifhed his juvenile poems; and about 

two years after, on the death of his father, he took a 

fmaller houfe in High Holborn, the back of which 

opened into Lincoln’s-Inn Fields. — Here he quietly 

profecuted his ftudies, till the fatal cataftrophe and 

death of Charles I.; on which occalion he publifhed 

his Tenure of Kings and Magiftrates, in jollification 

of the fail. He was now taken into the fervice of ther 

commonwealth, and made Latin fecretary to the coun¬ 

cil of ftate, who refolved neither to write to others 

abroad, nor to receive any anfwers, except in the La¬ 

tin tongue, which was common- to them all. The fa¬ 

mous Bao-(xixi) coming out about the fame time, 

our author, by command, wrote and publifhed his Ico- 

noclajlss the fame year. It was alfo by order of his 

mafler6, backed by the reward of 10001. that, in 1651, 

he publifhed his celebrated piece, entitled Pro Populo 

Anglicano Defenfio, A Defence of the People of 

England, in anfwer to Salmafius’s Defence of the 

King;” which performance fpread his fame over all 

Europe.—He now dwelt in a pleafant houfe, with a 

garden, in Petty France, Weftminfler, opening into 

St James’s Park. In 1652, he buried his wife, who 

died not long after the delivery of her fourth child ; 

and about the fame time he alfo loft his eye-fight, by 

a gutta ferena, which had been growing upon him many 

years. 

Cromwell took the reins of government into his own 

hands in the year 1653; but Milton ftill held his of¬ 

fice. His leifure-hours he employed in profecuting his 

ftudies, wherein lie was fo far from being difcouraged 

by the lofs of his fight, that he even conceived hopes 

this misfortune would add new vigour to his genius; 

which, in fa&, feems to have been the cafe.—Thus 

animated, he again ventured upon matrimony; his fe- 

cond lady was the daughter of Captain Woodcock 

of Hackney; fhe died in childbed about a year af¬ 

ter. 

On the depofition of the protedlor, Richard Crom¬ 

well, and on the return of the long parliament, Milton 

being ftill continued fecretary, he appeared again in 

print; pleading for a farther reformation of the laws 

relating to religion; and, during the anarchy that en- 

fued,he drew up feverll fchemes for re-eftablilhing the 

commonwealth, exerting all his faculties to prevent 

the return of Charles II. England’s deftiny, however, 

and Charles’s good fortune, prevailing, our author chofe 

to confult his fafety, and retired to a friend’s houfe in 

Bartholomew-Clofe. A particular profecution was in¬ 

tended againft him; but the juft efteem to which his 

admirable genius and extraordinary accomplilhments 

entitled him, had raifed him fo many friends, even 

among thofe of the oppofite party, that he was inclu¬ 

ded in the general amnefty, 0 
This ftorm over, he married a third wife Elizabeth, 

daughter of Mr Minihall a Chelhire gentleman ; and 

not long after he took a houfe in the Artillery Walk, 

leading to Bunhill-Fields.—This was his laft ftage: 

here he f3t down fora longer continuance than he had 

been able to do any where ; and though he had loft 

his fortune, (for every thing belonging to him went to 
wreck 
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wreck at the Reftoration), he did not lofe his tafte for 

literature, but continued his ftudies with almoft as much 

ardour as ever; and applied himfelf particularly to the 
finifhing his grand work, the Paradife Loft; one of the 

nobleft poems th3t ever was produced by human ge¬ 

nius.—It was publiftied in 1667, and his ParadifeRe¬ 

gained came out in 1670.—This latter work fell fhort 

of the excellence of the former production; although, 

were it not for the tranfcendent merit of the Paradife 

Lott, the fecond compofition would doubtlefs have 

flood foremofl in the rank of Englith epic poems.— 

After this hepublifned many pieces in profe; for which 

v'e refer our readers to the edition of his Hiftorical, 

Poetical, and Mifcellaneous Works, printed by Millar, 

in 2 vols 4to. in 1753. 

In 1674, this great man paid the laft debt to na¬ 

ture, at his houfe in Bunhill-Fields, in the 66ih year 

of his age; and was interred on the 12th of Novem¬ 

ber, in the chancel of St Giles’s, Cripplegate.—A de¬ 

cent monument was ere#ed to his memory, in 1737, 

in Weftminfter Abbey, by Mr Benfon, one of the audi¬ 

tors of the impreft.—As to his perfon, it was remark¬ 

ably handfome ; but his conftitution was tender, and 

by no means equal to his inceflant application to his 

ftudies.—Though greatly reduced in his circumftances, 

yet he died worth 1500J. in money, befide his houfe- 

hold goods.—He had no fon; but left behind him three 

daughters, whom he had by his firft wife. 

MILVIUS, Molvivs, or Muhius Pom, a bridge 

on the Tiber, built by iEmilius Sc^urus the cenfor, in 

the time of Sylla, at two miles diftance from the city, 

on the Via Flaminia,and repaired by Auguftus. From 

this bridge the ambafladors of the Allobroges were 

brought back to Rome, by Cicero’s management, and 

made a difcovery of Catiline’s confpiracy (Salluft.) 

Near it Maxentius was defeated by Conftantine, (Eu- 

tropius.) Now called Ponte Molle. 

MiLVitis, in ornithology, a fpecies of Falco. 
MIME, in the ancient comedy, a perfon whoa#ed 

any character by mere geftures, and hence denomina¬ 

ted pantomime. See Pantomime. 
MIMESIS, in rhetoric, the imitating the voice and 

geftures of another perfon. 

MIMNERMUS, an ancient poet and muftcian, 

fiouriftied about the beginning of the 6th century B. C. 

He was of Smyrna, and cotemporary with Solon. A- 

thenseus gives him the invention of pentameter verfe. 

His elegies, of which Only a few fragments are pre- 

ferved, were fo much admired in antiquity, that Ho¬ 

race preferred them to thofe of Callimachus. He com- 

pofed a poem of this kind, as we learn from Paufanias, 

upon the battle fought between the people of Smyrna, 

and the Lydians, under Gyges. He likewife was au¬ 

thor of a poem in elegiac verfe, quoted by Strabo, 

which he intitled Nanno, and in which we may fup- 

pofe he chiefly celebrated a young and beautiful girl 

of that name, who, according to Athenaeus, was a 

player on the flute, with whom he was enamoured in 
his old age. With refpe# to love-matters, according 

to Propertius, his verfes were more valuable than all 

the writings of Homer. 

Plus in amove valet Mimnevmi verfus Homero. 
Lib. i. Eleg. 9. v. 11. 

And Horace bears teftimony to his abilities, in deferi- 

bing that feducing paffion: 

St Mimnermus uti cenjei, fine amove jocifque 
Nil eft juemdum, vivas in amove jocifque. 

Epift. VI. Lib. i, v. 6$. 

If, as wife Mimnermus laid. 
Life unbleft with love and joy. 
Ranks us with the fenfelefs dead, 
Let tliefe gifts each hour employ. 

Alluding to fome much admired lines of this Greek 

poet, which have been preferved by Stobaeus. 

Tif it /3iof, ti it Ttpmiov artp ^jpuens 'A ppoiirns > &C, 

Whal is life and all its pride, 
If love and pleafure be denied? 
Snatch, fnatch me hence, ye fates, whene’er 
The am’rous blifs I ceale to lhare. 
Oh let us crop each fragrant flow'r. 
While youth and vigour give us pow’r; 
For frozen age will foon deflroy 
The force to give or lake a joy ; 
And then, a prey to pain and care, 
Delefted by the young and fair. 
The fun’s bleit beams will hateful grow, 
And only Ihine on feenes of wo! 

MIMOSA, the sensitive plant; 3 genus of the 

moncecia order, belonging to the polygamia clafs of 

plants. 

■ Thi3 genus comprifes ihrubby and herbaceous 

plants, but moftly of the fhrub kind, fome trailing, 

others ere#, all natives of the Indies, &c. retained 

here in ftoves as great curiofities, particularly for the 

very Angular fenfibility of the leaves of fome forts, 

which on being touched, fuddenly recede, contra#, 

and fall down in a very wonderful manner ; all of them 

gamilhed with pinnated leaves, and monopetalous, 

funnel-lhaped, five-parted, polygamous flowers at the 

axillas and ends of the branches.in chillers and fpikes. 
The name mimofa of this genus, fignifies mimic, 

originating from the fenfibility of the leaves, which, by 

their motion, mimic or imitate, as it were, the mo¬ 

tions of animals. 

To this genus Linnaeus joins many of the acacias, 

and it comprifes upwards of 40 different fpecies ; tho’ 

not more than a quarter of them are common in the 

Englilh gardens, or poflefs any particular merit ei¬ 

ther for curiofity or ornament, and none for ufe. Of 

the forts cultivated here in our ftoves, See. fome are of 

the flirub and tree kind, and two or three are herba¬ 

ceous perennials and annuals ; are moftly of the fenfi- 

tive kinds, except the acacia forts, which are motion- 

lefs, as expreffed under their proper heads, i. e. fenli- 

tive and humble kinds, and fenfelefs kinds. The for¬ 

mer of which are exceedingly curious plants in the 

very fingular cireumftance of their leaves receding ra¬ 

pidly from the touch : the leaves are winged, each 

compofed of numerous fmall lobes, all of which on 

being touched, haftily run up clofe together; and 

in fome forts the footllalks and all are affefted, fo as 

inftantly to fall downward, as if faftened byhinge3. 

Shrubby, Senfttive, and Humble Kinds. 

They have all winged leaves, each wing confifting 

of many fmall pinnae ; fome only contra# the lobe3 

of the leaves and pinnae at the touch ; others not 

only contra# every part of their leaves, But their 

footftalks alfo fuddenly drop downward; and for di- 

ftin#ion fake, the former are called fenfttive mhnofas, 

and the latter humble fenjitivess .but the leaves of both 

forts foon recover their ufoal pofitign. The moft re_- 

markable fpecies are, 
j, Sei$- 
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Mimofa. I. Senfitiva,or Common fenfitive, humble plant. Rifes 

---—with an underlhrubby prickly item, branching fix or 

eight feet high, armed with crooked fpines; conjuga¬ 

ted, pinnated leaves, with bijugated partial lobes, or 

wintrs, having the: inner ones the leaft, each leaf on a 

Jong footftalk ; and at the fides and ends of the 

branches many purple flowers in roundifh heads ; fuc- 

ceeded by broad, flat, jointed pods, in radiated du¬ 

ffers. 
This is fomewhat of the humble fenfitive kind; 

the leaves, footftalks and all, recede from the touch, 

though not with fuch facility as in fome of the fol¬ 

lowing forts. 

2. The pudica, or bafhful humble plant. Rifes 

with an underfill- bby, dedinated, prickly ftem, 

branching two or three feet around, armed with hairy 

fpines; pinnated, digitated leaves, <ach leaf being of 

five or more long foliolcs, attached by their bafe to a 

long footftalk, and fpread out above like the finger^ 

of a hand ; a’d at the fides and ends of the branches 

roundifli heads of greenifh white flowers, fucceeded 

by fmall, jointed, prickly pods. 

This is truly of the humble fenfitive kind; for by 

the lead touch the' leaves inftantly recede, contraft 

clofe, and, together with the footftalk, quickly de¬ 

cline downward, as if alhamed at the approach of the 

hand. 
3. The pernambucana, or p^rrmmbuca flothful mi- 

mofa. Hath underlhrubby, procumbent, unarmed 

Hems, branching two or thr/e feet around ; bipin- 

nated leaves, of three or four pair of fhort, winged fo- 

liola ; and at the axillas drooping fpikes of pentan- 

drotis flowers, the lower ones caftrated. 

This fort recedes very {lowly from the touch, only 

contra&ing its pinnae a little when fmartly touched ; 

hence the name flothful niimofa. 

4. The afperata, or rough fenfitive mimofa, hath a 

Ihrubby, upright, prickly, hairy, rough ftem, branching 

four or five feet high, armed with Ihort, broad, whitim 

fpines; bipinnated, prickly leaves, of five or fix pair 

of foliola, or wings, arranged oppofite, having two 

thorns between each pair; and at the upper axillas 

globular heads of purple flowers, fucceeded by Ihort, 

flat, jointed pods, in clufters, fpreading each way like 

a radius. 

This is only moderately fenfitive in its foliola, but 
not in the footftalks. 

5. The pundlata, or pun&ated fenfitive mimofa, 

rifes with a Ihrubby, upright, taper, puu&ated, or 

fpotted, unarmed ftem, branching ereftly five or fix 

feet high ; bipinnated leaves, of four or five pair of 

1-ong, winged folioles, having each about 20 pair of 

pinnae; and at the axillas and termination of the 

branches oblong fpikes of yellowilb .decandrous flow¬ 

ers, the inferior ones caftrated; fucceeded above by ob¬ 

long feed-pods. This fort, though naturally Ihrubby 

and perennial in its native foil, yet in this country it 

fometimes decays in winter. It is only fenfitive in the 
foliola, but quick in the motion. 

Herbaceous Senfitive and Humble Kinds. 

Of thefe forts two are perennial of the trailing- 

kind ; and one is annual, of fomewhat erect growth; 

have all winged leaves, with the wings formed of many 
fmall pinnae. 

6. The viva,—perennial, or lively fenfitive mimofa, 

hath herbaceous, trailing, unarmed, repent Hems, very MinW.:. 

branchy, fpreading widely around, rooting at the ' " 

jointsas they advance; conjugated pinnated leaves,with 

quadrijugated, roundifli, partial lobes, or wings; and 

at the axillas globular beads of yellowilh flowers; fuc¬ 
ceeded by fliort, flat, jointed pods. 

This fpecies is only fenfitive in the foliola; but is the 

moll lively of that kind, it being fq fufceptible that all 

the folliola recede rapidly from the leaft touch, where¬ 

by it has the diftin&ive appellation of vivacious, or 
lively niimofa. 

7. The quadrivalvis ;—perennial, or quadrivalve 

humble mimofa, hath herbaceous {lender, quadrangu¬ 

lar, prickly ftenrjs, branching and fpreading all a- 

round, armed with recurved fpines; bipinnated leaves 

of two or three pair of winged lobes, having each many 

pinnae ; and at the axillas globular heads of purple 
flowers, fucceeded by quadrfvalvular pods. 

This is of the huniWe fenfitive kind, both leaves and 
footftalks recede from the touch. 

8. The plena,—annual, or double-flowered fenfitive 
annual mimofa, rifes with an herbaceous, eredl, round, 

unarmed ftem, cloftly branching and fpreading every 

way, three or four feet high ; bipinnated leaves of 

four or fiye pair of winged lobes, of many pairs of 

pinnae ; and at the axillas and termination of the m 

branches fpikes of yellow pentandrous flowers, the 

lower oneS double; fucceeded by fliort broad pods. 

This annual is only fenfitive in the folliola, but ex¬ 
tremity feufible of the touch or air. 

Shrubby hfenfible Kinds. 

Thefe are of the acacia kind, formerly a diftindt 

genus, but now all fpecies of Mimofa; but their leaves 

are deftitute of motion or fenfibility at the touch: 

there are about three noted fpecies in the Englilh gar- * 
dens, all for the Hove. 

9. The comigera, or homed Mexican mimofa, com¬ 

monly called great horned acacia, hatha Ihrubby, up¬ 

right, deformed ftem, branching irregularly, armed 

with very large, horned-like white fpines, by pairs, 

connated at the bafe; bipinnated leaves thinly placed ; 
and flowers growing in fpikes* 

This fpecies is efteemed a curiofity for tlie oddi¬ 
ty of^ its large fpines, refembling the horns of animals, 

and which are often varioufly wreathed, twifted, and 
contorted. 

10. The farnefiana, or farnefian fragrant acacia, 

hath a ftmibby ftem, branching many feet high, arm¬ 

ed with diftindl fpines; bipinnated leaves, having 

eight pair of partial lobes, or wings ; and globular, 

clofe-fitting .fpikes of yellow fweet-fcented flowers. 

I t- The nilotica, or nilotic true Egyptian acacia, 

hath an upright tree-ftem, branching many feet high, 

armed with fpreading fpines; bipinnated leaves; and 

globular fpikes of flowers, having footftalks. From 

the exfudation of the leaves of this fort is procured the 
drugs called fuevus acacia and gum-arabic. 

Propagation, &c. Thefe 11 fpecies of mimofa are 
the mod noted forts in the Englifh gardens ; all the 

ihrubby kinds are durable in root, ftem, and branches; 

thofe of the perennial herbaceous kinds are alfo often 

abiding; but the annual fort always perifb, root and 

branch, at the approach of winter. They are all na¬ 

tives of the Indies; and in this country require the con¬ 

tinual (belter of a hot-houfe, or cf a hot-bed of fimi- 

lar 
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Mina lar temperature under frames and glaffes; though they 

H can hardly be fupported alive in winter unlefs placed 
Mmdanoa. jn a^ove . fQ a]] the forts muft conftantly be kept in 

pots, and placed principally in that department, efpe- 

cialjy during the winter ; nor will they fucceed well in 

the open air in fummer, except about a month during 

the greateft heat; but the fenlitive and humble kinds, 

if expofed to the open air, even in the hotteft days, will 

be deprived of their fenfibility during the time they re¬ 

main fo expofed, therefore fliould always be kept un¬ 

der glaffes, in a ftove if poffible; or in default of 

fuch a convenience, the plants might be raifed from, 

feed in fpring in any common hot-bed under frames, 

&c. as directed for tender annuals, and continued con¬ 

ftantly under the glaffes, and thereby will afford plea- 

fure all fummer by the oddity of their fenlitive foliage; 

however, to have them to remain-in perfeftion the 

year round, fome muft be continued always in a ftove, 

-36 before obferved; for the warmer they are kept, the 

Sronger will be their fenfible quality : but for a parti¬ 

cular account of this quality, fee the article Sensitive 

Plant. 

The propagation of all the forts, both fenfitives and 

acacias, is by feed in fpring in a hot-bed, or in the 

bark-bed in the ftove ; and fome of the fenfitive kinds 

alfo by layers and cuttings. 

MINA, in Grecian antiquity, a money of account, 
equal to 100 drachms. 

MIND, a thinking intelligent being, otherwife 

called /pint, in opposition to matter, or body. 

MINDANOA, a large ifland of Afia in the Eaft 

Indies, and one of the Philippines; 180 miles in length, 

and 120 in breadth. It is a very mountainous country,* 

full of hills and valleys, and the mould is generally 

deep, black, and fruitful. The Tides of the hills and 

valleys are ftony, and yet there are tall trees of kinds 

not known in Europe : fome of the mountains yield 

very good gold, and the valleys are watered with va- 

f See Pal- riety of rivulets. The palm-trees f produce the fago, 

7na' which the poor people eat, inftead of bread, three or 

four months in the year. They have here all forts 

of fruity proper to the climate, befides plenty of 

rice s fome affirm that there are nutmegs and cloves, 

but none of the trees that bear them appear near the 

coaft. They have horfes, beeves, buffaloes, goats, 

deer, monkeys, lizards, and fnakes; but they have 

neither lions nor tygers. Their hogs are very ugly crea¬ 

tures, having all great knobs growing over their eyes; 

however, their flefh is fweet. Their fowls are ducks, 

hens, pigeons, parrots, paroquets, turtle-doves, and 
bats as large as kites, befides many fmall birds. The 

air is temperate, they having breezes by day, and 

cooling iand-winds at night. The winds are eafterly 

One part of the year, and wefterly the other: while 

the former blow, it is fair weather ; but while the lat¬ 

ter, it is rainy, fyormy, and tempeftuous. The inha¬ 

bitants a«e of a mean low ftature, with fmall limbs and 

little heads. Their faces are oval, with flat foreheads, 

black fmall eyes, fhort low nofes, and pretty large 

mouths. Their hair is black and ftrtiit, and their com¬ 

plexion tawney, but more inclining to yellow than that 

of other Indians. The women are very defirous of the 

company of ftrangers, efpecially white men. The 

chief trades are goldfmiths, blackfmiths, and carpen¬ 

ters; and they can build pretty good veffels forthefea. 

Their diftempers are as in other places, except the le- Mindclhdm U 
profy, which is very common here. The fultan has a I 

queen, befides 20 other women, and all the men have Mine- 

feveral wives; for their religion is Mahometanifm. 

Their houfes are built on polls, from 14 to 20 feet 

high ; and they have ladders to go up out of the 

ftreets. They have but one floor, which is divided 

into feveral rooms; and the roofs are covered with pal- 

meto leaves. Thofe that have been far up in the coun¬ 

try fay, that the people are all blacks, and go quite 

naked. The principal town, of the fame name, is 
pretty large, and is feated on the eaftern coaft. 

MINDELHEIM, a town of Germany, in the circle 
of Suabia, and in Algow, with a caftle. It is capital 

of a fmall territory between the rivers Irler and Lech, 

fubjeft to the houfe of Bavaria. It was taken by the 

Imperialifts after the battle of Hochftet, who erefted 

it into a principality in favour of the duke of Marlbo¬ 

rough; but it returned back to the houfe of Bavaria 

by the treaty of Raftat. It is 33 miles fouth-eaft of 
Ulm. E. Long. 10. 40. N. Lat. 48. 5. A 

Mindelheim, a diftrift of Germany, in Suabia, ]y. ji, 

ing between the bifhopric of Augfburgh and the ab¬ 

bacy of Kempten, which is 20 miles in length and 16 
in breadth. 

MINDEN, a confiderable town of Germany, in the 

circle of Weftphalia, and capital of a territory of the 

fame na/ne; feated on the river Wefer, which renders 

it a trading-place. It belongs to the king of Pruffia, 

who has fecularized the bifhopric. It is 27 miles eaft- 

by-fouthof Ofnaburg, and 37 weft of Hanover. E« 
Long. 9. 5. N. Lat. 52. 22. 

■ Minden (the principality of), in Germany, lies in 

the circle of Weftphalia, to the north of the county 

of Ravenfberg,and along each fide of the river Wefer. 

It is about 22 miles fquare, and Minden and Peter- 

fhagen are the principal places. It was formerly a 

bifhopric, but is now fecularized ; and was ceded to 

the ele&or of Brandenburg by the treaty of Weft¬ 
phalia. 

MINDORA, an ifland of Afia, in the Eaft Indies# 

and one of the Philippines, 50 miles in circumference, 

and feparated from Luconia by a narrow channel. It 

is full of mountains, which abound in palm-trees and 

all forts of fruits. The inhabitants are idolaters, 

and p^y tribute to the Spaniards, to whom this ifland 
belongs. 

MINE, in natural hiftory, a place under ground, 

where metals, minerals, or even precious ftones, are 
dug up. 

As, therefore, the matter dug out of mines is va¬ 

rious, the mines themfelves acquire various denomina¬ 

tions, as gold mines, Jilver mines, copper mines, iron 

mines, diamond mines, fait mines, mines of antimony, 

of alum, &c. 

Mines, then, in general, are veins of cavities with¬ 

in the earth, whofe fides receding from, or approach¬ 

ing nearer to each other, make them of unequal 

breadths in different places, fometimes forming larger 

fpaces, which are called holes: they are filled with 

fubftances, which, whether metaliic or of any other na¬ 

ture, are called the loads; when the fubftances forming 

thefe loads are reducible to metal, the loads are by the 

miners faid to be alive, otherwife they are called dead 

loads, In Cornwall and Devon, the loads always 

held 
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Mine, hold their courfe from eaftward to weft ward; though 

’“in othet parts of England they frequently run from 

north to fouth. The miners report, that the tides of 

the load never bear in a perpendicular, but conftantly 

under-lay either to the north or to the fouth. The load 

is frequently intercepted by the croffing of a vein of 

earth or Hone, or fome different metallic fubftance ; 

in which cafe it generally happens that one part of the 

load is moved a confiderable diftance to the one fide. 

This tranfient load is by the miners called flooding; 

and the part of the lead which Is to be moved is faid 

to be heaved. 
According to Dr Nicols’s obfervations upon mines, 

they feem to be, or to have been, the channels thro’ 

which the waters pafs within the earth, and, like ri¬ 

vers, have their fmall branches opening into them in 

all direflions. Moft mines have ftreams of water 

running through them : and when they are found 

dry, it feems to be owing to the waters having 

changed their courfe, as being obliged to it, either 

becaufe the load has flopped up the ancient paffages, 

er that fome new and more eafy ones are made. 

Mines, fays Dr Shaw, are liable to many contin¬ 

gencies ; being fometimes poor, fometimes foon ex- 

hauftible, fometimes fubjefl to be drowned, efpecially 

when deep, and fometimes hard to trace. Yet there 
are many inftances of mines proving highly advanta¬ 

geous for hundreds of years: the mines of Potofi are 

to this day worked with nearly the fame fuccefs as at 

firft 5 the gold mines of Cremnitz have been worked 

almoft tliefe 1000 years ; and our Cornifh tin mines 

are extremely ancient. The neat profit of the filver 

alone, dug in the Mifnian filver-mines in Saxony, is 

ft ill, in the fpace of eight years, computed at a thou- 

fand fix hundred and forty-four millions, befides fe- 

venty-three tons of-gold. Many mines have been dif- 

covered by accident: a torrent firft laid open a rich 
vein of the filver-mine at Friburg in Germany ; fome¬ 

times a violent wind, by blowing up trees, or over¬ 

turning the parts of rocks, has difeovered a mine ; the 

fame has happened by violent fhowers, earthquakes, 

thunder, the firing of woods, or even the ftroke of a 

plough (hare or horfe’s lioof. 

But the art of mining does not wait for thefe favour¬ 

able accidents, but dire&ly goes upon the fearch and 
difeovery of fuch mineral veins, ores, or fands, as may 

be worth the working for metal. The principal in- 

veftigation and difeovery of mines depend upon a par¬ 

ticular fagacity, or acquired habit of judging from 

particular figns, that metallic matters are contained in 

certain part3 of the earthr not far below its furface. 

The principal figns of a latent metallic vein feem re¬ 

ducible to general heads; fuch as, t. The difeovery of 

certain mineral waters. 2. The difcolouration of the 

trees or grafs of a place. 3. The finding of pieces 

of ore on the furface of the ground. 4. The rife of 

warm exhalations. 5. The finding of metallic fands, 

and the like. All which are fo many encouragements 

for making a drifter fearch near the places where any 

thing of this kind appears; whence rules of praftice 

might be formed for reducing this art to a greater cer¬ 

tainty. But when no evident marks of a mine appears, 

the Ikilful mineralift ufiially bores into the earth, in 

fuch places as, from fome analogy of knowledge, 

gained by experience, or by obferving the fituation, 
Vox.. VII. 2 

courfe, or nature of other mines, he judges may con¬ 

tain metal. As to the power of the divining wand in 

difeovering miiies, it feems to be a mere chimera. See 
Divining- Wand. 

After the mine is found, the next thing to be con- 

fidered, is whether it may be dug to advantage. In 
order to determine this, we are duly to weigh the na¬ 

ture of the place, and its fituation, as to wood, wa¬ 

ter, carriage, healthinefs, and the like; and com¬ 

pare the refult with the richnefs of the ore, the 

charge of digging, (lamping, waffling, and fmelting. 

Particularly the form and fituation of the fpot 

fhould be well confidered. A mine mud either hap¬ 
pen, 1. In a mountain. 2. In a hill. 3. In a val¬ 

ley. Or, 4. In a flat. But mountains and hills are 

dug with much greater eafe and convenience, chiefly 

becaufe tlie drains and burrows, that is, the adits or 

avenues, may be here readily cut, both to drain the 

water and to form gang-ways for bringing out the lead, 

8cc. In all the four cafes, we are to look out for the 
veins which the rains, of other accidental thing, may 

have laid bare; and if fuch a vein be found, it may 

often be proper to open the mine at that place, efpeci¬ 

ally if the vein prove tolerably large and rich: other- 

wife the moft commodious place for fituation is to be 

cliofe for the purpofe, viz. neither on a flat, nor on the 

tops of mountains, but on the fides. The bed fitua¬ 

tion for a mine, is a mountainous, woody, wholefome 
fpot; of a fafe eafy afeent, and bordering on a navi¬ 

gable river. The places abounding with mine3 are ge¬ 

nerally healthy, as {landing high, and every where 

expofed to the air ; yet fome place?, where mines are 

found, prove poifonous, and can upon no account be 

dug, tho* ever fo rich : the way of examining a fuf- 

pefted place of this kind, is to make experiments up¬ 

on brate8, by expofing them to the effluvia or exhala¬ 
tions, to find the effefts. 

Devonfhire and Cornwall, where there are a great 

many mines of copper and tin, is a very mountainous 

country, which gives an opportunity in many places 

to make adits, or fubterraneous drains, to fome valley 

at a diftance, by which to carry off the water from 

the mine, which otherwife would drown them out 

from getting the ore. Thefe adits 3re fometimes car¬ 

ried a mile or two, and dug at a va(l expence, as 

from 2000 1. to 4000 1. efpecially where the ground 

is rocky; and yet they find this cheaper than to 

draw up the water out of the mine quite to the 

top, when the water runs in plenty, and the mine 13 

deep. Sometimes, indeed, they cannot find a level 

near enough to which an adit may be carried from 

the very bottom of the mine; yet they find it worth 

while to make an adit at half the height to which 

the water is to be raifed, thereby faving half the ex¬ 

pence. 

The late Mr Collar, confidering that fometimes 

from fmall ftreams, and fometimes from little fprings 

or colleftions of rain-w3ter, one might have a good 
deal of water above ground, thongh not a fufficient 

quantity to turn an overfflot-wheel, thought, that if a 

fufficient fall might be had, this col left ion of water 

might be made ufeful in raifing the water in a mine to 

the adit, where it may be carried off. 

But now the moft general method of draining mines 

is by thf fire or fleam engine. See Steam -Engine. 
28 P MiNE» 



Mineral. 
MIN [ 5 062 ] MIN 

Mine, in the military art, denotes a fubterraneous 

canal or paflage, dug under the wall or rampart 

of a fortification, intended to be blown up by gun¬ 
powder. 

The alley or paflage of a mine is commonly about 

four feet fquare ; at the end of this is the chamber of 

the mine, which is a cavity about five feet in width 

and in length, and about fix feet in height; and here 

the gun-powder is flowed. The fauciffe of the mine is 

the train, for which there is always a little aperture 

left. There are various kinds of mines, which acquire 

various names, as royal mines, ferpentine mines, forked 

■mines, according as their paffages are flraiglit, ob¬ 

lique, winding, &c. 
MINERAL, in natural hiftory, is ufed in gene¬ 

ral for all foflile bodies, whether Ample or compound, 

dug out of a mine; from whence it takes its denomi¬ 
nation. 

Mineral Waters. All waters naturally impregna¬ 

ted with any heterogeneous matter which they have 

diflolved within the earth may be called mineral wa¬ 

ters, in the moft general and extenfive meaning of that 

name; in which arc therefore comprehended almofl all 

thofe that flow within or upon the furface of the earth, 

for almofl all thefe contain fome earth or felenitcs. But 

waters containing only earth or felenites are not gene¬ 

rally called mineral, but hard or crude waters. 

Hard waters, which are Amply felenitic, when tried 

by the chemical proofs, fhew no marks of an acid 

or of an alkali, nor of any volatile, fulphureous, or 

metallic matters. Waters which contain a difengaged 

calcareous earth, change the colour of fyrup of violets 
to a green ; and thofe that contain felenites, being 

mixed with a folution of mercury in nitrous acid, form 

a turbith mineral; and when a fixed alkali is added, 

they are rendered turbid, and a white fediment is pre¬ 
cipitated. Thefe waters alfo do not diflolve foapwell. 

From thefe we may know, that any water which pro¬ 

duces thefe effe&s is a hard, earthy, or felenitic water. 

The waters impregnated with gas are alfo hard. 

Although the waters of the fea and faline fprings 

be not generally enumerated amongft mineral wa¬ 

ters, they might neverthelefs be juftly confidered as 

fuch ; for befides earthy and felenitic matters, they 

alfo contain a large quantity of mineral falts. We 
fhall therefore confider them as fuch in this article. 

Mineral waters, properly fo called, are thofe in 

which gas, or fulphureous, faline, or metallic fub- 

ftances, are difcovered by chemical trials. As many of 

thefe waters are employed fuccefsfully in medicine, 

they are alfo called medicinal waters. 
Mineral waters receive their peculiar principles by 

palling through earths containing falts, or pyritous 

fubftauces that are in a ftate of decompofition. Some 

of thefe waters are valuable from the quantity of ufe- 
ful falts which they, contain, particularly of common 

fait, great quantities of which are obtained from thefe 

waters ; and others are chiefly valued for their medi¬ 

cinal qualities. The former kind of mineral waters is 
an objed of manufa&ure, and from them is chiefly ex- 

tradled that fait only which is moft valuable in com¬ 

merce. See Salt. 
Many of thefe waters have been accurately-3nalyfed 

by able chemifts and phyficians. But notwithftand- 

ing thefe attempts,, we are far from having all the 

certainty and knowledge that might be defired on this 

important fubjedfc : for this kind of analyfis is perhaps ' 

the moft difficult of any in chemiftry.—Almofl; all mi¬ 

neral waters contain feveral different fubftances, which 
being united with water may form with each other 

numberlefs compounds. Frequently fome of the prin¬ 

ciples of mineral waters are in fo fmall quantity, that 

they can fcarcely be perceived ; altho’ they may have 

fome influence on the virtues of the water, and alfo on 
the other principles contained in the water. The che¬ 

mical operations ufed in the analyfis of mineral waters, 

may fometimes occafion effential changes in the fub- 

ftauces that are to be difcovered. And alfo, thefe wa¬ 

ters are capable of fuffering very confiderable changes 
by motion, by reft, and by expofure to air. 

Probably alfo the variations of the atmofphere, fub- 

terranean changes, fome fecret junction of a new fpring 

of mineral or of pure water, laftly the exhauftion of 

the minerals whence waters receive their peculiar prin¬ 

ciples, are caufes which may occafionally change the 
quality of mineral water*. 

We need not therefore wonder that the refults of a- 
nalyfes of the fame mineral waters made by different 

chemifts, whofe fkill and accuracy are not queftioned, 
fhould be very different. 

The confequences of what we have faid on this fub- 
jeft are. That the examination of mineral waters is a 

very difficult talk ; that it ought not to be attempted 

but by profound and experienced chemifts ; that it re¬ 

quires frequent repetitions,and at different times; and 
laftly, that no fixed general rules can be given con¬ 
cerning thefe analyfes. 

As this matter cannot be thoroughly explained 

without entering into details conne&ed with all the 
parts of chemiftry, we (hall here mention only the 

principal refults, and the moft effential rules, that 

have been indicated by the attempts hitherto made on 
this fubjeft. 

We may admit the divifion or arrangement of mi¬ 

neral waters into certain clafies, propofed by fome of 
the beft chemifts and naturalifts. 

Some of thefe waters are called cold, becaufe they 

are not naturally hotter than the atmofphere. Some of 

•them are even colder, efpecially in fummer. 

Thofe are called hot mineral waters, which in all 

feafons are hotter than the air. Thefe are of various 

degrees of heat, and fome of them are almofl as hot 
as boiling water. In fome mineral waters certain vo¬ 

latile, fpirituous, and elaftic principles may be percei¬ 

ved, by a very fenfible piquant talte : this principle is 

called the gas or the /pint of waters. 
The waters which contain this principle are general¬ 

ly lighter than pure water. They fparkle and emit 

bubbles, at their fpring, but efpecially when they arc 

(hook, and poured from one veffel into another. They 

fometimes break the bottles containing them, when 

thefe are well corked, as fermenting wines fometimes 

do. When mixed with ordinary wine, they give to 

it the piquancy and fparkling quality of Champaignc 

win?. 
This volatile principle, and all the properties of the 

water dependent upon it, are loft merely by expofure 

to air, or by agitation. The waters containing this 

principle are diftinguifhed by the name of fpirituous 

mineral waters, or acidulous waters.' 
Other 

Mineral, 
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Mineral. Other diviGons of mineral waters may be made re- 

-latively to fome of their predominant principles. Hence 

fome waters are called acidulous, alkaline, martial, 

neutral, &c. 
When a mineral water is to be examined, we may 

obferve the following rules : 

Experiments ought to be made near the fpring, if 

poflible. 
The fituation of the fpring, the nature of the foil, 

and the neighbouring rifmg grounds, ought to be exa¬ 

mined. 

Its fenfible qualities, as its fmell, tafte, colour, are 

to be obferved. 

Its fpecific gravity and heat are to be afcertained 

by the hydroftatical balance and the thermometer. 

From the properties above-mentioned of fpirituous 

mineral waters, we may difcover whether it be one of 

this clafs. For greater certainty we may make the fol¬ 

lowing trial. Let the neck of a wet bladder be tied to 

the neck of a bottle containing fome of this water. By 

lhaking the water, any gas that it may contain will be 

difengaged, and will fwell the bladder. If the neck of 

the bladder be then tied with a firing above the bottle, 

and be cut below this firing, fo as to feparate the blad¬ 

der from the bottle, the quantity and nature of the 
contained gas may be further examined. 

Laflly, we mull obferve the changes that are fpon- 

taneoufly produced upon the water in clofe and in 

open veffels, and with different degrees of heat. If 

by thefe means any matter be cryftallized or depofited, 

it mull be fet apart for further examination. 

Thefe preliminary experiments and obfervations 

will almoft certainly indicate, more or lefs fenfibly, 

fomething concerning the nature of the water, and 

will point out the method to be followed in our further 
inquiry. 

We mull then proceed to the decompofitioh of the 

water, either without addition, and merely by evapora¬ 
tion and dill illation, or with the addition of other fub¬ 

ftances, by means of which the matters contained in 

the water may be precipitated and discovered. It i6 

not material which of thefe two methods be firft prac- 

tifed, but it is quite neceffary that the one Ihould fuc- 

ceed the other. If we begin by evaporating and di¬ 

ddling, thefe operations mud be fometimes interrup¬ 

ted, that the feveral principles which rife at different 

times of the diftillation may be obtained and exami¬ 

ned feparately, and alfo to allow the feveral falts that 

may be contained to cryflallize by the evaporation 
and by cold. 

The fubftances generally found in mineral waters, 

are almoft always combinations of vitriolic acid, and 
thofe of marine acid, together with the.feveral mat¬ 
ters that thefe acids are capable of diffolving. 

The following combinations of vitriolic acid are 
found in mineral waters. 

1. Volatile fulphureous acid. This is feldom found, 
both becaufe it eafily lofes its phlogifton, and becaufe 

it muft almoft always meet with fome fubftance that it 
is capable of diffolving. 

2. Sulphur. This is found fometimes fingly,but ge¬ 
nerally in form of a liver of fulphur. In thefe waters, 

fulphur is formed into a heparby means of calcareous 
earth or of mineral alkali. 

-3. Vitriolic falts with earthy bafes. Thefe falts are 
2 

frequently felenitic, that is, their ac'id is combined Mineral, 

with a calcareous earth; or they are of the nature of 

Epfom fait, the bafis of which is magnefia. Some¬ 

times, but not fo frequently, they are aluminous, 

when their acid happens to be united with an argilla¬ 

ceous earth. 

4. Vitriols. Martial vitriol is frequently contained- 

in mineral waters; vitriol of copper is fometimes, but 

feldom, and vitriol of zinc is ftill more rarely found 

in thefe waters. The vitriols of other metallic fub¬ 

ftances are fcarcely ever, but in very Angular cafes, 

found in water. 

5. Laftly, vitriolic falts •with lafis of fixed alkali. 

This is always Glauber's fait. Neither vitriolated tar¬ 

tar nor vitriolic ammoniacalfait are ever found, unlefs 

by fome lingular accident, in mineral waters. 

The combinations of marine acid that are contain¬ 

ed in mineral waters are common fait, and marine fait 
•with earthy bafts. For no combinations of this acid 

with phlogifton are known, and it is very feldom found 

united with any metallic fubftance. 

Compounds formed of the nitrous acid with an ear¬ 

thy balls are very common in waters in this country, 

infomuch that fome have thought that nitre might be 

extracted from them advantageoufly in the way of 

trade. See Chemistry, n° 178. Tn France, how¬ 

ever, the cafe feems to be otherwife ; for Mr Macquer 

determines, in his Chemical Diftionary, that the ni¬ 

trous acid is not (nay that it cannot) be found in wa¬ 

ters except by accident. 
Thefe are the principal fubftances that form almoft 

all thefe waters. We lhall now Ihew the proofs by 

means of which they may be difcovered in water, 

without decompofing the water by evaporation or by 

diftillation. 
If any portion of difengaged acid or alkali be con¬ 

tained in water, it may be known by the tafte, by 

changing the colour of violets or of turnfol, and by 

adding the precife quantity of acid or of alkali that is 

neceffary for the faturation of the contained difenga¬ 

ged faline matter. 
Sulphur, and liver, of fulphur, may be difcovered in 

waters by their Angular fmell, and by the black colour 

which thefe fubftances give to white metals or to their 

precipitates, but efpecially to Alver. 

Vitriolic falts with earthy bafts may be difcovered 

in water by two proofs: I. By adding fome Axed al¬ 

kali, which decompofes all thefe falts, and preci¬ 

pitates their earthy bafts; and, 2. By adding a fo- 

lution of mercury in nitrous acid, which alfo decom¬ 

pofes thefe falts, and forms a turbith mineral with their 

acid. But for this purpofe the folution of mercury 

ought to have a fuperabundant quantity of acid; for 

this folution, when perfectly faturated, forms a preci¬ 

pitate with any kind of water, as M. Rouelle has very 

juftly remarked; and indeed, all metallic folutions in 

any acids are ftri&ly capable of decompofttion by wa¬ 

ter alone, and fo much more eafily as the acid is more 

petfe&ly faturated with the metal. 

Martial vitriol or iron combined with any acid, or 

even with gas, {hews itfelf in waters by blackening aa 

infufion pf galls, or by forming a Pruflian blue with the 

phlogifticated alkaline lixivium. 

The vitriol of copper, or copper diffolved by any 

acid, may be difcovered by adding fome of the vola- 
2 tile 
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Mineral, tile fpirit of fal ammoniac, which prodnces..a fine blue 

~ ~ colour; or by the addition of clean" iron, upon the 

furfacc of which the copper is precipitated in it? na¬ 

tural or metallic ftate. 
Glauber’s fait is difcovered by adding a falntian of 

mercury in nitrous acid, and forming with it a turbith 

mineral 5 or by eryftallizatioo. 

Common fa^t Contained in waters forms with a fo- 

lution of filver in nitrous acid a white precipitate, or 

luna cornea. It may alfo be known by its cryftalliza- 

tion. Marine fait with earthy bafis produces the fame 

effedi upon folution of filver. It alfo forms a preci- 

pitate when fixed alkali is added. The acrimony, 

bitternefs, and deliquefcency of this fait, ferve to di- 

ftinguifh it. 
The proofs related for the examination of mineral 

waters, are only thofe which are moft effential. Many 

others may be made to confirm the former proofs: but 

the details of thefe are too extenfive to be inferted 

here. We (hall add only two of thefe, becaufe they 

are very general, and may be very ufeful. 

The firft is the production of artificial fulphur, or 

of the volatile fulphureoua acid ; by which mean3 the 

vitriolic acid may be difcovered in any combination 

whatever. For thi* purpofe, the matter to be examine 

ed rouft be mixed with any inflammable fubftance, and 
expofed to a red heat. If this matter contained but a 

article of vitriolic acid, it would be rendered fenfible 
y the fulphur, or by the volatile folphureoys acid 

thence produced. 

The fecond general proof for mineral waters which 

we (hall mention here, ferves to difcover any metallic 

fubftance whatever, difiolved in water by any acid. 

This proof confifts in adding fome of the liquor fatu- 

MINER 

■* TS that fcience which teaches us the properties of mi- 

A neral bodies', and by which we learn how to cha- 

ra&erife, diftinguifh, and clafs them into a proper or¬ 

der. 

2 Mineralogy feems to have been in a manner co¬ 

eval with the world. Precious ftones of various kinds 

appear to have been well known among the Jew's and 

Egyptians in the time of Mofes ; and even the moft 
rude and barbarous nations appear to have had fome 

knowledge of the ores of different metaU. As the 

fcience is nearly allied to cheiniftry, it is probable that 

the improvements both in chemiftry and mineralogy 

have nearly kept pace With each other; and indeed it 

is but of late, fince the principles of chemillry were 
well underftood, that mineralogy hath been advanced 

to auy degree of perfedtion. The heft way of ftudy- 
ing mineralogy, therefore, is by applying chemiftry to 

it; and not contenting ourfelves merely with infpec- 

ting the outfides of bodies, but decompounding them 
according to the rules of chemiftry. This method 

hath been brought to the greateft perfe&ion by Mr 

Pott of Berlin, and after him by Mr Cronftedt of 

Sweden. To obtain this end, chemical experiments 

in the large way are without doubt neceffary; but as 

a great deal of the mineral kingdom has already been 

examined in this manner, we do not. need to repeat 

all thofe experiments in their whole extent, uplefs 

rated by the colouring matter of Prufiian blue, defer!- Mineral, 

bed under the article Chemistry, n° 391. This li- "u 1 u 
quor produces no effedls upon any neutral falts with 

earthy or alkaline bafes, but decompofes all metallic 

falts: fo that if no precipitate be formed upon adding 
fome of this liquor, we may be certain that the water 

does not contain any metallic fait; and on the contrary, 

if a precipitate be formed, we may certainly infer that 

the water does contain fome metallic fait. 

Two kinds Quly of gas, or the fpirituous volatile part 
of fome waters, are hitherto known ; of which one is 

the volatile fulphureoua acid, and the other is fixed air, 

See Air, Fixed Air, and Gas, pciffim. Air united 

fuperabundantly with fpirituous waters is the chief 
caufe of their lightnefs, piquancy, and fparkling. 

When the nature and quantities of the principles 
contained in a mineral water are afeprtained by fuitablc 
experiments, we may imitate artificially this water, by 

adding to pure water the fame proportions of the fame 

fybftances, as Mr Venel has done in examining feve- 

ral waters, efpecially that of Selters. 

We may eafiiy perceive the neceffity of ufing no vef- 
fels in thefe experiments, but fuch as are perfectly 

clean and rinfed with diftilled water; of weighing the 

products of the experiments very exadfly; of making 
the experiments upon as large quantities of water as is 

paflible, efpecially the evaporations,cryftallizations, and 

diftillations; and of repeating all experiments feveral 

times. We may further obferve, that the mixtures 

from which any precipitates might be expe&ed ought 
to be kept two or three days, becaufo many of thefe 

precipitates require that time, or more, to appear, or 

to be entirely depofited. 

A L O G Y, 
fome new and particular phenomena fhould difcover 

themfelve8 in thofe things we are examining ; elfe 

the tedioufnefs of thofe proceffes might difcourage 
fome from going farther, and take up much of the 

time of others that might be better employed. An 

eafier way may therefore be adopted, which even 

for the moft part is Efficient, and which though 
made in miniature, yet is as fcientifical as the com¬ 
mon manner of proceeding in the laboratories, fince 

it imitates that, and is founded upon the fame prin¬ 

ciples. Thi3 confifts in making the experiments upon 
a piece of charcoal with the concentrated flame of a 

candle blown through a blpw-pipe. The htat occa- 
fioned by this is very intenfe; and the mineral bodies 

may here be burnt, calcined, melted, and feorified, 

&c. as well as in any great works. 
A pocket-laboratory containing all things nepefTary 3 

for trying mineralogical experiments is reprefented, 

Plate CLXXXI. fig. 1. with the cafe, exaftly of the 

form, bignefs, and proportions as that made ufe of by 

Mr Cronftedt - what alterations there may be wanted 

are eafiiy found out by pradtice. 
f, h. Are the two parts of which the 'Biow-Pipe 

confifts, and which are already deferibed under that 

article. 
a. A wax-eandle, deftined to be made ufe of, parti¬ 

cularly in travelling, when no other candle is to be had. 
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Method of b. A pair of nippers, to handle fo much the eafier 
makingEx-thefe things which are to be tried, becaufe they are 
penments. genera]]y final] particles: this ferves alfo to touch 

and turn the fubje&s during the experiments, when 

they are hot and could not be well handled with the 

fingers. 
d, e,f Are three phials, to put the required fluxes 

in, viz. borax, the mineral alcali fal fodce), and fal 
fufibile microcofmicum. 

g. A hammer, to break any part of a ftone, when 

it is to be tried : this ferves alfo to pound things with. 
i. A magnifying-glafs, neceffary when the objedls 

are too final] to be fien by the naked eye. 

k. A (led to ftrike fire, by which the hardnefs or 

foftnefs of the bodies is tried. 
/. A loadftone, to difcover the prefence of iron. 

m, A file, wherewith to diftfnguifh natural gems, 

quartz-cryftals, and artificial or coloured glaifes, from 

* one another. 

». A thin fquare plate made of imtempered ft eel r 

fried flat on one fide, to pound things upon, and po- 

lifhed on the other fide to hammer metals upon. 

Above this fteel plate », and within the circle 

drawn round about it, is the place for a candleftick. 

This candleftick is (hewn in plan, fig. 2. and in profile, 

fig. 3. It eonfifts of a round brafs plate ; the point 

tr, and the ring b round it, is inftead of the focket 

in another candleftick, which would here take up too 

much room. 
Fig. 4. is a thin iron ring, a fixth part of an inch 

high ; within this ring the pounding and grinding of 

the things upon the fteel plate, fig. 1. n, is performed, 

that they may not be loft. In packing up, this ring 

is to be put loofe upon the candleftick; and,, as it is 

lower than the point of this, it does not take up much 
room in the cafe. 

The whple cafe thus made, with all the inftrumenta 

in it, is no more than one and an eighth part of an 

inch high, and confequently not more troublefome to 

be earned in the pocket than a fmall book* 

The pocket-laboratory here defcribed, and the box 

for the acids, to be afterwards mentioned have been 

improved after the manner of Mr Cronftedt, by a 

gentleman particularly acquainted with Mr Enge- 

ftrom, from whom he learned this method of ma¬ 

king mineralogical experiments. The bulk of the 

firft has been reduced nine and a half cubic inches; 

its length being diminilhed one fixteenth of an inch, 

the breadth five and the depth two ; notwithftand- 

ing which,, there is alfo added a piece of charcoal 

for trying the experiments,, a flint, a piece of agaric 

tinder, and fome matches for lighting the candle. 

The three phials n m v for the falts, are of different 

colours, to prevent any miftake. The candleftick 

has different concentric grooves for keeping the refults 

of the trials feparate. The blow-pipe, e h has a filver 

mouth-piece, and ferews in the middle of the ball, in 

order to clean out the moifture with the greater eafe; 

and the fmall wire (Plate CLV. fig. 2; n° 1.) is more 

conveniently detached than fixed round it. The o- 
ther box for the acids is reduced to lefs than a fourth 

ef its original bulk, being exactly of the fame fize with 

the above. It contains two fmall matraffes (fig. 4.) 

for making folutions ; a trough (fig. 5.) for waffiing 

the ore after its being pounded$ and the three fmall 
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bottles with double ftoppers, for the nitrous, mu- Method of 

riatic, and vitriolic acids, have their refpedtive initials makingEx- 
9 . 7 * persirvenfs 

cut on each. --- 
Both thefe pocket-laboratories, made in the reateft 

manner by an ingenious artiil, may be had ready fitr- 

niflied with the pureft acids, &c. at the General Office 

of Bufinefs, Arts, and Trade, N° 98. Wood-ftreet, 
Cheapfide. 

Whenever any thing is to be tried, one mull not 4i 

begin immediately with the blow-pipe ; feme prelimi¬ 
nary experiments ought to go before, by which thofe 

in the fire may afterwards be directed. For inftance, 

a ftone 13 not always homogeneous, or of the fame 
kind throughout, although it may appear to the eye 

to be fo : the mggnifying-glafs is therefore necefiary, 
to difcover the heterogeneous particles, if there be 

any ; and thefe ought to be feparated, and every thing 

tried by itfelf, that the effects of two different things, 

tried together, may not be attributed to one alone. 
This might happen with fome of the finer micas, which 

are now and then found mixed with fmall particles of 

quartz, fcarcely to be perceived by the eye. The 
trapp (in German fch'wartzjiein) is alfo foroetimes 
mixed with very fine partieles of feltfpat (fpatu?n- 

fcintillam), or of calcareous fpar, &c. After this ex¬ 

periment follows that to try the hardnefs of the ftone 
in queftion with the fteel. The flint and garnet kinds 

are commonly known to ftrifee fire with the fteel; but 

there are alfo Other ftones, though very feldom, found 

fo hard as to (trike fire : a kind of trapp is found of 
that hardnefs in which no particles of feltfpat are to 

be feen.. Coloured glaffes refemble true gems; but 

as they are very foft in comparifon to thefe, they are 

eafily difeovered by means of the file: the com¬ 

mon quartz-cryftab are harder than coloured glaffes, 
but fofterthan the gems. The loadftone difeovers the 

prefence of iron, when it is not mixed in too fmall a 

quantity in the ftone, and often before the ftone is 

roafted. Some kinds of haematites, and particularly 

the ccerulefcena, is very like fome other iron ores; 

but diftinguifhes itfelf from thefe by a red colour 

when pounded, and others giving a blackifh powder, 

and fo forth. 

To manage the blow-pipe with eafe requires fome 

pra&iee, A beginner blows generally too ftrongly, 
which forces him to take breath very often, and then 

he draws the flame at the fame time along into the 

blow-pipe : this is troublefome for himfeif, and tha 

experiment cools always a little at the fame time. 

But the more experienced can breathe in through 

the nofe, and yet at the fame time blow .through the 

pipe, whereby a conftant flame from the candle is 

kept up. The whole art eonfifts in conftantly taking 

in air through the nofe, and with the tongue modera¬ 

ting its blowing out ; fo that the tongue performs 

nearly the office of a fgcker in a pump ; or rather,, 

the aftion of the. nofe, lungs, and mouth, refembles 
here the afition of bellows with double partitions. In 

this manner there is no need of blowing violently, but 

only with a moderate and equal force;, and thus the 

breath can never fail the operator. The only in- 

conveniency attending it is, that the lips grow weak, 

or tired, after having continued to blow for a while in • 

one ftrafn; but they foon recover their former ftrengthi 

by ceafiog to blow for fome minutes.. 
Th& 
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Method of The candle ufed for this purpofe ought to be fnuff- 

makmgEx- e(j 0ften, but fo that the top of the wick may retain 

perimc-nt^- fome fat in it, becaufe the flame is not hot enough 
, 6 when the wick is almoft burnt to afhes; fo that only the 

top mult be fnufi'ed off, becaufe a low wick gives too 

fmall a flame. The blue flame is the hotteft ; this ought 

therefore to be forced out when a great heat is required, 

and only the point of the flame muft be direfted upon 

the fnbjeft which is fo be efiayed. 
7 The piece of charcoal made ufe of in thefe experi¬ 

ments muft not be of a difpofition to crack. If this 

fliould happen, it muft gradually be heated until it 

does not crack any more, before any effay is made 

upon it. If this be not obferved, but the effay made 
immediately with a ftrong flame, fmall pieces of it 

will fplit off in the face and eyes of the effayer, and 
often throw along with them the matter that was to 

be efiayed. Charcoal which is too much burnt con- 

fumes too quickly during the experiment, leaving fmall 

holes in it, wherein the matter to be tried may be loft: 
and charcoal that is burnt too little catches flsme from 

the candle, burning by itfelf likea piece of wood, which 

likewife hinders the procefs. 

g Of thofe things that are to be efiayed, only a fmall 

piece muft be broke off for that purpofe, not big¬ 

ger,than that the flame of the candle may be able to 
ad! upon it at once, if required; which is fome- 

times neceffary; for inftance, when the matter re¬ 

quires to be made red-hot throughout. A piece of 

about an eighth part of an inch fquare is reckoned of 
a moderate fize, and fitted for experiments; feldom 

more, but rather lefs. This proportion is only men¬ 
tioned as a direction in regard to the quantity, the 

figure being of no confeqnence at all, a piece broke off 
from a ftone feldom or never happening to be fquare. 

But here it is to be obferved, that the piece ought to 

be broke as thin as poffible, at .leaft the edges: the 
advantage thereof is eafily feen, the fire having then 

more influence upon the fubjeft, and the experiment 

being quicker made. This is particularly neceffary 

to be obferved when fuch ftones are to be effayed, 
which, although in fome refpefts fufible by themfelves, 

yet refill confiderably the adtion of the fire; becaufe 
they may by thefe means be brought into fufion, at 

leaft at their edges, which elfe would have been very 
difficult if the piece had been thick. 

Some of the mineral bodies are very difficult to keep 
Ready upon the charcoal during the experiment, be¬ 

fore they are made red-hot ; becaufe, as foon as the 

flame begins to aft upon them, they fplit afunderwith 

violence, and difperfe. Such often are thofe w'hich are 

of a foft confidence, or a particular figure, and which 
preferve the fame figure in however minute particles 

they are broke; for inftance, the calcareous fpar, the 

fparry gypfum, fparry fluor, white fparry lead-ore, the 

potters ore, (galena tejfellata), the teffellated mock- 
lead or blende, &c. even all the common floors which 

have no determinate figure, and moft of the minera 

jnctallorum calciformes cryfialii fata or fpatofa: all thefe 

are not fo compact as common hard ftones; and there¬ 

fore, when the flame is immediately pulhed at them, 

the heat forces itfelf quickly through and into their 
clefts or pores, and caufes this violent expanfion and 

difperfion. Many of the clays are likewife apt to crack 

in the fire, which may be for the mod part aferibed to 
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the humidity, of which they always retain a portion. Method of 
Befides thofe enumerated, there may be found now and majdngEx- 
tlien other mineral bodies of the fame quality. periments. 

The only way of preventing' this inconveniency, is 
to heat the body as flowly as poffible. It is belt firft 

of all to heat that place of the charcoal where the 

piece is intended to he put on, and afterwards lay it 
thereon ; a little crackling will then enfue, but com¬ 

monly of no great confequence. After that, the flame 
is to be blown very flowly towards it, in the begin¬ 

ning not direftly upon, but fome what above it, and 
fo approaching nearer and nearer with the flame until 

it becomes red-hot. This will do for the moft part; 

but there are neverthelefs fome fubftances which, not- 

withftandingall thefe precautions,it is almoft impoffihle 

to keep on the charcoal. Thus the fluors are gene¬ 

rally the moft difficult; and as one of their principal 
charafters is difeovered by their efftfts in the fire per 

fe. they ought neceffarily to be tried that way. To this 

purpofe it is beft to make a little hole in the charcoal 

to put the fluor in, and then to put another piece of 

charcoal as a covering upon this, leaving only a fmall 

opening for the flame to come in at, and to look at 

the proof. As this ftone will neverthelefs moftly fplit 

and fly about, a larger piece thereof than is before- 

mentioned muft be taken, in order to have at leaft 

fomething of it left. 

But if the experiment is to be made upon a ftone 19 

whofe effefts one does not want to fee in the fire per 

fe, but rather with fluxes, then a piece of it ought to 
be forced down into melted borax, when always fome 

part of it will remain in the borax, notwithftanding the 

greateft part may fometimes fly away by cracking. 
As the ftones undergo great alterations when expo- 

fed to the fire by themfelves, whereby fome of their 

charafteriftics, and often the moft principal, are difeo¬ 
vered, they ought firft to be tried that way; obferving 

what has been faid before concerning the quantity of 

the matter, direftion of the fire, See. The following 

efftfts are generally the refults of this experiment, viz. J2 

1. Calcareous earth or ftone, when it is pure, does 

never melt by itfelf, but becomes white and friable, fo 

as to break freely between the fingers; and, if fuffer- 

ed to cool, and then mixed with water, it becomes hot, 
juft as common quick-lime. As in thefe experiments 

only very fmall pieces are nfed, this laft effedt is beft 

difeovered by putting the proof on the outfide of the 

hand, with a drop of water to it, when inftantly a very 

quick heat is felt on the flrin. When the calcareous 
fubftance is mixed with the vitriolic acid, as in the 

gypfum ; or with clay, as in the marie; it commonly 
melts by itfelf; yet more or lefs difficultly in propor¬ 

tion to the differences of the mixtures: the gypfum 

produces generally a white, and the marie a grey gtafs 

or flag. When there is any iron in it, as in white 

iron ore, it becames dark, and fometimes quite black, 

&c. 
2. The filiceae never melt alone, but become gene- 1S 

rally more brittle after being burnt: fuch of them as 

are coloured become colourlefs, and the fooner when 

it does not arife from any contained metal; for in¬ 
ftance, the topazes, amethifts, &c. fome of the pre¬ 

cious ftones, however, excepted. And fuch as are 

mixed with a quantity of iron grow dark in the fire, 

as fome of the jafpers, &c. 

3- The 
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Method of 3. The garnet-kind melt always into a dark flag; 
makingEx-and fometimes fo eafily, that it may be brought into 
perimeuts. a roun{] globule upon the charcoal. 

74 4. The argillacea:, when pure, never melt, but be- 

15 come white and hard : the fame effects follow when 

they are mixed with phlogifton- for inftance, the foap- 
rock is eafily cut with the knife; but, being burnt, it 

cuts glafs, and would ftrike fire with the fteel, if as 

large a piece as is neceflary for that purpofe could 

be tried in this way. The foap rocks are fometimes 
found of a dark brown and nearly black colo.ur, but 

become white in the fire, as a piece of China ware: 

however, care mull be taken not to pufh the flame from 

the top of the wick, there being for the moll part a. 

footy fmoke, which commonly will darken all that it 

touches; and if this is not obferved, a miftake in the 

experiment might eafily happen : but if it is mixed 
with iron, as it is fometimes.found, it does not fo eafily 

part with its dark colour. The argillaceae, when mix¬ 
ed with litne, melt by themfelves, as above-mentioned. 

When mixed with iron, as in the boles, they grow dark 

or black ; and if the iron is not in. too great a quan¬ 

tity, they melt alone into a dark flag: the fame hap¬ 

pens when they are mixed with iron and a little of the 

vitriolic acid, as in the common clay, &c. 

15 5. The micaceae and afbeftirwe become fomewhat 

hard and brittle in the fire, and are more or lefs refrac¬ 
tory, though they give fome marks of fufibility. 

jy 6. The fluors difcover one of their chief charafteri- 

ftics by giving a light, like phofphorus, in the dark, 

when they are flowly heated 5 but lofe this property, 

as well as their Colour, as foon as they are made red- 

hot : they commonly melt in the fire into a white 

opaque flag, though fome of them not very eafily. 

18 7. Some forts of the zeolites, a ftone lately difco- 

vered, melt eafily and foam in the fire, fometimes nearly 

as much as borax, and become a frothy flag, &c. 
19 8. A great many of thofe mineral bodies which are 

impregnated with iron, as the boles, and fome of the 

white iron ores, &c. as well as fome of the other iron 

ores, viz. the bloodftone, are not attrafted by the 

loadftone before they have been thoroughly roafted,&c. 

20 After the mineral bodies have been tried in the fire 
by themfelves, they ought to be melted with fluxes, to 

find out if they can be diffolved or not, and fome other 
phenomena attending this operation. To this purpofe 

three different kinds of falts are ufed as fluxes, viz. fal 

fodx, borax, and fal fujtbile microcofmicum. 

2 x The fal fodae is not much ufed in thefe fmall expe¬ 

riments, its effects upon the charcoal rendering it for 

the moftpart improper; becaufe, as foon as the flame 

begins to ad upon it, it melts inftantly, and is almoft 

wholly attrafted by the charcoal. When this fait is 

employed to make any experiment, but a very little 

quantity thereof is wanted at once, viz. about the cu¬ 

bical contents of an eighth part of an inch, more or 

lefs: this is laid upon the charcoal, and the flame blown 

on it with the blow-pipe ; but as this fait commonly is 

in form of a powder, it is neceflary to go on very foft- 

ly, that the force of the flame may not difperfe the 
minute particles of the fait. As foon as it begins to 

melt, it runs along on the charcoal almoft as melted 

tallow; and when cold, it is a glafly matter of an o- 

paque dull colour fpread on the coal. The moment it 

is melted, the matter which is to be tried ought to be 
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put into it, becaufe otherwife the greateft part of the Method of 
fait will be foaked into the charcoal, and too little 0f maku'gEx- 
it left for the intended purpofe: the flame ought thenPeriltlei*ts- 

to be direfted on the matter itfelf, and if the fait fpreads 
too much about, leaving the proof almoft alone, it 

may be brought to it again by blowing the flame on 

its extremities, and direfting it towards the fubjed of 

the experiment. In the eflays made with this fait, it 

is true, we may find if the mineral bodies which 3 re 

melted with it have been diflbved by it or not; but we 
cannot tell with any certainty whether this is done ha- 

ftily and with force, or gently and flowly; whether 

only a lefs or a greater part of the matter has been dif¬ 

folved ; nor can it be well diliinguifhed if the matter 

has imparted any weak tindure to the flag ; becaufe 
this fait always bubbles upon the charcoal during the 

experiment, nor is it clear when cool ; fo that fcarce 
arty colour, except it be a very deep one, can be dif- 

covered, although it may fometimes be coloured by 

the matter that has been tried. 

The two other falts, viz. the borax-, and the fal fit* 

Jibile^microcofmicum, are very well adapted to thefe ex¬ 

periments, becaufe they may by the flame be brought 

to a clear uncoloured and tranfparent glafsand as 

they have no attradion to the charcoal, they keep 
themfelves always upon it in a round globular form. 

The fal fujtbile tnicrcccfmicmn is very fcarce, and not to 

be met with in the (hops 5 it is made of urine. For 
its preparation, fee Chemistry, n° 308, 

The quantity of thefe two falts required for an ex- 2j. 

periment is almoft the fame as. the fal fodas; but as 

thefe falts are cryftallifed, and confequently include a 

great deal of water, particularly the borax, their bulk 

is confiderably reduced when melted, and therefore 

little more maybe taken than the before-mentioned 
quantity. 

The borax and microcofmic fait, when expofed to the 24 
flame of the blow-pipe, bubble very much and foam 

before they melt to a clear glafs; but more fo the bo¬ 

rax, which for the moft part depends on the water they 

contain: and as this- would hinder the eflayer to make 

due obfervations on the phenomena of the experiment, 

the fait which is to be ufed mull firft be brought to 

clear glafs before it can ferve as a flux ; it muft there¬ 

fore be kept in the fire until it is become fo tranfpa¬ 

rent that the cracks in the charcoal may be feen thro* 

it. This done, whatfoever is to be tried, is put to it, 

and the fire continued. 
Here it is to be obferved, that for the eflays made 3.j- 

with any of thefe two fluxes on mineral bodies, no lar¬ 

ger pieces of thefe muft be taken than that all together 

they may keep a globular form upon the charcoal; 

becaufe then it may be better diftinguiftied in what 

manner the flux afts upon the matter during the expe¬ 

riment: if this is not obferved, the flux, communica¬ 

ting itfelf with every point of the furface of the mine¬ 

ral body, fpreads all over it, and keeps the form of this 
laft, which commonly is flat, and by that means hin¬ 

ders the operator to obferve all the phenomena which 

may happen. Befides, the flux being in too fmall a 

quantity, in proportion to the body to be tried, is too 

weak to aft with all its force upon it. The heft pro¬ 

portion, therefore, is about a third part of the mineral 
body to the flux. And, as the quantity of the flux 

{21, 23) makes a globe of a duefize, in regard to the 
greatefti 
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greateft beat that it is poffible to procure in thefe ex- tranfparent, to a white opaque flag. When the quart- '^dof 

pertinents, the fize of the mineral body (8) required tity of the calcareous matter exceeds b'it little in pro- T -1. 
.when it is to be tried in the fire by itfelf, is too large portion, the glafs looks very clear as long as it re- Pcn‘ncnts- 

on this occafion, the third part of it being here almolt mains hot; but as foon as ic begins to cool, a white 
fufficient. half opaque cloud is ieen to arife from the bottom, 

The fal fodae, as has been faid before, is not of much which fpreads over the third, half, or more of the glaf3 
ufe in thefe experiments ; nor has it any particular globe, in proportion to the quantity of calcareous mat- 

qualities in preference to the two laft-mentioned falts, ter; but the glafs or flag is neverthelefs Ihining, and 

except that it diflolves the zeolites eafier than the bo- of a glaffy texture when broke : if more of this matter 

rax and the fal fufibils microcofmicum. be added, the cloud rifes quicker and more opaque, 

This laft-mentioned fait (hews almoft the fame ef- and fo by degrees till the flag becomes quite milk- 

feds in the fire as the borax; and differs from this in white: it is then no more of a (liming, but rather dry 
very few circnmftauces, of which one of the principal appearance, on the furface ; is very brittle, and of a 

is, that, when melted with manganefe, it becomes of grained texture when broke. 

a crimfon hue, inftead of a jacinth colour, which bo- All that has been faid hitherto of experiments upon 35 
rax takes. mineral bodies, is only concerning the (tones and 

This fait is, however, for its fcarcity, ftill very little earths. We now proceed to the metals and ores, in 

in ufe, borax alone being that which is commonly u- ; order to deferibe the manner of examining thefe bo- 

fed. Whenever a mineral body is melted with any of dies, and particularly the management of the blow- 

tliefe two laft mentioned falts, in the above-deferibed pipe in thefe experiments. An exad knowledge and 
manner, it is eafily leen whether it js qnickly diflolved; nice proceeding are-fo much the more neceflary here, 

becaufe in that cafe an effervefcence arifes, which lads as the metals are often fo much dignifed in their ore3 

till the whole is diflolved ; or whether this is (lowly as to be very difficultly know'll by their external ap- 

done, in which cafe few and fmall bubbles only rife pearance, and liable fometimes to be miflaken one for 

from the matter: likewife, if it cannot be diflolved at the other: fome of the cobalt ores, for inftance, re- 

all; becaufe then it is obferved only to turn round in femble much a pyrites arfenicalis; there are alfo fome 

the flux without the lead bubble, and the edges look iron and lead ores which are nearly like one another, 
as (harp as they were before. &c. 

In order further to illuftrate what has been faid about As the ores generally confift of metals mineralifed 
thefe experiments, we (hall mention fome inftances with fulphur or arfenic, or fometimes both together; 

concerning the effeds of borax upon the mineral bo- they ought firft to be expofed to the fire by themfelvts 
dies, viz. ' in order not only to determine with which of them 

1. The calcareous fubftances, and all thofe ftones they are mineralifed, but alfo to fet them free from 
which contain any thing of lime in their compofition, thefe volatile mineralifing bodies: And this alfo ferves 

diflolve readily, and with effervefcence, in the borax : inftead of calcination, by which they are prepared for 
this effervefcence is the more violent, the greater the further effays. 

portion of lime contained in the ftoue. This, how- Here it rouftbe obferved, that, whenever any metal jy 

ever, is not the only reafon in the gypfum, becaufe or fufible ore is to be tried, a little concavity muft be 

both the conftituents of this do readily mix with the made in that place of the charcoal where the matter 

borax, and therefore a greater effervefcence arifes in is to be put; becaufe, as foon as it is melted, it forms 

melting gypfum with the borax than lime alone. itfelf into a globular figure, and might then roll from 

2. The filiceas do not diflolve, utilefs fome few, which the charcoal, if its furface was plain; but when borax 

contain a quantity of iron. is put to it, this inconveniency is not fo much to be 
3. The argillacea?, when pure, are not aded upon feared. 

by the borax; but when they are mixed with fome he- Whenever an ore is to be tried, a fmall bit is broke 3S 
terogeneous bodies, they arc diflolved, though very off for that purpofe, of fuch a fize as has been di- 

flowly; fuch is, for inftance, the done marrow, the reded; this bit is laid upon the charcoal, and the 

common clay, &c. flame blown on it (lowly: Then the fulphur or ar- 
4. The granatese, zeolites, and trapp, diflolve but fenic begins to part from it in form of fmoke; thefe 

(lowly. are eafily diftinguifhed from one another by their 
5. The fluores, albeftinae, and micacese, diflolve for fmell, that of fulphur being fnfficientiy known, and 

the moft part very eafily; and fo forth. the arfcnic fmelling like garlic. The flame ought to 

Some of thefe bodies melt to a colourlcf9 tranfpa- be blown very foftly, as long as any fmoke is teen to 

rent glafs with the borax ; for inftance, the calcareous axife from the ore ; but after that the heat muft be 
fnbftances when pure, the fluors, fome of the zeolites, augmented by degrees, in order to make the calcina- 

&c. Others tinge the borax with a green tranfparent tion as perfed as poffible. If the heat is applied 
colour; viz. the granatese, trapp, fome of the argil- very ftrong from the beginning upon an ore that con- 

lacese, fome of the micaceae and a(beftinse : this green tains much of the fulphur or arfenic, this ore will 

has its origin, partly from a fmall portion of iron prefently melt, and yet lofe very’little of its minerali- 

which the granatese particularly contain, and partly (jug bodies, and by that means render the calcination 

from phlogifton. very imperfed. It is, however, impoffible to calcine 
The borax cannot diflolve but a certain quantity of the ores in this manner to the utmoft perfedion, which 

a mineral body proportional to its own. Of the cal- is eafily feen in the following inftance, viz. in melting 

careous kind it diffolves a vaft quantity; but turns at down a calcined potter’s ore with borax, it will be 

laft, when too much has been added, from a clear, found to bubble upon the coal, which depends on the 

fulphur 
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Of Expu iulpbur which is ftill left, the vitriolic acid of this 
rimeius. uniting with the borax, and canfing this motion. 

— ’ 'However, lead, in its metallic form, melted in this 

manner, bubbles alone upon the charcoal, if any ful- 

phur remains in it. But as the lead, as well as fome 

of the other metals, may raife bubbles upon the char¬ 

coal, although they are quite free from the fulphur, 

only by the flame’s being forced too violently on it, 

thefe phenomena ought not to be confounded with 

each other. 
The ores being thus calcined, the metals contained 

^ in them may be difcovered, either by being melted 

alone, or with fluxes: when they (hew themfelves ei¬ 

ther in their pure metallic ftate, or by tinging the 

flag with colours peculiar to each of them. In thefe 

experiments, it is not to be expeftedthat the quantity 

of metal contained in the ore ihould be exa&ly deter¬ 

mined ; this mull be done in larger laboratories. 

This cannot, however, be looked upon as any defedl, 

fince it is fufficient for a mineralogift only to fiud out 

what fort of metal is contained in the ore. There is 

another circumftance which is a more real defeft in 

our little laboratory, which is, that fome ores are not 

at all able to be tried in it by fo fmall an apparatus: 

for inftance, the gold ore called pyrites aureus, which 

confifts of gold, irop, and fulphur. The greateft 

quantity of gold which this ore contains is about one 

ounce, or one ounce and an half, out of too pounds of 

the ore, the reft being iron and fulphur; and as only 

a very fmall bit is allowed for thefe experiments, the 

gold contained therein can hardly be difcerned by 

the eye, even if it could be extra&ed ; but it goes 

along with the iron in the flag, this laft metal being 

in fo large a quantity in proportion to the other, and 

both of them being capable of mixture with each other. 

All the kinds of blende, black-jack, which are mi- 

neralifed zinc ores, containing zinc, fulphur, and iron, 

cannot be tried this way, becaufe they cannot be per¬ 

fectly calcined; and befides, the zinc flies off, when 

the iron fcorifies: neither can all thofe blendes which 

contain filver or gold mineralifed with them, be tried 

in this manner, which is particularly owing to the im¬ 

perfect calcination: nor are the quickfilver ores fit. for 

thefe experiments; the volatility of this femi-metal 
making it impofiible to bring it out of the poorer 

fort of ores ; and the rich ores which fweat out the 

quickfilver, when kept clofe in the hand, not want¬ 

ing any of thefe effays, &c. Thofe ores ought to 

be effayed in larger quantities, and by methods 

which cannot be applied upon a piece of char¬ 

coal. 
40 Some of the rich filver ores are eafily tried: for in¬ 

ftance, minera argent's vitrea, commonly called Jilver- 

glafs, which confifts only of filver and fulphur. When 

this ore is expofed to the flame, it melts inftantly, 

and the fulphur goes away in fume, leaving the filver 

pure upon the charcoal, in a globular form. If this 

filver Ihould happen to be of a dirty appearance, 

which often is the cafe, then it muft be melted anew 

with a very little borax; and after it has been kept in 

fufion for a minute or two, fo as to be perfedly 

melted and red-hot, the proof is fuffered to cool: it 

may then be taken off the coal, and being laid upon 

the ft eel-plate, the filver is feparated from the flag by 
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one or two ftrokes of the hammer. Here the ufe of Of Expe- 

the iron ring is manifeft; for this ought firft to be rimenCs- 

placed upon the plate, to hinder the proof from flying 

off by the violence of the ftroke, which otherwise 

would happen. The filver is then found inclofed in 

the flag of a globular form, and quite Alining, as if it 

were poliflied. When a large quantity of filver is 

contained in a lead ore, viz. in a potter’s ore, it can 

likewife be difcovered through the ufe of the blow- 

pipe. 

Of the pure tin ores, the tin may be melted out in 4J 

its metallic ftate. Some of thefe ores melt very ea¬ 

fily, and yield their metal in quantity, if only expofed 

to the fire by themfelves: but others are more refrac¬ 

tory, and as thefe melt veryflowly, the tin, which fweats 

out in form of very fmall globules, is inftantly burnt to 

afties, before thefe globules have time to unite in 

order to compofe a larger globe which might be feen 

by the eye, and i3 not fo foon deftroyed by the fire; 

it is therefore neceffary to add a little borax to thefe 

from the beginning, and then to blow the flame vio¬ 

lently at the proof. The borax does here preferve 

the metal from being too foon calcined; and even con¬ 

tributes to the readier cohering of the fmall metallic 

particles, which foon are feen to form themfelves into 

a globule of metallic tin at the bottom of the whole 

mafs, neareft fo the charcoal. As foon as fo much of 

metallic tin is produced as is fufficient to convince 

the operator of its prefence, the fire ought to 

ceafe, although not the whole of the ore be yet 

melted; becaufe feldom, or rather never, the whole of 

this kind of ore can be reduced into metal by means 

of thefe experiments, a great deal thereof always be¬ 

ing calcined: and if the fire is continued too long, 

perhaps even the metal, already reduced, may like¬ 

wife be burnt to allies; for the tin is very foon calcined 

by the fire. 

Moft part of the lead ores may be brought to a 42 

metallic lead upon the charcoal. The miner# plumii 

calciformes, which are pure, are eafily melted into 
lead: but fuch of them as are mixed with an ochra~ 

ferri, or any kind of earth, as clay, lime, &c. yield 

very little of lead, and even nothing at all, if the he- 

terogenea are combined therewith in any large quan¬ 

tity: this happens even with the minera plumbi calci- 

formis arfenica mixta. Thefe, therefore, are not to be 

tried but in larger laboratories. However, every mi¬ 

neral body fufpetted to contain any metallic fub- 

ftance, may be tried by the blow-pipe, fo as to give 

fufficient proofs whether it contains or not, by its 

effe&s being different from thofe of the ftone or 

earths, &c. 

The miner# plumbi mineralifat# leave the lead in a 43 

metallic form, if too large a quantity of iron be not 

mixed with it. For example, when a teffellated or 

fteel-grained lead-ore is expofed to the flame, its ful¬ 

phur, and even the arfenic, if there be any, begins to 

fume, and the ore itfelf immediately to melt into a 

globular form ; thejeft of the fulphur continues then 

to fly off, if the flame is blown flowly upon the mafs; 

inftead of that, very little of the fulphur will go off, 

if the flame is forced violently on it: in this cafe, it 

rather happens that the lead itfelf crackles and diffi- 

pates, throwing about very minute metallic particles. 

28 The 
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Of Expe- The fulphur being driven ont as much as poflible, 

riments. w]iich is known by finding no fulphureous vapour in 

' fmelling at the proof, the whole is fuffered to cool, 

and then a globule of metallic lead will be left upon 

the coal. If any iron is contained in the lead ore, 

the lead which is melted out of it is not of a metallic 

fliining, but rather of a black and uneven furface: a 

little borax muft in this cafe be melted with it, and as 

foon as no bubble is feen to rife any longer from the 

metal into the borax, the fire muft be difcontinued: 

when the mafs is grown cold, the iron will be found 

fcorified with the borax, and the lead left pure and of 

a Alining colour. 
, The borax does not fcorify the lead in thefe fmall 

experiments, when it is pure: if the flame is forced 

with violence on it, a bubbling will enfue, refembling 

that which is obferved when borax difiolves a body 

melted with it; but when the fire ceafes, the flag 

will be perfeftly clear and tranfparent, and a quantity 

of very minute lead particles will be feen fpread about 

in the borax, which have been torn off from the mafs 

during the bubbling. 

45 If fuch a lead ore is rich in filver, this laft metal 

may likewife be difcovered by this experiment; be- 

caufe, as the lead is volatile, it may be forced off, and 

the filver remain. To effeft this, the lead, which is 

melted out of the ore, muft be kept in conftant fufion 
with a flow heat, that it may be confumed. This 

end will be fooner obtained, and the lead part quicker, 

if, during the fufion, the wind through the blow-pipe 

be directed immediately, though not forcibly, upon the 

melted mafs itfelf, until it begins to cool, then the fire 

muft be dire&ed on it again. The lead, which is al¬ 

ready in a volatilifing ftate, will by this artifice be 

driven out in form of a fubtile fmoke; and by thus 

continuing by turns to melt the mafs, and then to 
blow off the lead, as lias been faid, until no fmoke is 

any longer perceived, the filver will at laft be obtained 

pure. The fame obfervation holds good here alfo 

which was made about the gold, that, as none but 

very little bits of the ores can be employed in thefe 

experiments, it will be difficult to extraft the filver 
out of a pure ore; for fome part of it will fly off with 

the lead, and what might be left is too little to be 

difcerned by the eye. The filver which by this means 

is obtained is eafily diftinguifhed from lead by the 
following external marks, viz. that it muft be red-hot 

before it can be melted : it cools fooner than, lead: 

it has a filver colour; that is to fay, brighter and 

whiter than lead: and is harder to beat with the 
hammer. 

g The mincra cupri calcifarmes, (at leaft fome of 
^ them) when mixed with too much ftone or earth, are 

eafily reduced to copper with any flux: if the copper 

is found not to have its natural bright colour, it muft 

be melted with a little borax, which purifies it. Some 
of thefe ores do not at all difcover their metal, if not 

immediately melted with borax; the beterogenea con¬ 

tained in them hindering the fufion, before thefe are 
fcorified by the flux. 

The grey copper ores, which only confift of copper 
* and fulphur, are tried almoft in the fame manner as 

the preceding. Being expofed to the flame by them- 

felves, they will be found inftantly to melt, and part 

of their fulphur to go off. The copper may after- 
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wards be obtained in two ways: the one, by keep- Of Expe- 

ing the proof in fufion for about a minute, and "menu, 

then fuffering it to cool; when it will be found to 

have a dark and uneven appearance externally, but 

which, after being broke, difeovers the metallic cop¬ 

per of a globular form in its centre, furrrounded with 

a regnle, which ftill contains fome fnlphur and a por¬ 

tion of the metal: the other, by being melted with 

borax, which laft way fometimes makes the metal ap¬ 
pear fooner. 

The miner# cupri pyritacea, containing copper, 4& 

fulphur, and iron, may be tried with the blow-pipe, 

if they are not too poor: in thefe experiments the ore 

ought to be calcined, and after that the iron fcori¬ 

fied. For this purpofe a bit of the ore muft be ex¬ 
pofed to a flow flame, that as much of the fulphur as 

poflible may part from it before it is melted; becaufe 
the ore commonly melts very foon, and then the ful¬ 

phur is more difficult to drive off. After being melt¬ 

ed, it muft be kept in fufion with a ftrong fire, for 

about a minute, that a great part of the iron may be 

calcined: and, after tliat, fome borax muft be added, 

which fcorifie8 the iron, and turns with it to a black 

flag. If the ore is very rich, a metallic copper will 

be had in the flag, after the fcorification : iftheorei* 

of a moderate riehnefs, the copper will ftill retain a 

little fulphur, and fometimes iron : the produd will 

therefore be brittle, and muft with great caution be 

feparated from the flag, tlujt it may not break into 

pieces ; and if this produd; is afterwards treated in the 

fame manner as before faid, in fpeaking of the grey 

copper ores, the metal will foon be produced. But, 

if the ore is poor, the produd after the firft fcorifica¬ 

tion muft be brought into fufion, and afterwards 

melted with fome frefh borax, in order to calcine and 
fcorify the remaining portion of iron ; after which it 

may be treated as mentioned n° 47. The copper 

will, in this laft cafe, be found in a very fmall globule. 

The copper is not very eafily fcorified with this ap- 49; 

paratus, when it is melted together with borax; un- 

lefs it has firft been expofed to the fire by itfelf for a 

while, in order to be calcined. When only a little of 

this metal is diffolved, it inftantly tinges the flag of a. 

reddifh-brown colour, and moftly opaque ; but as foon 

as this flag is kept in fufion for a little while,, it be¬ 

comes quite green and tranfparent : and thus th^. pre¬ 

fence of the copper may be difcovered by the colour,, 

when it is concealed in heterogeneous bodies, fo as not 
to be difcovered by any other experiment. 

If metallic copper is melted with borax by a flow 50 

fire, and only fora very little time, the glafs, or flag, 

becomes of a fine tranfparent blue or violet colour, in¬ 

clining more or lefs to the green: but this colour is 

not properly owing to the copper, but it may rather 

be to its phlogifton ; becaufe the fame colour is to be 

had in the fame manner from iron : and thefe glaffes 

which are coloured with either of thefe two metals, 

foon lofe their colour if expofed to a ftrong fire,- in 

which they are made quite clear and colourlefs. Be- 

fides, if this glafs, tinged blue with the copper, is 

again melted with more of this metal, it becomes of 

a good green colour, which for a long time keeps un¬ 
changed in the fire. 

The iron ores, when pure, can never be melted by „ 

themfelves, through the means of the blow-pipe alone; " 

nor 
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Of Expe- nor do they yield their metal, when melted with fluxes, 
riments. becaufe they require too ftrong a heat to be brought 

" into fufion ; and, as both the ore and the metal itfelf 

very foon lofe their phlogifton in the fire, and cannot 

be fupplied with a fufficient quantity from the char¬ 

coal, fo likewife they are very foon calcined in the fire. 

This eafy calcination is alfo the reafon why the fluxes, 

for inftance borax, readily fcorify this ore, and even 

the metal itfelf. The iron lofes its phlogifton in the 

fire fooner than the copper, it is therefore eafier fco- 

rified ; and this is the principle on which the experi¬ 

ment mentioned n° 48. is founded. 

52 The iron is, however, difcovered without much 

difficulty, although it be mixed but in a very fmall 

quantity with heterogeneous bodies. The ore, or 

thofe bodies which contain any large quantity of the 

metal, are all attracted by the loadftone, fome with¬ 

out any previous calcination, and others not till after 

having being roafted. When a clay is mixed with a 

little iron, it commonly melts by itfelf in the fire; 

but, if this metal is contained in a limeftone, it does 

not promote the fufion, but gives the ftone a dark, 

and fometimes a deep black colour, which always is 

the character of iron. A mineraferri calciformis pura 

cryftallifata, is commonly of a red colour: this being 

expofed to the flame, becomes quite black ; and is 

then readily attracted by the loadftone, which it was 

not before. Befides thefe figns, the iron difcovers it¬ 
felf, by tinging the flag of a green tranfparent colour, 

inclining to brown, when only a little of the metal is 

fcorified ; but as foon as any large quantity thereof is 

diflolved in the flag, this becomes firft a blackifh brown, 

and afterwards quite black and opaque. 
Bifmuth is known by its communicating a yellowifh- 

brown colour to borax ; and arfenic by its volatility, 

and garlick fmell. Antimony, both in form of re¬ 

gulus and ore, i3 wholly volatile in the fire, when it 

is not mixed with any other metal (except arfenic), 

and is known by its particular fmell ; eafier to be di- 

ftinguifhed, when once known, than defcribed. When 

the ore of antimony is melted upon the charcoal, it 

bubbles conftantly during its volatilifing. 

54 Zinc ores are not cafily tried upon the coal (n° 39.) 

But the regulus of zinc, expofed to the fire upon 

the charcoal, burns with a beautiful blue flame, 

and forms itfelf almoll inftantly into white flowers, 

which are the common flowers of zinc. 

22 Cobalt is particularly remarkable for giving to the 

glafs a blue colour, which is the zaffre or fmalt. To 

produce this, a piece of cobalt ore mud be calcined 

in the fire (36, 37.) and afterwards melted with 

borax. As foon as the glafs,_ during the fufion, 

from being clear, feems to grow opaque it is a fign 

that it is already tinged a little; the fire is then to 

be difeontinued, and the operator muft take hold, 

with the nippers, of a little of the glafs whilft yet 

hot, and draw it out (lowly in the beginning, but 

afterwards very quick, before it cools, whereby a 

thread of the coloured glafs is procured, more or lefs 

thick, on which the colour may eafier be feen againft 

the day or candle light than if it were left in a globu¬ 

lar form. The thread melts eafily if only put in the 

flame of the candle, without the help of theblow-pipe. 

If this glafs is melted again with more of the co¬ 

balt, and kept in fufion for a while, the colour be- 
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comes very deep ; and thus the colour may be altered, Of Expe* 
according to pleafure. rimcilts 

When the cobalt ore is pure, or at leaft contains 56 
but little iron, a cobalt regulus is almoft inftamly 

produced in the borax, during the fufion : but when 

it is mixed with a quantity of iron, this laft metal 

ought firft to be feparated, which is eafily performed, 

fince it fcorifies fooner than the cobalt ; therefore, as 

long as the flag retains any brown or black colour 

(55.) it muft be feparated, and melted again with 
frefh borax, until it (hew the colour. 

Nickel is very feldom to be had, as its ores are 57 

feldom free from mixtures of other metals. It is very 

difficultly tried with the blow-pipe. However, when 

this femi-metal is mixed with iron and cobalt, it is 

eafily freed from thefe heterogeneous metals, and re¬ 

duced to a pure nickel regulus, by means of fcorifica- 

tion with borax, in the fame manner as is mentioned 

(46.), becaufe both the iron and cobalt fooner fco¬ 

rify than the nickel. The regulus of nickel itfelf it 

of a green colour, when calcined : it requires a pretty 

ftrong fire before its melts, and tinges the borax with 

a jacinth colour. Manganefe gives the fame colour to 

borax; but its other qualities are quite different, fo as 
not to be confounded with the nickel. 

Thus we have briefly defcribed the ufe of the blow- 5? 

pipe, and the method of employing it in the ftudy of 

mineralogy. Any gentleman who is a lover of this 

fcience, will, by attending to the rules here laid down,, 

be able in an eafy manner to amufe himfelf in difeo- 

vering the properties of tbofe works of nature which 

the mineral kingdom furniffies us with. The hufbaad- 

tnan may by its help find out what forts of flones 

earths, ores, &c. there are on his eftate, and to what 

ceconomical ufes they may be employed. The feien- 

tific mineralift may, by examining into the properties 

and effe&s of the mineral bodies, difeover the natural 

relation thefe bodies ftand in to each other, and there¬ 

by furnifh himfelf with materials for eftablifhing a 

mineral fyftem, founded on fuch principles as nature 

herfeif has laid down in them ; and this in his own 

ftudy, without being forced to have recourfe to large 

laboratories, crucibles, furnaces, &c. which is at¬ 

tended with a great deal of trouble, and is the reafon 

why fo few can have an opportunity of gratifying 

their defire of knowledge in this part of natural 

hiftory. It is to be hoped, that the more general its 

ufe becomes, the more and fooner will its imperfec¬ 

tions be removed, and fuch additions made as may be 

found neceffary and convenient. We Ihall now add 

fome hints towards thefe improvements, leaving to the 

judicious praftitioner the manner of completing them. 

A greater number of fluxes might perhaps be found 

out, whofe tffeCts on mineral bodies might be different jjp 

from thefe already in ufe, whereby more diftind cha¬ 

racters of thofe mineral bodies might be difcovered, 
which now either (hew ambiguous ones, or which are 

almoft impoffible to be exa&ly tried by the blow-pipe. 

Inftead of the fal fodse, fome other falts might be found 

out, more fit for thefe experiments. But it is very 

neceffary not to make ufe of any other fluxes than fuch 

as have no attraction to the charcoal: if they at the 

fame time are clear and traafparent when melted, as 

the bor3X and falfufibile microcofmicum, it is ftill bet- 
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Of l xpe- ter: however, the tranfparency or opacity are of no 
nments. great confequence, if a fubftance is effayed only in or¬ 

der to difcover its fufibility, without any attention to 

its colour: in which cafe, fome metallic flag perhaps 

might be ufeful. 
g0 When fuch ores are to be reduced whofe metals are 

very apt to calcine, fuch as tin, zinc, &c. it might 

perhaps be of fervice to add fome phlogifton, fince the 

charcoal cannot afford enough of it in the open fire of 
thefe effays: fuch a phlogifton might be the hard refin, 

or fome fuch body. The manner of melting the vo¬ 

latile metals out of their ores per defcenfum might alfo 

perhaps be imitated : for inttance, a hole might be 

made in the charcoal, wide above, and very narrow at 

the bottom; a little piece of ore being then laid at the 
upper end of the hole, and covered with fome very 

fin all pieces of the charcoal, the flame muft be direc¬ 

ted on the top: the metal might, perhaps, by this 

method gather in the hole below, removed from the 

violence of the fire, particularly if the ore is very fu- 

fible, &c. 

61 The ufe of the pocket laboratory, as heredefcribed, 

is chiefly calculated for a travelling mineralift. But a 

perfon who is always refiding at one and the fame 
place, may by fome fmall alteration make it more com¬ 

modious to himfelf, and avoid the trouble of blowing 

with the mouth. For this purpofe he may have the 

blow-pipe go through a hole in a table, and fixed un¬ 

derneath to a fmall pair of bellows with double bot¬ 

toms, fuch as fome of the glafs-blowers ufe, and then 

nothing more is required than to move the bellows 

with the feet during the experiment ; but in this cafe 
a lamp may be ufed inftead of a candle. This method 

would be attended with a (till greater advantage, if 

there were many fuch part3 as fig. 2. n° 2. (Plate lv. 

Vol. II.) the openings of which were of different dimen- 

fions: thefe parts might by means of a fcrew be faftened 

to the main body of the blow-pipe, and taken away at 

pleafure. The benefit of having thefe nozzlesof different 

capacities at their ends, would be that of exciting a 

ftronger or weaker heat as occafion might reqnire. It 

would only be neceffary to obferve, that in proportion 

as the opening of the pipe (nozzle) is enlarged, the 

quantity of the flame muft be augmented by a thicker 

wick in the lamp, and the force of blowing increafed 

by means of weights laid on the bellows. A much 

more intenfe heat would thus be procured by a pipe 
of a confiderable opening at the end, by which the ex¬ 

periments might undoubtedly be carried farther than 
with the common blow-pipe. 

$2 A traveller, who has feldom an opportunity of car¬ 

rying many things along with him, may very well be 

contented with this pocket laboratory, and its appa¬ 

ratus, which is fufficient for moll part of fuch experi¬ 

ments as can be made on a journey. There are, how¬ 

ever, other things very ufeful to have at hand on a 

journey, which ought to make a fecond part of the 

pocket-laboratory, if the manner of travelling does not 
oppofe it : this confift;3 of a.little box including the 

different acids, and one or two matraffes, in order to 

try the mineral bodies in liquid menftrua, if required. 

g. Thefe acids are, the acid of nitre, of vitriol, and of 

J common fait. Moft of the ftones and earths are at- 

tacked, at lead in fome degree, by the acids; but the 

£a) But thefe dimenfions, originally directed, have been 
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calcareous are the eafieft of all to be diffolved by them, Of Expe-, 

which is accounted for by their calcareous properties. riments- 
The acid of nitre is that which is moft ufed in thefe ex- 

periments; it diffolves the limeftone, when pure, per¬ 

fectly, with a violent effervefcence, and the folution be¬ 

comes clear: when the limeftone enters into fome other 

body, it is neverthelefs difcovered by this acid, through 

a greater or leffer effervefcence in proportion to the 

quantity of the calcareous particles, unlefs thefe are fo 

few as to be almoft concealed from the acid by the 

heterogeneous ones. In this manner, a calcareous body, 

which fometimes nearly refembles a filiceous or argil¬ 

laceous one, may be known from thefe latter, without 

the help of the blow-pipe, only by pouring one or two 

drops of this acid upon the fubjetl, which is very con¬ 

venient when there is no opportunity nor time for ufing 
this inftrument. 

The gypfa, which confift of lime and the vitriolie 64 

acid, are not in the leaft attacked by the acid of nitre, 

if they contain a fufficient quantity of their own acid, 

becaufe the vitriolic acid has a ftronger attraction to 

the lime than the acid of nitre : but if the calcareous 
fubftance is not perfectly faturated with the acid of vi¬ 

triol, then an effervefcence arifes with the acid of 

nitre, more or lefs in proportion to the want of the vi¬ 

triolic acid. Thefe circumftances are often very ef- 

fential in diftinguifhing the calcarei and gypfa from 
one another. 

The acid of nitre is likewife neceffary in trying the 65 

zeolites, of which fome fp'ecies have the Angular effeCi 

to diffolve with effervefcence in the abovementioned 
acid; and within a quarter of an hour, or even fome¬ 

times not until feverai hours after, to change the whole 

folution into a clear jelly, of fo firm a confiftence, that 

the glafs, wherein it is contained, may be reverfed, 
without its falling out. 

If any mineral body is tried in this menftruum, and 66 

only a fmall quantity is fufpeCled to be diffolved, tho’ 

it was impoffible to diftinguifh it with the eye during 

the folution, it can eafily be difcovered by adding to 

it ad faturitatem a clear folution of an alkali, when 

the diffolved part will be precipitated, and fall to the 

bottom. For this purpofe the fal fodse may be very 
ufeful. 

The acid of nitre will fuffice for making expert- 67 

ments upon ftones and earths; but if the experiments 

are to be extended to the metals, the other two acids 

are alfo neceffary. As the acids are very corrofive, 

they muft not be kept in the ordinary pocket-labora¬ 
tory, already deferibed, for fear of fpoiling the other 

apparatus, if the ftoppers fhould happen not to fit ex¬ 

actly to the necks of the bottles, and fome of the acid - 
fhould be fpilt. 

For thefe acids a feparate box muft be made, which fig 

is eight inches and three quarters long, four inches 

broad, and five inches high (a). In this box are three 

long and narrow bottles, containing the acids, placed 
upright at one end of it, two glafs matraffes laid ho¬ 

rizontally in the upper part, and a little drawer under¬ 

neath, made on pufpofe to fill the empty room below 

the matraffes, and to give the box a regular form; and 
as charcoal is not every where to be met with in tra¬ 

velling, a piece ought always to be kept in thisdrawer 
for the ufe of the blow-pipe. 

Ia 

fince reduced, as mentioned under n° 3. par. petwit*. 
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Of Expe- In order to keep the acids more clofe in the bottles, 
riments. fmce the glafs-ftopper is not always fufficient, there is 

69 a glafs-cover befides, made fo as to fcrew round the 
neck of the bottle; and if this is nicely made, nothing 

can come ^through, though the box be inclined, or even 

reverfed, which fometimes may happen. The form of 

the glafs matrafles is feen fig. 4. They ought to be 
CLXXXI. very thin at the bottom, that they may not crack by 

being fuddenly put over the fire or taken off it. In 

thefe matrafles folutions may very eafily be made over 

■ Plate 
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ferve their conftitution fn a flrong heat (c). Of Ar- 

2. Salts : thefe diflolve in water, and give it a tafte; rangemci1t- 

and when the quantity of water required to keep 

them in diflolution is evaporated, they concrete 

again into folid and angular bodies. t 

3. Inflammables, which can be diflolved in oils, but 

not in water, and are inflammable. 

4. Metals, the heavieft of all bodies; forre of which 

are malleable, and feme can be decompounded. 

Here, however, it mud be obferved, that thefe 

the flame of a candle: every mine-ral body capable of clafles are blended one with another; and there- 

being affedled by the acids in this degree of heat, may fore fome exceptions mull be allowed in every one 

here be diflolved, and particularly the metals. of them : for inftance, in the firtt clafs, the calcareous 

Another inftrument is likewife neceflary to a com- earth is in fome meafnre diflbluble in water, and pipe- 

plete pocket-laboratory, viz. a wafhing-trongh ; in clay with fome others diminifh fomewhat in their bulk 

which the mineral bodies, and particularly the ores, when kept for a long time in a calcining heat. In the 

maybe feparated from each other, and from the adhe- third clafs, the calx ofarfenichas nearly the fame pro¬ 

rent rock, by means of water. perties as falts ; and there is no pofilble definition of 
This trough is very common in the laboratories, fait, that can exclude the arfenic, though at the fame 

and is ufed of different fizes; but here only one is re- time it is impoffible to arrange it elfewhere than 

quired of a moderate fize, fuch as twelve inches and a among the femi-metals. In the fourth clafs it is-to 

half long, three inches broad at the one end, and one be obferved, that the metals and femi-metals, perfeft 

inch and a half at the other end (b), Hoping down from or imperfeft, have not the fame qualities common to 

the Tides and the broad end to the bottom, where it them all ; becaufe fome of them may be calcined, or 

is three quarters of an inch deep: we have given a fi¬ 

gure of it in fig. 5. It is commonly made of wood, 

which ought to be chofen fmooth, hard, and compact, 

deprived of their phlogifton, in the fame degree- of 
fire in which others are not in the leaft changed, un- 

lefs particular artifices or procefles are made ufe of: 

wherein are no pores in which the minute grains of fome of them alfo may be made malleable, while others 

the pounded matter may conceal themfelves. are by no means to be rendered fa. That the convex 

It is to be obferved, that if any matter is to furface metals take after being melted, is a quality n<!ft 

be wafhed which is fufpefted to contain fome native particularly belonging to them, becaufe every thingthat 
metal, as filver or gold; a trough fhould be procured is perfedlly fluid in the fire, and has no attradlion to 

for this purpofe, of a very fhallow flope, becaufe the the veffel in which it is kept, or to any added mat- 

minute particles of the native metal have then more ter, takes the fame figure; as we find borax, fal fuji- 

power to affemble together at the broad end, feparate bile inicrocofmicum, and others do, when melted upon 

from the other matter. a piece of charcoal: therefore, with regard to all that 

The magnagement of this trough, or the manner of has been faid, it is hardly worth while to invent fuch 

wafhing, confifts chiefly in this: that when the matter definitions as fhall include feveral fpecies at once; 

is mixed with about three or four times its quantity we ought rather to be content with perfectly knowing 

of water in the trough, this is kept.very loofe between them Separately. 

two fingers of the left hand, and fome light ftrokes gi- T T P Q T> p T A Q c 
ven on its broad end with the right, that it may move met KOt 1 L a 

backwards and forwards, by which means the heavieft Earths, are thofe mineral bodies, not dudlile, for 

particles aflenr&le at the broad and upper end, from the moll part not diflbluble in water or oils, and that 

which the lighter ones are to be feparated by inclining preferve their conftitution in a flrong heat. 

the trough and pouring a little water on them. By Thefe earths are here arranged according to their 

repeating this procefs, all fuch particles as are of the conflituent parts, fo far as hitherto difeovered, and are 

fame gravity may be colledled together, feparate from divided into nine orders. 
thofe of a different gravity, provided they all were be- 
fore equally pounded; though fuch as are of a clayifh fIle *1RST Order. 

nature, are often very difficult to feparate from the reft, The Calcareous kinds. Thefe, when pure, and free 

which, however, is of no great confequence to a fkilful from heterogeneous matters, have the following qua- 

and experienced wafher. The wafhing procefs is very lities common to them all: 

neceflary, as there are often rich ores, and even native I. That they become friable when burnt in the fire, 

metals, found concealed in earths and fand in fo mi- and afterwards fall into a white powder, 

nute particles, as not to be difeovered by any other 2. That their falling into powder is promoted, 

means. if, after being burnt, they are thrown into wa¬ 

ter, whereby a flrong heat arifes, and a partial 

folution. 

3. They cannot be melted by themfelves into glafs 

in the ftrongeft fire. 
4. When burnt, they augment the caufticity of the 

lixivium of potafhes. 
5. They 

(b) Reduced dimenfions are mentioned under n° 3. par a//. 
(c) By earths, the author (Mr Cronftedt) does not mean (ftrifily fpeaking) Only earths, but includes all the: 

kinds of (tones or foffils not inflammable, faline, or metallic. 

Arrangements/ Mineral Bodies. 

The bodies belonging to the mineral kingdom are- 

divided' into four different clafles, viz. 
1. Earths, ox thofe fubftances which are notduftile, 

are moftly indiffoluble in water or oil, and pre- 
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5. They are diffolved in acids with effervefcence, 

the foiiowin; 
a. The acid of vitriol partly unites with them, 

and forms a precipitate, which is a gypfeous 

earth; and partly (hoots into felenitical cryftals 

with that which is kept diffolved, after a due 

evaporation. 

b. With the acid of common fait they make a fal 

ammoniacum fixuin, which alfo partly precipi¬ 

tates itfelf. 
c. The acid of nitre diffolves them perfe&ly, and 

does not part with them again, unlefs fome al¬ 

kaline fait is added. 
6. They melt eafilywith borax into a glafs, which 

fuffers impreffions in a degree of heat below ig¬ 

nition. 
7. They likewife fufe into a glafs with fal fufibile 

microcofmicum with an effervefcence (n) 

8. They melt the readied of all kinds of hones, with 

the calces, into a corrofive glafs or flag. 

9. They have alfo fome power of reducing certain 

metallic earths or calces ; for inftance, thofe of 

lead and of bifmuth, and likewife, tho’ in a lefs 

degree, thofe of copper and of iron : thus, 

10. Do they, in this latt-mentioned article (9.), as 
well as in other circumftances, refemble a fix¬ 

ed alkaline fait; from whence alfo this whole 

kind is very often, and properly, called alkaline 

earths. 
* The calcareous earth is Found, 

I. Pure, 
1. In form of powder. Agaricui miner alts', or lac 

dunce. 
a. White, is found in moors, and at the bottom 

of lake3. 

b. Red. 
c. Yellow.—This kind of earth feems to be an 

impalpable powder of mouldered limeftones a- 
braded and collefted by the waters, and is 

therefore common in the neighbourhoods where 

limeftones are found : and tho* the (lone be at 

fome diftance, which is fometimes the cafe, ftill 

nothing contradi&ory appears in this opinion 

of the origin of this fpecies; fince in that cafe 

it has only been carried farther by the greater 
rapidity of a ftronger current of water. When 

this earth is found in the clefts of rocks, it re¬ 

ceives more pompous names ; fuch as^ar, lac 

lunce, &c. It burns readily into lime, if it is 
previoufly (lamped, that it may better cohere : 

it is then, or in its native (late, ufed for white- 

wa(hing, but eafily rubs off by the lead touch. 

At certain places in the province of Smoland 

in Sweden, there is found in the moors a white 

earth, which, by its external appearance, re- 

fembles the fpecies here deferibed ; but it does 

not (how any marks of effervefcence with acids, 

nor does it burn into lime. It were tobewifti- 

ed, that thofe who have an opportunity of get¬ 

ting any quantity of this latter earth, would 
undertake to examine it better. 

2. Friable and compaft. Chalk, creta. 

a. White, creta alba, is found in England, France, 

INERALOGY. Clafs r. 
and in the province of Skone in Sweden, in which Calcareous 
laft place it is only found adherent to flint. In Earths. 

the two firft kingdoms there are large ftrata of 

this fubftance, in which flint is imbedded. This 

feems to indicate, that the loofe flints, or thofe 

difperfed on the furface of the earth, have been 

by fome caufes carried from their native beds; 
but, as yet, no one can prove, that chalk and 

flint are of the fame conftituent parts.—Chalk is, 

however a vague name, alfo applied to other 

earths; whence we hear of chalks of various co¬ 

lours ; but there are none which*are known to be 

of a calcareous nature, except this kind here de¬ 

feribed, and of which there are no other varieties, 

otherwife than in regard to the loofenefs of the 

texture, or the finenefs of the particles. 

Indurated, or hard; Terra calcarea indttrata. 

Limeftone; Lapis calcareus. 

A. Solid, of no vifible particles, or not granula¬ 

ted. 
This kind varies in regard to hardnefs and colour; 

for inftance, 

a. White. 

b. Whitilh yellow. 

c. FIe(h-coloured, found in loofe mafles. 

d. Reddi(h brown. 

e. Grey. 

f. Variegated with many colours, and particular¬ 

ly called marble. 

g. Black. 

B. Grained or granulated limeftone; Lapis calca¬ 

reus partieulis grannlatis. 

1. Coarfe-grained and of a loofe texture, called 

fait-flag in Swedifh, from its refcmblance to 
lumps of fait. 

a. Reddifli yellow, b. White. 

The grained flux fpar is alfo fometimes called 
falt-flag. _ 

2. Fine-grained. 

a. White, b. Semi-tranfparent, from Solfata- 

ra in Italy, 4n which native brim (lone is 
found. 

3. Very fine grained. 
a. White and green. 

b. White and black.—This fpecies has often as 

beautiful colours as thofe commonly called 

marbles; but the texture and coherency of 
its particles will not admit of a good polilh. 

C. Scaly limeftone; Lapis calcareus partieulis fqua- 
mojis flvefpatcfls. 

1. With coarfe or large feales. 

a. White. 

Some kinds of this lofe in a calcining heat 40 

per cent, of their weight; and, expofed to the air, 

get a brownifli effiorefeence, a (ign that they con¬ 

tain fome iron, and are a medium between a lime¬ 

ftone and the white iron ore called Jlahlfleine; nor 

do they excite any effervefcence with acids in their 
crude date. 
b. Reddifli yellow. 

2. With fmall feales. 
a. White. 

3. Fine glittering or fparkling. 

*. White. 
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(d) This effervefcence is alfo made with the borax, as well as with this fal fuftbile microcofmicum; and it is aifo 
to be obferved, that the glaffes made with thefe falts are quite colourlefs *nd tranfparent. 
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Calcareous a. White. 
Earths. Of many colours. This variety conditutes a 

great number of the foreign marbles. 

This fpecies of lime (lone takes a good pa- 

lifh, and is therefore ufed as marble when¬ 

ever it is found of a fine colour. It is be- 

fides to be remarked, that the grained and 

fcaty limeftones are found either in veins, or 

form whole mountains,.that (hew no ftrata, nor 

figns of petrifactions. 

79 D. Lime or calcareous fpars. 

(l.) Of a rbomboidal figure. 
a. Tranfparent or diaphanous. 

1. Rtfrafting fpar; Spa turn ijlandicum. 

This reprefents the objects feen through it 

double. 

2. Common fpar, which (hews the objeft 

Tingle. 

1. White, or colourlefs. 

2. Yellowifh and phofphorefcent. 

b. Opaques Spat urn rhotnboidale opacum. 

X. White, is found in many places, raoftly in 

clefts, and among cry Habitations. 

2. Black. 

3. Brownifh yellow. 

(2.) Foliated or plated fpar. 
This has no rhomboidal figure, but breaks in¬ 

to thin plates, fo placed as to be not unlike ftieets 

of thin paper, laid over each other. 

a. Opaque white. 
fc £. Cryilallifed calcareous fpars. Spar Drufen (e). 

It is compofed of the lad-mentioned fpar that 

has formed itfelf exteriorly into feveral planes 

or fides, wherefrom many different figures arife, 

the varieties of which have not yet been fully ob- 

ferved, nor can they be exa&ly deferibed. The 

following are therefore mentioned, only as in- 

flances of the mod regular and common kinds, viz. 

(1.) Tranfparent; Spatum druficum diaphanum. 

a. Hexagonal truncated, Cryjlallifpatofi hexagonii 

truncati. 

b. Pyramidal. 
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1. Dog’s teeth; Pyramtdales dijlinPi. Found at Caicareous 

Sal berg, and in the iron mines at Dannemtra •Ear'1 
in the province of Upland. 

2. Balls of crydalliftd fpar, Pyramtdales con- 
creti. 

Thefe are balls which l ave drufen, pyrami- 

dal, oCtaedral, fpars accreted in tl\eir hollows 

or centres: they are found at Rettwin in the 

province of Dalarne, and other places (f). 

r. StalaClitic3l fpar; Staladites caleareus. Staladite6, 8 fr 
Stone-icicle, or Drop-done. 

This is formed from water faturated with lime, 
which, while running or dropping, depofits by de¬ 

grees the calcareous earth which it has carried along 

with it from clefts of rocks, or from out of the earth. 

It is therefore commonly of a fcaly, though fome— 

times of a folid and fparry texture. Its external 

figure depends on the place where it is formed, or 

the quantity of the matter contained in the water, 
and other like circnmdances. 

(1.) Scaled dala&ites of very fine particles. 
a. Of a globular form. 

1. White, the pea-done; 

2. Grey, pifoUthus, oolitbus. Alfo the hammites, 

from its refemblance to the roes or fpawn of 

fifh. It has been exhibited by authors as pe¬ 

trified roes- The Ketton free-done, of Rut- 
1 and (hire, is a remarkable done of this fort. 

b. Hollow, in the form of a cone. 

I. White, is found every-where in vaults made 

with mortar, and through which water has 

had an opportunity to penetrate; and alfo in 
grottos dug in rocks of limeltone. 

c. Of an indeterminate figure. Sinter. 
d. Of coherent hollow cones. 

Of this kind is a ftala&itical crud, which has 

formed a dratum, or rather filled a fifibre be¬ 

tween the ftrata of the earth, at Helfingborg 

in the province of Skone ; it is of a very An¬ 

gular figure, refembling conical caps of paper 

placed and fixed one in the other, diminilhing by 

degrees both in height and theother dimenfions. 

2. Solid 

(e) The tranllator of Mr Crorffedt’s treatife has adopted this German term drufen into the Englifh language, for 
a cluder of regular-figured bodies, as a groupe conveys the idea of a duller only, whether regular or of indetermi¬ 
nate figures. 

(f) The name fpar is very well known, and only ufed to determine a certain figure, viz. when a Hone breaks in¬ 
to a rhomboidal, cubical, or a plated form, with fmooth and poliflted furfaces, it is called./^/-.- and as it is thus 
applied to ftones of different kinds, without any regard to their principles, one ought neceffarily to add fome term 
to exprefs the conftituent parts at the fame time that the figure is mentioned; for inftance, calcareous fpar, gypfeous 
fpar, fiux fpar, fhorl or cockle fpar, &e. This term, however, is applied only to earths, and fuch ores , as are of 
the fame figure as the lead fpar, &c. 

All cryilallifed fpars, when broken, Ihow the fparry figure in their particles,and the cryftalliration is tobe aferibed 
to the empty fpace left by the contradios of the fparry principle : fuch holes filled with drufen of fpars, are in Swe- 
difli called drake,- or drufe-lol. 

The figure of the cry Hals varies more in this genus than in any other, for which no reafon can be alligned; it ought' 
not to be aferibed to falts, as long as the prefence of any fuch cannot be proved: but there are ftrong indications to 
fufpeCt, that other fubftances may likewife have received the fame property to affume an angular furface on certain 
occafions. See Mr Cronlledt’s Introductory Speech at the Royal Academy of Sciences at Stockholm. 

Befides, the eorfideration of thofe figures is a thing of more curiofity than of real ufe, becaufe no miner has yet 
been able to make any conclufion relative to the quantity or quality of the ores, from the difference of the figures off 
fpars found along with them ; and the grotto-makers never take any notice of the angles or fides, but think it fuffi- 
Cient for their purpofe if they make a fine or glittering appearance at a diftance. 

It would, neverthelefs, be well if any one would take upon himfelf the trouble to obferve whether each fpecies- 
of (par has not a certain determinate number of figures or fides, within which it is confined, in its accretions. This it 
has hitherto been impofiible to do, becaufe all fpecies of fpars have been confounded together, without regardto their 
different principles. 
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Calcareous (2.) Solid fiala&ites of a fparry texture. 
Earths. Hollow, and in form of a cone. 

' 1. White, and femitranfparent. 

In making lime-water, one may obferve bow 

the lime gathers firft like a pellicle on the fur- 
face of the water, and afterwards, when this 

“Breaks, falls down to the bottom in form of 

a fcaly fediment, which is called cremor calcis: 

after that a new pellicle is formed, which like- 

wife falls down; and in this manner it con¬ 

tinues for a long while, although the lime- 

water had before been pafled through a filtre. 

This we may alfo imagine to be the way 

in which the works of nature are performed: 

whence the ftala&ites commonly is of a fcaly 

texture, or at lead difeovers fonre tendency to¬ 

wards it. But a ftala&ites of a fparry texture, 

fuch as above-mentioned from Rouen, may be 

fuppofed to be owing to a more copious prin¬ 

ciple concurring at once: and in the fame man¬ 

ner the fparry limeftone and its cryftallifations 

ftem likewife to have been produced; fince they, 

as far as we know, are only found in clefts, which, 

when they have been filled up with a (tony mat¬ 

ter, the Swedifh miners call klyftery and gangary 

or veins, In regard to this, the ftaladites, the 

fparry limeftone, and alfo its cryftallifations, 

might all be ranked under the fame title in a fy- 

ftematical defeription, as very little different from 

one another, if it were not neceffary, in deferibing 

mines and other works, to give them their fe- 

parate names; becaufe it is certain, that a piece 

which is broken from large fpar-cryftals, or from 
fparry ftala&ites, may in a cabinet pafs extremely 

well for a common fparry limeftone, without 

leaving any fufpicion of its former figure before 

it was broke. 
82 II. Satiated or united with the acid of vitriol. 

Gypfum, Plafter-ftone, or Parget. 

This is, 

1. Loofer and more friable than a pure calcarebus 

earth. 
2. Either crude or burnt, it does not excite any 

effervefcence with acids; or, at moft, it effervefees 

but in a very flight degree, and then only in pro¬ 

portion as it wants fome of the vitriolic acid to 

complete the faturation. 
3. It readily falls into a powder in the fire. 

4. If burnt, without being red-hot, its powder rea¬ 

dily concretes with water into a mafs, which foon 

hardens; and then, 

5. No heat is perceived in the operation. 

6. It is nearly as difficult to be melted by itfelf as 

the limeftone, and fhews moftly the fame effefls 

with other bodies as the lime ftone: the acid 

of vitriol feems, however, to promote its vitrifi¬ 

cation. 

7. When melted in the fire with borax, it puffs 
and bubbles very much, and for a long while, 

during the fufion, owing to the nature of both 

the falts. 

8. When a fmall quantity of any gypfum is melted 

together with borax, the glafs becomes colour- 

lefs and tranfparent; but fome forts of alabafter 

and fparry gypfa, when melted in fome quan- 

Clafs I. 
tity with borax, yield a fine yellow tranfparent Calcareous 
colour, refembling that of the beft topazes. Earths. 

This phenomenon might probably happen with 

every one of the gypfeous kind. But it is to be 
obferved, that if too much of fuch gypfum is ufed 

in proportion to the borax, the glafs becomes 

opaque, juft as it happens with the pure lime¬ 
ftone. 

9. Burnt with a phlogifton, it fmells of fulphur, and 

may as well by that means, as by both the alka¬ 

line falts, be decompounded ; but for thispurpofe 

there ought to be five or fix times as much 

weight of fait as of gypfum. 

to. Being thus decompounded, the calx or earth 

which is left (hows commonly fome marks of iron. ' 
The gypleous earth is found, 85 

(l.) Loofe and friable; Terra gypfea pulverulenta. 
Gypfeous earth, properly fo called; Guhr. 

a. White, 

(2.) Indurated, 

A. Solid, or of no viftble particles, Alabafter. 84 

This ftone is very eafy to faw and cut, and 

takes a dull polifli. It is not always found latia- 
ted with the acid of vitriol. 

ay White, alabafter. ^ 

1. Clear and tranfparent. 

2. Opaque. 

b. Yellow. 

1. Tranfparent, from the Eaftern countries. 

2. Opaque. 

B Gypfum of a fealed or granulated ftrufture. 85 

This is the common plafter-ftone. 

1. With coarfe feales. 
a. White. 

2. With fmall feales. a. Yellowilh. b. Grey- 
i(h. 

C. Fibrous gypfum, or plafter-ftone, improperly 86 

(though commonly) called Englijh talc by our 
druggifts. 

1. With the fibres coarfe. 

a. White, from Livonia. 

2. With fine fibres. 

a. White. 

D. Spar-like gypfum. Selenites. Tips by fome is 

alfo called glades maria; and is confounded with 

the clear and tranfparent mica. 

1. Pure felenites. 

A. Tranfparent. 

a. Colourlefs. 
b. Yellowifli. 

2. Spar-like gypfum; Manner metallicum. 

This ftone, on account of its heavinels, which 

comes near to that of tin or iron, is fufpe&ed to 
contain fomething metallic; but, as far as is hi¬ 

therto known, no one has yet been able to ex- 

trad any metal from it, except fome traces of iron, _ 

which is no more than what all other gypfa con¬ 
tain. 

A. Semitranfparent; fpatum Bononienfe, the 

. Bononian (tone, or phofphorus. Its fpecific 

gravity is 4,5000: loop. 

B. Opaque. 

a. White. 

3. Liverftone, fo called by the Swedes and Ger¬ 
mans. 

£. Chry- 

MINERALOGY. 
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Calcareous JS. Cryftallifed gypfutn. Gypfeous drufen; drufecg 
Earths. gypfe<g. 

(i.) Drufen of cryftals of pure fparry gypfum. 

•* A. Wedge-formed, are compofed of a pure 

fpar-like gypfum. 
I. Clear and colourlefs. 2. Whitilh yellow. 

B. Capillary, a. Opaque, whitifh yellow, 

c. Of ponderous fpar-like gypfum; Marmor 

metallicum drnficum. 

i. Jagged or like cocks combs, crljlati. 
Thefe refemble cocks combs, and are 

found in clefts or fifTures accreted on the 

furfaees of balls of the fame fubftance, 

2. White. 3. Reddilh. 

F. Stalaftitical gypfum. Gips Jinter. 

This perhaps may be found of as many dif¬ 

ferent figures as the calcareous ftaladtites, or An¬ 

te rs. 
Mr Cronftedt has only feen the following, viz. 

1. Of no viftble particles; in French, grignard. 

A. Of an irregular figure. 

a. Yellow. 

b. White. 
This is ufed in feveral works as alabafter, 

efpecially when it is found in large pieces; 

and then it commonly varies in colour be¬ 

tween white and yellow, as alfo in tranfpa- 

-rency and opacity. 

2. Of a fpar-like texture. 

a. In form of a cone. 

a. White and yellow, 
x. Of an irregular figure. 

a. White. 
Gypfeous.fofiils abound in England, ^lafter- 

ftotie, granulated and folid, fome fo very fine as 

to be alabafter, that is, take a furface and poll- 

ture, are plenty in Derbyshire and Nottingham- 
Ihire, where are large pits of it, and alfo in moft 

of the cliffs of the Severn, efpecially at the Old 

Paffage in Somerfetfhire. A very fine femipellu- 

cid folid alabafter is found in Derbyfhire. Fi¬ 
brous talcs, very fine, are found in the fame pits 

of plafter-ftone above-mentioned, and many other 

places. Selenit'es of many kinds abound in Eng- 

> land in clays, infomuch that it is needlefs to enu¬ 

merate the places. Very fine gypfeous drufen 
are found in Sheppy-ifle; and fome, perfectly pel¬ 

lucid as cryilal, and large, have been dug from 

the falt-rocks at Nantwich in Chefhire. The fe- 
Unites rhomboidalis, a rare foflil in other coun¬ 

tries, is frequently found in England; but Shot- 

over-hill, in Oxfordlhire, is famous for it. The 

ifle of Slieppy affords a kind peculiar to that fmall 

fpot of ground, and not found any where elfe in 
the world, fibrous, and always accreting in radi¬ 

ations like a ftar on the feptaria, thence called 

ftella feptarii. 

00 IJI. Calcareous earth fatiated with the acid of com¬ 

mon fait. Sal ammeniacum fixum naturale. 

This is found, 

l. In fea-water. 

v 2. In falt-pits. 

It is formed in great quantities at the bot¬ 

toms of the falt-pans of the falt-works. It at- 

trafts the moifture of the air. 
Vol. VII. % 
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IV. Calcareous earth united with the inflammable X-rJcmecus 

fubftance. Earths. 

Thefe have a very offenfive fmell, at leaft when ~ 

they are rubbed, and receive their colour from y 

the phlogifton, being dark or black in propor¬ 
tion as it predominates. 

(l.) Calcareous earth mixed with phlogifton alone; 93 
Lapis fuillusy fetid ftone and fpar, or fwine-ftone 

and fpar. Perhaps the fmell of this ftone may 
not be fo difagreeable to every one: it goes foon 

off iu the fire. Its varieties, in regard to the tex¬ 
ture, are as follow: 

A. Solid, or of no vifible or diftindt particles. 
Black. 

B. Grained. 

a. Blackifh brown. 

C. Scaly, particufis micaceis. 
1, With coarfe fcales. 

a. Black. 

2. With fine glittering or fparkling fcales. 
a. Brown, 

D. Sparry. 

a. Black. 

b. Light brown. 
c. Whitifh yellow. 

E. Cryftallifed. 

1. In a globular form. 

(2.) Calcareous earth united with phlogifton and 93 
the vitriolic acid. Leberjlein of the Germans and 

Swedes. Lapis hepaticus. 

This ftone fometimes readily, at other times 

only when rubbed, fmells like the hepar fulphurist 

or gun-powder. It excites no effervefcence with 
acids, and is a medium between the gypfum and 

the foetid ftones (93), to which it has, however, 
generally been referred, although no lime can be 

made from it; whereas they are the fitted of all 

the different limeftijnes to be burnt into lime. It 
is found, 

A. Scaly. 94 

1. With coarfe fcales. 
a. Whitifh yellow. 

2. With fine glittering or fparkling fcales. 
a. Black. 

The method that nature takes in combining 

tliofe matters which compofe the liver-ftoue, may 
perhaps be the fame as when a limeftone is laid 

in a heap of mundic while it Is roafting; becaufe 

there the fulphur unites itfelf with the limeftone, 

whereby the limeftone acquires that fmell com¬ 

mon to liver of fulphur, inftead of which the vi¬ 

triolic acid alone enters into the formation of gyp¬ 

fum, How the fulphur combines itfelf may like- 

wife be obferved in the flate-balls or kernels from 

Andrarum alum-mines, where it fometimes com¬ 

bines itfelf with a martial earth, with which this 

Hate abounds, and forms therewith pyrites within 

the very flate-balls. The fetid or fwine ftones, 

and the liver-ftone, are, in regard to the ftrudture 

of their parts, fubjtdt to the fame varieties as the 

other fpecies of limeftone: and it is to be obfer¬ 
ved, that a volatile alkali is commonly fuppofed 

to have entered into the compofition of the fetid 

ftones, though it has never yet been difeovered by 

any experiment. 
28 R V. CaU 
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V. Calcareous earths blended with an argillaceous 

earth. Marie, Marga. 

1. When crude, it makes an effervefcence with 

acids; but, 
2. Not after having been burnt; by which ope¬ 

ration it is obferved to harden, in proportion 

as the clay exceeds the calcareous fubftance, 
3. It eafily melts by itfelf into a glafs, and even 

when it is mixed with the moft refraftory clay. 

4. It is of great ufe in promoting the growth of 
vegetables, fince the clay tempers the drying 

quality of the calcareous earth. 
5. When burnt in a calcining heat, it readily at- 

trafls water: and, expofed to the air, in time 

it falls into a powder. 
The varieties of this kind worthy to be ta¬ 

ken notice of, depend on the different quanti¬ 

ties of each of their component parts, and on 

the quality of the clay. We fhall fpecify the 

following examples. 
A. Loofe and compact, Marga friabilis. This dif- 

folves in water like common clay. 

a. I^dediih brown. 
h. Pale red. This, when burnt, is of a yellowifh 

colour, and ufed for making earthen-ware in 

fbme places. 
B. Semi-indurated, Marga indurata a'ere fatefeens. 

It is nearly as hard as ftone when firft dug 

up, but moulders in the open air. It is moftly 

flatty, and is not uncommon in the flate-rocks of 

Sweden, where it lies between the thick beds of 

flatty limeftone, and is alfo found by itfelf form¬ 
ing very thick ftrata. It does not diffolve in wa¬ 

ter, till by a confiderable length of time it has 

mouldered to a powder. 
a. Grey. 

b. Red. 
G. Indurated or ftone marie. 

A. In loofe pieces, Marga indurata amorpha; by 

the Germans called duckftein, or topbjlein. 

a. White. ' 
b. Grey. 

It is formed from a fediment which the wa¬ 
ter carries along with it. 

B. In continued ftrata. Hard flatty marie. 

VI. Calcareous earth united with a metallic calx. 

Here, as well as in the others, fuch a mixture 
or combination is to be underftood, as cannot be 

difeovered by the eye alone, without the help of 
fome other means. 

The fubje&s belonging to this divifion lofe the 

property of railing an effervefcence with acids, 
when they are rich in metal, or contain any vi¬ 

triolic acid. However, there have been found 

fome that contained 20 or 30 per cent, of metal, 

and yet have fhewn their calcareous nature by the 

nitrons acid. 

There are no more than three metals hitherto 
known to be united in this manner with the cal¬ 

careous earth, viz. 
(1.) Calcareous earth united with iron. White fpar- 

like iron ore, Minera ferri alba. The Jiablftein or 

’voeifes- cifenerz of the Germans. 

I. This ore, however, is not always white, but 

commonly gives awhile powder when rubbed. 
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2. It becomes black in the open air, as likewife Calcareous 

in a calcining heat. Earths. 

3. In this laft circumftance it lofes 30 or 40 per ** 

cent, of its weight, which by diftillation has 
been found owing to the water that evaporates; 
and it is poflible that fome fmall quantity of 

vitriolic acid may, at the fame time, evaporate 
with the water. 

4. It is of all the iron ores the moft eafy to melt, 

and is very corrofive when melted. 
This kind is found, 

A. Loofe; the mouldered part of the indura¬ 
ted fort. 
a. Black, like foot. 

b. Dark brown, fomewhat refembling umbre. 
B. Indurated. 

1. Solid, of no diftinft particles. 

a. Red. Looks like red ochre, or the 
red haematites, but diffolves in the acid 

of nitre with a great effervefcence. 
2. Scaly, particulis micaceis. 

a. White, b. Blackifh grey. 

3. Spar-like. 
a. Light brown. 

4. Drufen. 

a. Blackifh brown. 1. White. 

1. Porous. This is often called etfen- 
blute, orftos fern. 

2. Cellular. 
(2.) Calcareous earth united with copper. I0j 

A. Loofe and friable. Mountain blue. Ger- 
manice, Bergblau. 

This diffolves in aquafortis with effervefcence. 
B. Indurated. 

1. Pure calcareous earth mixed with calx of io» 
copper. Armenian ftone, lapis Armenus. 

Such, according to the defeription of au¬ 
thors, ought the nature of the ftqne called 

lapis Armenus to be, though the drnggifts 

fubftitutein itsftead a pale blue lapis lazuli, 
free from marcafite. 

2. Gypfeous earth united with calx of copper.. jo$ 
Is of a green colour; and might perhaps be 

called turquoife ore, or malachites } though 

we do not kuow if all forts of turquoife ore 
are of this nature. 

a. Semi-tranfparent, is found at Ardal in 

Norway. By chemiltry we know, that 

alkaline falls produce a blue colour with 

copper, which is changed into green as 
foon as any acid is added; and from 
thence the reafon is obvious why a 

green colour may be found among cal¬ 

careous copper ores, u/z.^when the vitri¬ 

olic acid is in the neighbourhood of it. 

(3.) Calcareous earth united with the calx of lead, I0A 
This is a lead ochre, or a fpar-like lead ore, 

which, in its formation, has been mixed with a 

calcareous earth, and for that reafoa effervefees 
with acids. 

A. Loofe and friable. 

a. White, from ICrifterfberget at Nya Koppar- 
berget in Weftmanland. 

B• Indurated. 
I. Scaly. 
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Earths. Both thefe varieties contain a confiderable 

quantity of lead, viz. 40 per cent, more or 
lefs; and the calcareous earth is as equally 

and' intimately mixed with it, as in the white 
iron ore. Thus may thefe be diflinguiftied 

from other lead-ochres and fpar-like lead 

ores, which are much richer in lead, and ne¬ 

ver effervefee with acids. Thefe laft men¬ 
tioned alfo feem to be produced by nature, 

nearly as the fpar-like lead ores, and as the 

fores faturni are formed in calcining a regule 

of lead. 

The Second Order. 

*°J The Siliceous kind. 
This filiceous earth is, of all others, the mod diffi¬ 

cult to deferibe and to diftinguifti perfectly: however, 
it maybe known by the following charafters, which 

are common to all bodies belonging to this order. 
x. In its indurated date it is hard, if not in regard 

to the whole, yet 3t lead in regard to each par¬ 

ticle of it, in a degree fufficient to ftrike fire with 

fteel, and to fcratch it, when rubbed againft it, 

though the fteel be ever fo well tempered. 

2. When pure, and free from heterogeneous parti¬ 
cles, it does not melt by itfelf, neither in a rever¬ 

beratory, nor in a blaft furnace. 
3. After being burnt, it does not fall to a powder, 

neither in the open air, nor in water, as the cal¬ 

careous order does, but becomes only a little 

loofer and more cracked by the fire, unlefa it has 

been very flowly and by degrees heated. 

4. It excites no effervefcence with acids. 

5. In the fire it melts eafieft of all to a glafs with 

the fixed alkaline fait; and hence it has got the 

name of vitrejeent, though this name is, properly 

fpeaking, leis applicable to this order than to a 

great many other earths. 
The mineral bodies that are comprehended in this 

order, are, indeed, fomewhat different from one ano¬ 

ther. This difference, however, on firft fight may be 

difeerned : but, in regard to their effe&s in the fire, 

and other chemical experiments, it cannot be efteemed 

of any great confequence, at lealt while we are no far¬ 

ther advanced in the art of decompounding thefe hard 

bodies, and as long as no one has thought it worth 

the trouble and expence to ufe thofe means which 
are already difeovered for this purpofe; namely, the 

burning-giafs or concave mirror; and to continue fuch 

experiments which Mr Pott has ingenioufly begun as 

a bafts for his Lithogeognojia. For want of this, there 

is no other way left, than to confider thefe bodies as 
fimple fubftances, (how much foever compounded they 

may be), in the following manner. 

J06 I. Diamond. Adamas gemma. 
« Which, 

1. Of all ftones, is the hardeft. 
2. I3 commonly clear, or tranfparent; which qua¬ 

lity, however, may, perhaps, only belong to its 

eryllals, but not to the rock itfelf from which 
they have their origin. 

2. Its fpecific gravity is neareft 3,500. When 

brought to Europe in its rough ltate, it is in 
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form either of round pebbles with lining fur- Siliceous 

faces, or of cryftals of an odoedral form. Earth* 

a. Colourlefs, or diaphanous, or the diamond 
properly fo called. 

But it alfo retains this name when it is 

tinged fomewhat red or yellow. Being rub¬ 

bed, it difeovers fome eledtrical qualities, and 
attracts the maftic, 

b. Red ; Ruby. Adamas ruber ; Rulinut.— xo1 - 
Which, by lapidaries and jewellers, is, in re¬ 

gard to the colour, divided into, 

1. The ruby of a deep red colour inclining 
a little to purple. 

2. Spinell, of a dark colour. 

3. The balafs, pale red, inclining to violet. 

This is fuppofed to be the mother of the 
rubies. 

4. The rubicell, reddilh yellow. 

However, all authors do not agree in the 
chara&ers of thefe Hones. 

II. Sapphire. Sapphyrus gemma. icS 

It is tranfparent, of a blue colour; and is faid to 
be in hardnefs next to the ruby, or diamond. 

Sapphires are faid to be found in Alfatia, at St 

Amarin; but accounts of this kind are in general 

not to be depended upon, as the fluors are fre¬ 

quently met with in colle&ions and the druggill* 

(hops under the name of fapbires, when they are 
of a deep blue colour; not to mention that the 

quartz is always termed a precious ftone, when¬ 

ever it is found clear and of a fine colour. The 

fapphire is faid to lofe its blue colour in the fire. 

Thofe which are but a little tinged are called 

•white fapphires. The fapphire is feldom found of 

a very deep blue colour, and free from parallel 
flaws which run through it. 

III. Topaz. Topazius gemma. 

This is a precious ftone which, when rough and ? 
perfect, is fold in acryftallifed form. At Schnec- 

kenttein in Saxony, thefe cryftals are found of a 

prifmatical oftoedral form, with no points, but flat, 

and with fome facets at the top; however, with¬ 

out doubt the oriental topazes have another figure. 

Experiments by fire have been made 011 the 

Schneckenftein topazes by Mr Pott, as may be 
feen in his Lithogeognofia. 

To this kind may be referred, 

a. The pale yellow topaz; which is nearly un- 

coloured, and is found at Schneckenfteim 
b. The yellow topaz, from Schneckenftein. 

c. Deep yellow, or gold-Coloured topaz, or orien¬ 
tal topaz. 

d. Orange-coloured topaz. 
e. The yellowifti green topaz, or chryfolite. 

It is of a grafs-green colour, and may perhaps 

belong to fome other fpecies, which might be 
difeovered, if it could be obtained rough, or in 
its matrix, and large enough or in fuch quan¬ 

tity as is neceffary for experiments to be made. 

f. The yellowifti green and cloudy topaz, the 

chryfoprafe. 
This is perhaps the fubftance which ferves as 

a matrix to the chryfolite; for thofe which have 

been feen of this kind are like the clear-veined, 
2 8 R 2 called 
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Siliceous called in Swediffi milk-cryftal, and quartz, which 

EarI1 h*' is of the firft degree of cryftallifation. 
g. Bluifh green topaz, or the beryl. 

This varies in its colours; and is called, when, 
1. Of a fea-green colour, the aqua-marine} 

2. When more green, the beryl. 
They are found in the dream-works in 

Saxony and Bohemia, in form of pebbles, 

or round pieces. 

*1© IV. Emerald. Smaragdus gemma. 
Its chief colour is green, and is tranfparent. It 

is the fofteft of precious (tones, and when heated 
it is phofphorefcent like the fiuors. What in 

fome cabinets is given out for its matrix, and faid 
to come from Egypt, is nothing elle than a deep 

green cockle-fpar; of which colour we likewife 

find cockle, or (hirl, in the ifland of Uto near 

Stockholm, and at Norbery in the province of 
Weftmanland in Sweden. 

Mr Maillet informs us, that in former times 
the bed emeralds were found in Egypt. 

To the precious (tones belong alfo the ja¬ 

cinths, or hyacinths; which are cryftals harder 

than quartz cryftals, tranfparent, of a fine reddifh- 
yellow colour when in their full luftre, and form, 

ed in prifms pointed at both ends : thefe points 

are always regular, in regard to the number of 
the facets, being four on each point; but the fa¬ 

cets feldom tally : the fides alfo which form the 

main body, or column, are very uncertain in re¬ 

gard both to their number and (hape; for they 
are found of four, five, fix, feven, and fometimes 

of eight, fides: further, the column or prifm 
is in fome alfo fo comprefled, as almoft to r«- 
femble the face of a fpherical facetted garnet. 

Thefe cryftals lofe their colour, become white, 

and do not melt in the lire ; by which qualities 
chiefly they may be diftinguiflied from garnets, 

which are likewife fometimes found of a co¬ 

lour not inferior to the true jacinths. The au¬ 
thor had not, at the time when he wrote this 

effay, feen the true jacinths ; but fays that the 

reddifh yellow garnets from Greenland are fold 
by the jewellers for jacinths ; fo are likewife the 

Eaft Indian garnets of the fame colour ; and, what 
is ft ill more, there are fome jewellers that do not 
know the true diftindions between a jacinth and 

a garnet at all, but buy and fell the garnets for 
jacinths, when they are of a fine reddifh yellow 

colour; this muft in particular be owing to the 
fcarcity of the true jacinth. 

Mr Cronftedt fays he lately got fome jacinths 

of a quadrangular figure, which did not melt in 
the fire, but only became colourkfs. 

312 V. Quartz. Quartzum. 
This (lone is very common in Enrope, and ea- 

fier to be known than deferibed. It is diftinguifti- 

ed from the other kinds of the filiceous order, by 

the following qualities. 
1. That it is molt generally cracked throughout, 

even in the rock itfelf; whereby, 

2. As well as by its nature; it breaks irregularly, 
and into (harp fragments. 

3. That it cannot eafily be made red-hot, with¬ 
out cracking dill more- 

A L O G Y. Clafs I. 
4. It never decays in the air. Siliceous 

5. Melted with pot-afhes, it gives a more folid Earths 

and fixed glafs than any other of the filiceous 
order. 

6. When there has been no interruption in its 

natural accretion, its fubftance always cryftal- 

lifes into hexagonal prifms pointed at one or 

both ends. 
7. It occurs in clefts, fifTurea, and fmall veins in 

rocks. It very feldom forms large veins, and 

ftill feldomer whole mountains, without being 

mixed with heterogeneous fubftances. 

The quartz is found, 

(1.) Pure. 
A. Solid, of no vifible particles with a glofly 

furface. Fat quartz. 
a. Uncoloured and clear, diapbanum. This 

has no cryftallifed form, but is nevertlielefs 

as clear as quartz cryftals of the belt water. 

1. White, the common fat quartz. 

c. Blue. 

d. Violet. 
B. Grained. 

a. White. 
b. Pale green. 

C. Sparry quartz. 
This is the fcarceft ; and ought not to be 

confounded with the white felt-fpat, being of a 

fmoother appearance, and breaking into larger 

and more irregular planes. 
a. Whitifh yellow, b. White. 

D. Cryftallifed quartz. Rock cryftal. Quartz 

cry flat. 
Its figure is already deferibed; and, in re¬ 

gard to the colours, the following varieties oc¬ 

cur. 
1. Opaque, or femi-tranfparent. 

a. White, or of a milk colour. 

b. Red, or of a carnelian colour. 

c. Black. 

2. Clear. 
a. BlackKh brown, fmoky topaz, or rattneb 

tspas of the Germans. 

b. Yellow; found in Bohemia, and fold in- 
ftead of topazes. 

c. Violet ; the amethyft. 

d. Uncoloured 5 rock cryftal, properly fo 
called. When thefe coloured cryftals are 

not clear, they are called fiufs; for inftance, 

topaz-fiufs, arnethyji-flus, &c. 

(2.) Impure quartz. 
a. Mixed with iron, in form of a black calx. 

This is of a glofly texture, and contains a 

great quantity of iron. 

b. Mixed with copper in form of a red calx. 

a. Red. 

VI. The flint. Silex pyromachtts, Lapis corneas, or 113 
hornjlein of the Germans. 

This is equally common with the quartz, and 
it is full as difficult to deferibe it ; elpecially as 

it forms a kind of intermediate fubftance between 
quartz and jafper, both which it fo nearly re- 

fembles, that it is noteafy to point out fuch cha¬ 

racters as (hall readily diftingtiifh it from them. 

The belt way, perhaps, will be to (peak of its pro¬ 

perties 
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perties comparatively; and then we may fay, that, 
1. It Is more uniformly foil'd, and not fo much 

cracked in the mafs as the quartz ; and, 
2. It is more pellucid than the jafper. 

3. It bears being expofed to the air, without de¬ 

caying, better than the jafper, but not fo well 
as the quartz. 

4. It is better for making of glafs than the jaf¬ 

per, but is not quite fo good as quartz for 
that pnrpofe. 

5. Whenever there has been an opportunity in 

this matter of its (hooting into cryltals, quartz 

cry dais are always found in it ; juft, as if the 
quartz had made one of its conftituent parts, 

and had on certain circumllances been fqueezed 

out of it; this is to be feen in every hollow 

flint, and its clefts, which are always filled up 
with quartz. 

6. It often (hows moft evident marks of having 

been originally in a foft and flimy ftate. 

The feveral varieties of this fpecies have ob¬ 

tained diftinft names, more with refpeft to 

their colours than from any real difference in. 
their fubftance; but thefe are ftill neceffary to 

be retained, as the only names ufed by jewel¬ 

lers and others, who know howto value them 

accordingly. 

1.) The opal. Opalus pcederota. 

It is the moft beautiful of all the flint kind, 
owing to the changeable appearance of its co¬ 
lours by refle&ion and refra&ion, and muft there¬ 

fore be deferibed under both thefe circumftances. 

m. The opal of Nonm’us, the fangenon-of the In¬ 

dians. 
This appears olive-coloured by refle&ion, 

and feems then to be opaque 5 but when- held 

againft the light, is found tranfparent, and of a 

fine ruby red. 
That opal is fuppofed to have been of this 

kind, which Pliny mentions in his Natural Hi- 

ftory, chap. 307. fe&. 21. and which he fays 
was in the fenator Nonius’s poffeffion, who ra¬ 

ther fuffered banifhment than part with it to 

Antony. 
This ftone was at that time valued in Rome 

at 20,000 fefterces. But the ftone here parti¬ 

cularly deferibed, was found in the ruins of 
Alexandria 5 it is about the fize of a hazle-nut, 

and was bought for a trifle of a French drug- 

gift, named Roboly, and prefented to the French 
genera] conful Lironcourt, who afterwards of¬ 

fered it to fale In feveral places for the fum of 
40,000 rixdollars. See Haffelquift’s Travel’s 

to the Eaft, under the article of Opal. 

This very ftone was in the year 1763 in the 

poiTetTion of his excellency the duke de Niver- 
nois, then ambaffador to the Britifh court. 

There is, however, another of the fame kind 
in Sweden, which by reflection appears rather 

brown ; but by refraftion is red, with violet 

i. The white opal. Its ground is white, of a 
glafs-like complexion, from whence are thrown 

out green, yellow, and bluifll rays; but it is 

of a reddilh or rather flame colour, when held 

againft the light. 
1. Of many colours. The oriental opal. 

2. Of a milky colour. 

3. Bluifii, and femi-tranfparent. This is not 
fo much valued as thofe which are more o- 

paque, becaufe it is eafier to be imitated by ai t. 

(2.) The cat’s eye. Pfeudopalus. 
This ftone is opaque, and refleCls green 

and yellowifh rays from its furface,. and is 

found in Siberia. 
(3.) The onyx. Onyx camehuja. Memphites. 

This ftone is the hardeft of the flinty tribe ; and 

confifts of differently coloured veins, which run 
parallel to one another, fometimes in ftraight, 

fometimes in curved lines. It is found of two forts. 
a. Nail-coloured onyx, having pale flefti-coloured 

and white lines. From the river Tomm in Si¬ 

beria. 
1. Withblackand white lines. The oriental onyx. 

The old Romans were accnftomed to cut fi¬ 
gures in relief on the ftraight-lined onyxe3, 

which they called camehuja; thefe are ftill 

counterfeited, and called camayeu. Thofe which 
confift of concentric circles were called mem- 

phites ; and we have now of this kind cut to be- 
fet in rings, under the name of occhi di gatti, 
which, however, ought not to be confounded 

with thepfeudopal, or cat’s eye. 

(4.) The chalcedony, or white agate. 
Is a flint of a white colour, like milk diluted 

with water, more or lefs opaque: it has veins, 

circles, and round fpots. It- is fa id to be fofter 

than the onyx, but much harder than thofe agate3 
which are fometimes found of the fame colour. 

a. The white opaque chalcedony, or cacholong, 

from the Buckharifh Calmucks. This was firifc 

made known by one Renez, a Swedifti officer, 
who for feveral years had been in that country. 

The inhabitants find this flint on the banks of 

their rivers, and work idols and domeftic vef- 

fels out of it. 
h. Of white and femi-tranfparent ftrataj from 

Ceylon. 

c. Bluifh grey; from Ceylon and Siberia. 
(5.) The carnelian. Carniolus. 

Is of a brownifh red colour, and often entirely 

brown. Its name is originally derived from its re- 

femblance to flefli, or to water mixed with blood. 

a* Red. 
b. Yellowilh brown, looks like yellow amber, from 

the river Tomm in Siberia. It k faid not to be 
fo hard as the chalcedony. 

(6.) The fardonyx. 
Is a mixture of the chalcedony and cornelian, 

fometimes ftratum-wife, and fometimes confufed- 

ly blended and mixed together. 

a. Striped with white and red-Avatar this ferves 

as well cut in cameo as the onyx. 
1. White, .with red dendritical figures. This 

very much refembles that agate which is called 

the mocha Jlone, but with this difference, that 
the figures are.-of a red colour in this, inftead 

of black, as in that agate. 
Between the onyx, carnelian, chalcedony, 

fardonyx, and agate, there feems to be no real 
difference,. 
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Siliceous difference, except fome inexplicable degrees of 

Earths. liardnefs. 

' " (7.) The agate; Achates. 

This name is given to flints that are variega¬ 

ted with different colours, promifcuoufty blended 
together ; and they are edeemed in proportion to 

their mixture of colours, their beauty, and ele¬ 
gance. Hence alfo they have obtained variety 

of names, moftly Greek, as if the bulinefs of the 

laipidary in cutting of them, and admiring their 

feveral beauties and figures, had been derived from 
that nation alone. 
a. Brown opaque agate, with black veins, and 

dendritical figures; the Egyptian pebble. 

1. Of a chalcedony colour, achates chalcedonifans. 
c. Semi-tranfparent, with lines of a blackifh 

brown colour,anddendritical figures; the mocha 
ffone. This is much edeemed, and makes a 

valuable part of fomc collections, where it has 

a place chiefly for the fake of its figures, re- 
fembling vegetables, animals, &c; which how¬ 
ever are often improved by art. 

d. Semi-tranfparent, with red dots ; Gemma divi 

Stephani. When the points are very minute, fo 
as to give the (tone a red appearance, it is by 
fome called Sardea. 

e. Semi-tranfparent, with clouds of an orange 
colour. 

f. Deep red or violet, and femi-trantparent. 
g. Of many colours, or variegated. 

h. Black. 

hi VII. Jafper. Jafpis. 
All the opaque flint8 are called by this name, 

whofe texture refembles dry clay, and which have 

no other known quality, whereby they may be 
diftinguifhed from other flints, except that they 

may be more eafily melted in the fire 5 and this 
quality perhaps may proceed from fome heteroge¬ 
neous mixture, probably of iron. 

(1.) Pure jafper; which by no means yet known 
can be decompounded. 

a. Green with red fpecks or dots ; the helio¬ 

trope■, or blood-(lone. b. Green, c. Red. 
d. Yellow, e. Red with yellow fpots and 
veins, f. Black. 

(2.) Jafpercontaining iron; Jafpis tnartialis, Simple. 
A. Coarfe-grained. 

a. Red and reddifh brown ; Jinople. 

B. Steel-grained, or fine-grained. 
a. Reddifh brown : looks like the red ochre or 

chalk ufed for drawing; and has partition 
veins, which are un&uous to the touch, like 
a fine clay, and other like kinds. 

C. Of a folid and (hining texture, like a flag. 
a. Liver-coloured; and, b. Deep red. c. Yel¬ 

low. This lad mentioned, when calcined, 

is attra&ed by the loaddone; and being ef- 

fayed, yields iz to \5 per cent, of iron. 

r22 VIII. Rhombic quartz; Spatum fcintillajis, Felt- 
fpatum. 

This has its name from its figure, but feems to 

be of the fame fubftance as the jafper. We have 

not, however, ranked them together, for want of 
true marks to diftinguifh the different forts of the 

flinty tribe from one another. 

This kind is found, 

1. Sparry. 
a. White. 
b. Reddifh brown. 

c. Pale yellow. 
d. Greenifh. 

This lad mentioned refembles very much 
the fchorl or cockle-fpar; but is neither fo eafy 

to melt in the fire, nor of fo exadt a figure. 

2. Chryflallifed. 
a. In feparate or didinft rhomboidal cry- 

ftals. 

The Third Order. 

The Garnet kind. Terree granatex. . 

The matter compofing the fubflance of garnet, and 

fchorl or cockle, except that fmall portion which is 

metallic, does in its indurated date refemble the fili- 
ceous tribe, fo far as relates to external appearance 

and hardnefs; and therefore we would willingly have 

followed the opinion commonly received, of confider- 
ing thefe two fubftances as arifing from one another, 

if we had not been perfuaded to the Contrary by the 
following qualities of the garnet. 

1. It is more fufible, in proportion as it contains 

iefs metallic matter, and is more tranfparent or 

glaffy in its texture; which is quite contrary to 
the filiceous kind. 

2. This is the reafon, perhaps, why the garnet, 

mixed with the fait of kelp, may on a piece of 

charcoal be converted to a glafs by the blow¬ 
pipe, which cannot be done with the flints : and, 

3. Why the mod tranfparent garnet may, without 
any addition, be brought to a black opaque (lag 
by the fame means. 

4. It is never, fo far as is hitherto known, found 

pure, or without fome mixture of metal; and e- 

ipecially iron, which may be extruded by the 
common methods. 

5. The garnet matter, during the cryftallifation, has 
either been formed in fmall detached quantities, 

or elfe has had the power of (hooting into cry- 

dais, though clofely confined in different fubdan¬ 

ces: fince garnets are generally found difperfed 
in other folid dones, and oftentimes in the harder 

ones, fuch as quartz and chert. 

I. Garnet; Granatus. Which is a heavy and hard 

kiud of dose, crydallifing in form of polygonal * 

balls, and is modly of a red, or reddifh brown co¬ 
lour. 

A. garnet mixed with iron; Granatus martialis. 

1. Coarfe-grained garnet-ftones, without any 
particular figure; in Swedifh called Granat- 
berg; in German, Granatflein. a. Reddifh- 

brown garnet, b. Whitilh-yellow. c. Pale 
yellow. 

2. Crydallifed garnet. 

a. Black, b. Red: femi-tranfparent, and 

cracked ; tranfparent. c. Reddifh yel¬ 

low tranfparent; the jacinth, or hyacinth. 

d. Reddifh brown, e. Green, f. Yel- 
lowifh green. 

B. Garnet mixed with iron and tin. 

1. Coarfegrained, withoutanyparticularfigurc< 
a. Blackifh-brown. 

2. Chrydu«5- 

Clafs I. ffi 
Garnet 

Earths,!* 
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Carnet 2. Cryflallifed. 

Earths. a% Blackifh-brown. 

b. Light-green or white. 
The bergs-radets, or mine-mafterS, Mr 

Brandt and Mr Rinman, have publiftjed fome 
experiments on this kind of garnet, in the 

Memoirs of the Royal Academy of Sciences 

at Stockholm. 

C. Garnet mixed with iron and lead. 
I. Cryftallifed. 

a. A reddifh-brown, difcovered and accurately 

examined by the bergs-radet Mr Von 

Swab(G). * ' 

jt2£ II. Cockle, or fhirl. Bafaltet; Corneus cry/lallifatus 
Wallerii; Stannum cryjlallis columnartbus ni- fris Linneei.—r-Is a heavy and hard kind of 

one, which lhoots into cryftals of a prif- 

matical figure, and whofe chief colours are 
black or green. Its fpecific gravity is the 

fame as the garnets, vis. between 3000 and 
3400, though always proportionable to their 

different folidity. 

126 A. Cockle, or fhirl, mixed with iron. 
1. Coarfe, without any determined figure. 

aGreen, found in moft of the Swedifh iron 

mines. 

'127 2. Sparry. 
a. Deep green, (the mother of the emeralds), 

from Egypt. 
, b. Pale green. 

c. White- 

This occurs very frequently in the fcaly 

limeftones; and its colour changes from deep 

green to white, in proportion as it contains 
more pr lefs of iron. 

I2§ 3- Fibrous, ftriated cockle, or fhirl: it jooks like 

r fibres or threads made of glafs. 

A. Of parallel fibres. 

a. Black. 

b. Green, 
c. White. 

&. Of concentrated fibres. The ftarred cockle, 

or fhirl, from its fibres being laid ftellarwife. 

m. Blackifh green, from Salberg, in Weft- 
manland; where, being found together 

with a fteeh-grained lead ore, the whole 
is called grau-ris-malm, or. pipe-ore, from 

its refemblance to the branches of that tree. 

This kind of cockle is alfo found at Uto 

in Malaren. 

b. Light green. 

c. White. 
12$ 4, Cryftallifed cockle, or fhirl. 

a. Black. 

To this fpecies of cockle, or fhirl, belong 

moft of thofe fubftances called imperfefl: af- 
bejii1 and as the cockle ptrfeftly refembles a 

flag from an iron furnace, both in regard 

to its metallic contents and its glafly tex¬ 

ture, it is no wonder that it is not foft enough 

to be taken for an afbeflus. It lias, how'- Argillaceous 

ever, only for the fake of its ftrufture, been EARTiis‘ 
ranked among the afbefti. The ftriated 

cockle, or fhirl, compared to the afbefti, is 

of a fhining and angular furface (though 
this fometimes requires the aid of the mag¬ 

nify ing-glafs to be difcovered), always fome- 
what tranfparent, and is pretty eafily brought 

to a glafs with the blow-pipe, without be¬ 
ing confumed as the pure afbefti feem to be. 

b. Deep green, from Salberg in Weftmanland. 

c. Light green, from Enighets-grufvan at Nor- 
berg in Weftmanland. 

d. Reddifh brown ; from Sorwik at Grengie 

in Weftmanland, and Glanfhammar in the 
province of hJerike. 

The tauffstein, from Bafil, is of this co¬ 
lour, and confifts of two hexagonal cryftals 'ot 

cockle grown together in form of a crofs: 
this the Roman Catholics wear as an amulet, 

and is called in Latin lapis crucifer, or the 
crofs-ftone. 

It is not impoffible that there may be fome kinds 

of cockles, or ihirlsj which, befides iron, alfo contain 

tin or lead, as the garnets: it has been faid, that lead 

has been melted out of a cockle, from Rodbeck’s Eng 

at Umea in Lapland ; and it feems likewife very pro¬ 
bable that the cockles which are found in the Englifh 

tin-mines may contain fome tin. There are fome 

cryftals of cockle found which are fufible to a greater 

degree than’any fort of ftone whatfoever: thefe are 

always of a glafly texture, and femi-tranfparent. 
The figure of the cockle cryftals is uncertain, but 

always prifmatical: the cockle from Yxfio at Nya 

Kopparberg, is quadrangular: the French kind has 
nine fides, or planes ; and the ta-uffstein is hexagonal. 

The name cockle for thefe fubftances is an old 

Cornifh mineral name ; but is alfo given fometimes to 

other very different matters. 

We have not in England any great’ quantity of 

fpecies of cockles ; the chief are found in the tin mines 

of Cornwall, and fome fine cryftallifed kinds have been 

brought from Scotland. 
The Engliflt-mineral name of call, has been ufedby 

fome authors as fynonymous with cockles, and they arc 

confounded together at the mines ; but the call, defi¬ 

nitely fpeaking, is the fubflance called <1volffram by the 

Germans, 3ec. 
Garnets, though fmall, are often found in mica¬ 

ceous ftpnes in England ; but extreme good garnets 

are found in great plenty alfo in like ftones in Scot¬ 

land. 

The Fourth Order* 

I3*'J 

The Argillaceous kind. 

The principal charafter whereby thofe may be di- 

ftinguiih from other earths is, that they harden in the 
fire, and are compounded of very minute particles, by 

which they acquire, a dead or dull appearance when 
broken. 

L Porcelain 

(g) When any of the garnet kind is to be tried for its containing metal, the iron ought to be melted out of it by 
the common procefs; and if the garnet, at the fame time, contains both tin and lead, thefe two metals are likewife 
included in the iron: however, they may be extracted out of the iron, by expofing it to a heat augmented by de¬ 
grees; becaufe then the tin and lead fweat out in- form of drops, almoft pure, though always fomewhat mixed 
with iron. 
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This is very refra&ory in the fire, and cannot in 
any common ftrong fire be brought into fufion any 

farther than to acquire a tenacious foftnefs, without 

lofing its form : it becomes then of a dim fliining 
appearance and folid texture, when it is broke; 

ftrikes fire with fteel; and has confequently the bell 
qualities required as a fubftance whereof veffels ca¬ 
pable of refilling a melting and boiling heat, and of 

holding falts andacids, can be made. It is found, 

(1.) Pure, Pur a. 
A Diffufible in water. 

1. Coherent and dry. 
a White. Mr Cropftedt affirms that he has 

feen a root of a tree changed into this clay. 

2. Friable and dry. 

a. White. 
Thefe may be called pure, fince, after being 

burnt, they are quite white, though they have 
been expofed to a quick melting heat; and it may 

be queried, if all fuch clays mull not be fome- 

whac harlh, or at lead not un&uous to the touch. 
(2.) Mixed with phlogifton, and a very fmall quan¬ 

tity of infeparable heterogeneous fubftances. 

Of thefe are, 
A. Diffufible in water. 

a. White and fat pipe-clay. 

b. Of a pearl colour. 

c. Bluifh grey. 

d. Grey. 
e. Black. 
f. Violet. 
Thefe contain a phlogiflon which is difeovered 

by expofing them to quick and ftrong fire, in 
which they become quite black interiorly, affu- 
ming the appearance of the common, flints, not 

only in regard to colour, but alfo in regard to 

hardnefs: but if heated by degrees, they are firll 

white, and afterwards of a pearl colour. The 
fatter they feem to be, which may be judged both 

by their feeling fmooth and un&uous, and by 

their (hining when feraped with the nail, they 
contain a larger quantity of the inflammable prin¬ 

ciple. It is difficult to determine, whether this 

ftrongly inherent phlogifton be the caufe of the 
above-mentioned pearl colour, or prevents them 
from being burnt white in a ftrong fire: yet no 
heterogeneous fubftance can be extra&ed from 

them, except fand, which maybe feparated from 
fome by means of water, but which fand does 
not form any of the conftituent parts of the 

clays. If they be boiled in aqua regis in order 

to extra£l any iron, they are found to lofe their 

vifeofi/ty. 

B. Indurated. 
Is commonly undluous to the touch, and more 

or lefs difficult to be cut or turned in proportion 

to its different degrees of hardnefs ; is not diffn- 
fible in water; grows hard, and is very refraftory 

in' the fire ; pounded and mixed with water, it 

will not eafily cohere in a pafte: however, if it 

is managed with care, it may be baked in the 
fire to a mafs, which, being broke, (hews a dull 

and porous texture. It takes for the moft part, 

A L O G Y. Clafs I. 
and without much labour, a fine polifh. It is Argillaceous1 
found, _ Eaisths. 

a. CompaS and foft; Stneftis, Brian fon or 
French chalk. *$5 
a. White. 
b. Yellow. 

c. Red and white, and which looks like 
Caftile foap. 

b. Solid and compact fteatites, and alfo foap- *3^ 
rock. 

a. White or light green, b. Deep green 

c. Yellow. 
It is a very difficult matter to (fpecify all 

the varieties of the foap-ftones in regard 

to their hardnefs or foftnefs, fince they can¬ 
not be compared with any ftandard meafure. 

Thefe from Rifver, Sikfioberg, and China, 

are a great deal harder and more folid than 
the Engliih kind from the Land’s End, 

which breaks between the fingers; but are 

foft in comparifon to that from Salberg, 
which is there called ferpentine, although 

both thefe varieties may in diferiminately be 

made ufe of for cutting and turning. The 

foft ones, however, are not fo apt to crack, 
when they are worked, as the harder. But 

none of thefe varieties is found in the rock, . 

without being interfperfed with the unflu- 

ous clefts. When they are too many, too 
clofe to one another, and make the ftone 

unfit for ufe, they are in this cafe called by 

the Swedilh miners, Skiolige; and of this 
kind is a great quantity found at Salberg 

and Swartwik. Moft part of the foap-rock 

which is found in Sweden, is likewife mixed, 

with glimmer or mica ; and then it is called 
telgfieri, that is, ollaris. 

c. Solid, and of vifible particles; ferpentine 137 
ftone. 

1. Of fibrous and coherent particles. This 

is compofed, as it were, of fibres; and 

might therefore be confounded with the 
afbeftns, if its fibres did riot cohere fo 

clofely with one another as not to be feen 

when the ftone is cut and polifhed. The 
fibres themfelves are large, and feem as if 

they were twifted. 

a. Deep green. This is fold for the lapis 
aepbriticus, pnd is dug at fome unknown 

place in Germany. 
b. Light green from Skienfhyttan, in 

Weftmanland; in Sweden it is ufed by 

the plate-fmiths inftead of the French 
chalk. 

2. Fine-grained ferpentine ftone: theZoeb- ^ 
litz ferpentine. ^ 

a. Black, b. Deep green, c. Light green, 

d. Red. e. Bluilh grey. f. White. 

Thefe colours are all mixed together in 

the ferpentine ftone from Zoeblitz, but 
the green is the moft predominant co¬ 
lour. 

(3.) Mixed with iron. This is, . .0 
A. Diffufible in water. ^ 

a. Red. Some of the bricks which are im¬ 

ported 
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ported from certain places in Germany, feem 
to be made of this kind. 

B. Indurated. 

1. Martial foap-earth; Creta Brianzonica mar- 
tialis. 

a. Red, and mixed with fome calcareous 
matter. 

2. Martial foap-rock; Steatites martialis. 
a. Black, b. Red. 

II. Stone-marrow ; Lithomarga. Keffekil of the 
Tartars. 

1. When dry, it is as fat and flippery as foap : 

but, 

2. Is not wholly diffufible in water, in which it 

only falls to pieces, either in larger bits, or 
refembles a curd like mafs. 

3. In the fire it eafily melts to a white or red- 

difh frothy flag, confequently is of a larger 

volume than the clay was before being fufed. 

4. It breaks into irregular fcaly pieces. 
A. Of coarfe particles: Coarfe ftone-marrow. 

a. Grey, from Ofmundfberget, in the parifh 

of Rettwik, in Dalarne; and is there 

called rualklera, that is, fuller’s earth. 

It is mentioned in an account of Of¬ 

mundfberget, publifhed in the Tranfac- 

tions of the Academy of Sciences at 

Stockholm, in the year 1739* by the 
berg’s-radet, or mine-mafter, Mr Tilas. 

1. Whitifh yellow, from the Crim Tartary, 

where it is called keffekil, and is laid to be 

ufed for wafhing in dead of foap. 
b. Of very fine particles; fine ftone-marrow. 

a. Yellowifh-brown; Terra Lemnia.—Is of a 

fhining texture, falls to pieces in the water 

with a crackling noife; it is more indu¬ 

rated than the preceding, but has other- 

wife the fame qualities. 

III. Bole. 

Is a fine and denfe clay of various colours, 

containing a great quantity of iron, which makes 

it impolfible to know the natural and fpecifical 
qualities of the bole itfelf, by any eafy method 

hitherto in ufe. It is not eafily foftened in 

water, contrary to what the porcelain and the 

common clays are, (I. & V.); but either falls to 
pieces in form of fmall grains, or repels the wa¬ 

ter, and cannot be made duttile. In the fire it 

grows black, and is then attracted by the load- 

ftone. 

A. Loofe and friable boles, or thofe which fall to a 
powder in water. 

a. Flefh-coloured bole. 

1. Red. 

1. Fine; Bolus Armenus. 

2. Coarfe; Bolus communis officinalis» 
3. Hard; Terra rubrica. 

t. Green; Terre verte. 
1. Fine. 

2. Coarfe. 

d. Bluifh-grey, is duflile as long as it is in the 
rock, but even then repels the water; it con¬ 

tains 40 per cent, of iron ; which.metal being 

melted out of it in a clofe veffel, the iron cry- 

ftallifes on its furface. 
Vol. VII. I 

e. Grey. Argillaceous 

1. Cryftallifed in a fpherical polygonal f> Earths. 
gure. 

2. Of an undeterminate figure. 

At the time when the terra figillata, or 

fealed earths, were in general ufe, the drug- 
gifts endeavoured to have them of all co¬ 

lours, and for that reafon they took all forts 

of clays, and fealed them: not only the na¬ 
tural ones, but likevvife fuch as had been co¬ 

loured by art, or had been mixed with mag- 

nejia alba officinalis, or other things, were 

afterwards vended for true boles; and for 

this reafon the fpecies of boles is ftill thought 

to comprehend fo many varieties. Thus 

the Cologne clay is by the druggift3 ranked 

among the white fealed earths, and is called 

a white bole: and this fame clay is by the 

Swedifh potters called Englejk jord, or Eng- 

lifh earth; and by the tobacco-pipe makers 
pip-lera, or pipe-clay, &c.: which fhews how 

great a confufion there muft enfue, if the 

knowledge of thefe bodies was not founded 

upon a furer ground than the colour, figure, 

and names invented by common mechanics. 

Since the moft part of thefe terra Jigillata, 

or fealed earths, are found to contain iron, 

we may conclude that the bole muft be a 

martial clay; and, as fuch, it feems to be 

more fit for medical ufes than other clays, 

if any dead earth muft be ufed internally, 

when there is fuch an abundance of finer 
fubftances. 

B. Indurated bole. X43 
A. Of 110 vifible particles. 

This occurs very often in form of flate, or 

layers, in the earth; and then is made ufe of as 

an iron ore. However, it has ufually been 

confidered more in regard to its texture than 

to its conftituent parts; and has been called 

Jlate, in common with feveral other earths 

which are found to have the fame texture. 

a. Reddifh-brown; in moft collieries, between 
the Teams of coal. 

1. Grey; from Coalbrookdale in Shropfhire, 
and moft collieries of England. 

b. Of fcaly particles.—The hornblende of the 144 

Swedes. 

Is diftinguifhed from the martial glimmer, 

or mica, by the fcales being lefs fhining, thicker, 
and rectangular,. 

a. Black.—This, when rubbed fine, gives a 

green powder. 
1. Greenifh. 

Both thefe, particularly the black, are found 

every-where inSweden among the iron-ores,and 

in the Grunften. The hornblende grows hard 

in the fire, which is the reafon why it is ranked 
here among the clays, though in all its other 

qualities it much refembles the cockle or fhirl. 

IV. Tripoli. Terra Tripolitana. 
Is known by its quality of rubbing hard x » 

bodies, and making their furfaces to fhine; ^ 

the particles of the tripoli being fo fine as to 

leave even no fcratches on the furface. This 
28 S effedt 
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effect, which is called polijhing, may likewife 

be effc&.ed by other fine clays when they have 

been burnt a little. The tripoli grows fome- 

what harder in the fire, and is veryrefradory: 
it is with difficulty diffolved by borax, and ftill 

with greater difficulty by the microcofmic fait. 

It becomes white when it is heated: when 

crude, it imbibes water, but is not djffufible in 
it: it taftes like common chalk, and is rough 

or fandy between the teeth, although no fand 

can by any means be feparated from it. It has 
no quality common with any other kind of 

earth, by which it might be confidered as a 

variety of any other. That which is here de- 

feribed i6 of a yellow colour, and is fold by 

druggifts. Thi3 kind of tripoli has been lately 

difeovered in Scotland. But the rotten-flone, 

fo called, is another fort found in England, viz. 
in Derbylhire. It is in common ufe in Eng¬ 

land among workmen for all forts of finer 

grinding and polifhing, and is alfo fometimes 
ufed by lapidaries for cutting of Hones, &c. 

V. Common clay, or brick clay. Argilla commit- 

tits ; vulgaris plajlica. 
This kind may be diftinguilhed from the 

other clays, by the following qualities. 

1. In the fire it acquires a red colour, more or 

lefs deep. 
2. It melts pretty eafily into a greenifli glafs. 

3.. It contains a fmall quantity of iron and of the 

vitriolic acid, by which the preceding effeAs 

are produced. 

It is found, 

A. Diffufible in water, 
j. Pure. 

a. Red clay. 

b. Flelh-coloured, or pale-red. 

c. Grey. 

d. Blue. 
e. White, is found in the woody parts of 

Sodermanland, Dalarne, and of other 

provinces. It is often found in a flaty 

form, with fine fand between its ftrata. 

It is not eafy to be baked in the fire: 

when it it burnt* it is of a pale-red 

colour, and is more fufible than the 
preceding ones. 

f. Fermenting clay. Argilla intumefeens. 

This is very like the preceding, as 

to the external appearance and other 
qualities; but when they are both found 

in the fame place, which is not un¬ 

common in feveral of our mine coun¬ 

tries, they feem to be different in re¬ 

gard to the fermenting quality of this 

variety. This fermentation cannot be 

the effeA of the fand mixed with it, 

becaufe fand is found in them both: 

and befides, this kind ferments in the 

fame manner when it is mixed with 

gravel or ftones; and then it ferments 

later in the fpring than the other, fince 

by the ftones, perhaps, the froft is 

longer retained, in it. 

2. Mixed with lime. See Marle, n° 95. 

B. Indurated. 

1. Pure. 
a. Grey fiaty. 

b. Red flaty, from Kinnekulle, in the pro¬ 

vince of Weftergottland. 

2. Mixed with phlogifton, and a great deal 

of the vitriolic acid. See Alum Orett 
n° 173. 

3. Mixed with lime; (n° 98). 

Micaceous 
Earths. 

M7 

The Fifth Order. 

The Micaceous kinds. The glimmer, daze, or 14.8 
glift. 

Thefe are known by the following dharaAers. 

1. Their texture and compofition confift of thin 

flexible particles, divifible into plates or leaves, 
having a finning furface. 

2. Thefe leaves, or feales, expofed to the fire, 

lofe their flexibility, and become brittle, and 

then feparate into thinner leaves: but in a 

quick and ftrong fire, they curl or crumple, 

which is a mark of fufion ; though it is very 

difficult to reduce them into a pure glafs by 
themfelves, or without addition. 

3. They melt pretty eafily with borax, the mi¬ 

crocofmic fait, and the alkaline fait; and may, 

by means of the blow-pipe, be brought to a 

clear glafs with the two former falts. The 

martial mica is, however, more fufible than the 
unculoured'ones. 

There is not yet difeovered any loofe earth 
of this kind, but it is always found indurated, 

y^. Colourlefs or pure mica ; daze, glimmer, or glift. 149- 

I. Of large parallel plates; Mufcovy glafs. Is 

tranfparent as glafs; found in Siberia, and Elf- 

dalen in. the province of Wermeland in Swe¬ 

den. 2. Of fmall plates; from Silfverberget, 

at Runneby, in the province of Blekinge, in 

Sweden, 3. Of particles like chaff; chaffy 

miea. 4. of twifted plates; crumpled mica. 
B. Coloured and martial glimmer. 

1. Of large parallel plates; Martialis. j 
a. Brown femi-tranfparent. 

2. Of fine and minute lealesi 
a. Brown. 

b. Deep green. 

c. Light green 5 Talcum officinale. 

d. Black, found in granites. 
3. Twifted or crumpled glimmer. 

a. Light green, in the olaris. 
4. Chaffy glimmer. 

a. Black, is found in the ftone called bomberg, 

which occurs in moft of the Swedifli copper- 
mines. 

5. Cryftallifed glimmer; Mica drujica. 

1. Of concentrated and ereA feales. 

2. Of hexagonal horizontal plates. 

The Sixth Order. 

The fiuors, Fluores miner ales. Suec. Fluff-arter. 
Germ. Fluff-arten. 

Thefe are commonly called fluxing, vitrefeent, or 

glafs fPars> becaufe moft part of them have a fparry 

from 



Order VI. 
Earths, form and appearance: they are, however, often met 

Fluors. with in an indeterminate figure. 

” Thefe are only known in an indurated ftate; and di- 

ftinguifh themfelves from the other earths by the fol¬ 
lowing chara&ers. 

1. They are fcarce harder than a calcareous fpar, 

and confequently do not ftrike fire with fteel. 

2. They do not ferment with acids, neither be¬ 
fore nor after calcination, notwithftanding a 

phlogilion or an alkali had been added in the 
calcination. 

3. They do not melt by themfelves, but only 

fplit to pieces when expofed to a ftrong fire. 
But, 

4. In mixtures with all other earths, they are very 

fufible, and efpecially when they are blended 

with the calcareous earth, with which they 

melt to a corroding glafs, which diflolves the 

ftrongeft crucibles, unlefs fome quartz or apy- 
rus clay is added thereto. 

5. When heated flowly, and by degrees, they 

give a phofphorefceut light} but as loon as 

they are made red-hot, they lofe this quality. 

The coloured ones, and efpecially the green, 

give the ftrongelt light, but none of them any 

longer than whilft they are well warm. 

6. They melt and diffolve very eafily by the ad¬ 

dition of borax, and next to that by the mi- 

crccofmic fait, without ebullition. 

152 A. Indurated fluor. 

(i.) Solid, of an indeterminate figure. Is of a 

dull texture, femi-tranfparent, and full of cracks 
in the rtack. 

a. White. 

(2.) Sparry fluor has nearly the figure of fpar, 

though, on clofe obfervation, it is found not 

to be fo regular, nothing but the glofiy fur- 

face of this (tone giving it the refemblance of 
fpar. 

a. White, b. Blue. c. Violet, d. Deep 

green, <?. Pale gteen. f. Yellow, from 
Giflof in Skone. 

153 (3.) Cryftallifed fluor, when in Angle cryftals; 

but fluor drufe, when many cryftals are heaped 
together. 

1. Of an irregular figure. 

a. White, b. Blue. c. Red.. 

2. Of a cubical figure. 

a. Yellow, b. Violet. 

3. Of a polygonal fpherical figure. 

■ *. White, b. Blue. 

4. Of an o&oedral figure. 

a. Clear and colourlefs. 

The Seventh Order. 

154 The AJleJhis kind; AjbeJUrue. 

Thefe are only yet difcovered in an indurated ftate: 
their chara&ers are as follow, 

1. When pure they are very refra&ory in the fire. 

2. In large pieces they are flexible. 3. They have 

dull or uneven furfaces. 4. In the fire they become 

more brittle. 5. They do not ftrike fire with the fteel. 

6. They are not attacked by acids. 7. They are eafily 
brought into fufion by borax. 

J°S/ 
In this order are included both thofe varieties which Earths. 

by foffilogifts have been mentioned under the names Afieftus, 

amianti and ajbejli, and have often been confounded coluS' 

together. 

I. Afbeftus which is compounded of foft and thin iyj 
membranes; Amiantus Wallerii. 

A. Of parallel membranes; Coriutn, five caro mon- 
tana, mountain-leather. 

1. Pure. 

a. White. 

2. Martial. 

a. Yellowifh brown, from Storrginningen, 

at Danneraora, in the province of Upland. 

This melts pretty eafily in the fire to a 
black flag, or glafs. 

B. Of twitted foft membranes, mountain-cork. T./- 
1. Pure. 150 

a. White. 

2. Martial. 
a. Yellowifli brown. This has the fame 

quality in the fire as the martial mountain- 
leather. 

II. Of fine and flexible fibres; AJbeJlus, or earth-flax; 157 

AJbeJlus Wallerii. 

A. With parallel fibres; Byjfus. 

1. Pure and foft. 

a. Light green. 

b. White. 
2. A little martial, and move brittle. 

a. Greenifh; from Baftnas Grufva, at Ryd- 

darhyttan in Weftmanland in Sweden. 

There it forms the greateft part of the 

vein out of which the copper ore is dug; 

a great part of it is confequently melted 

together with the ore, and is then brought 

to a pure femi-tranfparent martial flag or 
glafs. 

B. Of broken and recombined fibres. 
1. Martial. 

a. Light green. 

The Eighth Order. 

Zeolites. 

This is defcribed in its indurated ftate, in the Tranf- 
aftions of the Academy of Sciences at Stockholm for 

the year 1756; and there methodifed as a ftone fui 

generis, in regard to the following qualities: 

1. It is a little harder than the fluors, and the 

calcareous kind: it receives however fcratches 

from the fteel, but does not ftrike fire with it. 

2. It melts eafily by itfelf in the fire, with a like 

ebullition as borax does, into a white frothy 

flag, which not without great difficulty can be 

brought to a folidity and tranfparency. 

3. It is eafier diffolved in the fire by the mineral 

alkali (fal fod,sc), than by the borax and micro- 

cofmic fait. 
4. It does not ferment with this laft fait, as the 

lime does; nor with the borax, as thofe of the 

gypfeous kind. 

5. It diffolves very flowly, and without any effer- 

vefcence, in acids, as in oil of vitriol and fpirit 

of nitre. If concentrated oil of vitriol is pour¬ 

ed on pounded zeolites, a heat arifes, and the 

28 S 2 powder 
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powder unites into a mafs (1). 

6. In the very moment of fufion it gives a phof- 

phorus or light. 
160 The zeolites is found in an indurated ftate. 

(1.) Solid, or of no vifible particles. 

A. Pure; Zeolites durus. 
a. White, from Iceland. 

B. Mixed with filver and iron. 
a. Blue ; La pus lazuli, from the Buckarian 

Calmucks. This, by experiments made with 

it, has difcovered the following properties : 

1. It retains for a long time its blue in a 
calcining heat, but is at lad changed into 

a brown colour. 
2. It melts eafily in the fire to a white frothy 

flag ; which, when expofed to the flame 

of a blow-pipe, is greatly puffed up, but 
in a covered veffel, and with a ftronger 

heat, becomes clear and folid, with blue 

clouds in it. 
3. It does not ferment with acids: but, 

4. Boiled in oil of vitriol, it diffolves flowly, 

and lofes its blue colour. 
When a fixed alkali is added to this fo- 

lution, a white earth is precipitated, which 

being fcorified with borax, yields a filver 

regulus, that varies in bignefs according 

to the various famples of the (lone. 
j. By fcorification with lead, there has been 

extra&ed two ounces of filver out of 100 

pounds weight of the done. 
6. The prefence of filver is not difcovered 

with the fame certainty by the fpirit of 

nitre as by oil of vitriol. 
7. When the fpirit of fal ammoniac is add¬ 

ed to any folution, made, either of crude 

or of a perfedlly calcined lapis lazuli, 

there is no blue colour produced ; which 

proves that this colour is not owing to 

copper, as fome have pretended: and this 

is farther confirmed by the fixity of the 
blue colour in the fire (1, 2.), and by the 

colour of the flag or glafs (2). 

5. It is a little harder than the other kinds 
of zeolites; but does not, however, in hard- 

nefs approach to the quartz, or to other 
ftones of the filiceous kind in general; be- 

caufe the purelt and fineft blue lapis la¬ 
zuli may be rubbed with the fteel to a 

white powder, although it takes a polifh 

like marble. 

9. The lapis lazuli, when perfe&ly calcined, 

is a little attracted by the loadltone; and 
fcorified with lead, the flag becomes of a 
greenifh colour, not fuch a colour as cop¬ 

per gives, but fuch as is always produ¬ 

ced by iron mixed with a calcareous fub- 

flance. 

r6i ('2.) Sparry zeolites. 
This refembles a calcareous fpar; though it is 

of a more irregular figure, and is more brittle. 

a. Light red, or orange-coloured; from Nya 

Clafs I. 
Krongrufvan, one of the gold-mines at Adel. -Earths. 
fors, in the province of Smoland. Magnejia. 

(3.) Cryftallifed zeolites is more common than the jfo 

two preceding kinds ; and is found, 

A. In groups of cryftals in form of balls, and with 

concentrical points. 

a. Yellow. 

b. White. 

B. Prifmatical and truncated cryftals. 

a. White. 
C. Capillary cryftals are partly united in groups, 

and partly feparate. In this latter accretion 

they refemble the capillary or feather filver 

ore; and is perhaps fometimes calledfios ferri, 

at places where the nature of that kind of ftone 

is not yet fully known. 
Thefe cryftals are found, 

a. White. 

The Nikth Order. 

The Manganefe kind ; Magnefia. 

The (tones belonging to this order are in Swedifh 

called brunjlen, in Latin fyderea, or magnejix nigra; in 

order to diftinguifh them from the magnefia alba offici¬ 

nalis, and in French mangonefe, &c. They are by 

fome lithographifts entirely omitted, and by others 

ranked among the iron ores. 
1. The manganefes confift of a fubftance which 

gives a colour both to flags and* to the folutions 

of falts, or, which is the fame thing, both to dry 

and to liquid menftrua, viz. 

a. Borax, which has diflblved manganefe in the 
fire, becomes tranfparent, of a reddifh thrown 

or jacinth colour, b. The microcofmic fait 

becomes tranfparent with it, of a crimfon co¬ 

lour, and moulders in the air. c. With the 

fixed alkali, in compofitions of glafs, it be¬ 

comes violet; but if a great quantity of man¬ 

ganefe is added, the glafs is in thick lumps, 

and.looks black, d. Scorified with lead, the 

glafs gets a reddifh brown colour, e. The lixi¬ 

vium of a deflagrated manganefe is of a deep 
red colour. 

2. It deflagrates with nitre, which is a proof that 

it contains fome phlogifton. 

3. When reckoned to be light, it weighs as much 

as an iron ore of the fame texture. 
4. Being melted together*with glafs-compofitions, 

it ferments during the folution : but it ferments 

in a (bill greater degree when it is melted with 

the microcofmic fait. 

5. It does not excite any effervefcence with the fpi¬ 

rit of nitre: aqua regia, however, extra&s the 
colour out of the black, and diffolves likewife a 

great deal of it, which, by means of an alkali, is 
precipitated to a white powder. 

6. Such colours as are communicated to glaffes by* 
manganefe, are eafily deftroyed by the calx of arfe- 

nic ortin: they alfo vanifh of themfelvesin the fire. 

7. It is commonly of a loofe texture, fo as to colour 

the fingers like foot, although it is of a metallic 

appearance when broke. 

Manganefe 

5° 83 
Earths. 

Zeolites. 

(1) Other varieties of the zeolites have been difcovered, particularly at Adelfors’s gold-mines in Smoland in Swe¬ 
den; of which fome forts do not melt by. themfelves in the fire, but difiblve readily in the acid of nitre, and are turn* 
ed by it into a firm jelly. 



Order IX. MINER 
Manganefe Manganefe is found, 
Earths. Loofe and friable, 

“ ' a. Black, feems to be decayed particles of the 

indurated kind. 

165 B. Indurated. 
1. Pure, in form of balls, whofe texture confifts 

of concentric fibres. 

a. White, Magnefta alba Jlritte fsc dicta, is 

very fcarce. Mr Cronftedt faw a fpecimen 

of this kind in a collection from an unknown 

place in Norway ; and by examining a piece 
of it, he found that it differed from the com¬ 

mon manganefe, by giving tp the borax a 

deep red colour in the fire: this fort acquires 

a redu,ifli brown colour when it is calcined. 

1. Red manganefe is faid to be found in Pied¬ 

mont. This Mr Cronftedt has never feen; 

but has been told that this variety is free 

from iron, and gives to glafs rather a red 

than a violet colour. 

166 2. Mixed with a fmall quantity of iron. 

a. Black manganefe, with a metallic brightnefs. 

This is the moil common kind, and is em¬ 

ployed at the glafs-houfes and by the potters. 
It is found, 

1. Solid, of a flaggy texture} Magnejia tex- 

tura vitrea. 

2. Steel-grained. 

3. Radiated. 

4. Cryftallifed. 

a. In form of coherent hemifpheres. 

167 3* Blended with a fmall quantity of iron and tin } 
Spuma hop's, or Wolfram. 

Wolfram is a name which is alfo fometimes 

given to mock lead, and fometimes to cockle 

or fhir), as alfo to other minerals ; however, 

it is chiefly given to this fpecies of manganefe, 

wheu it occurs in the tin mines. 
1. With coarfe fibres. 

a. Of an iron colour. This gives to the 

glafs compofitions, and alfo to borax 

and the microcofmic fait, an opaque 

whitifh yellow colour, which at laft va- 

nilhes. 

SECOND CLASS. 

168 The salts. By this name thofe mineral bodies are 
called which can be diffolved in water, 4nd give'it a 

tafte } and which have the power, at leaft when they 

are mixed with one another, to form new bodies of a 

folid and angular fhape, when the water in which they 

are diffolved is diminifhed to a lefs quantity than is re¬ 

quired to keep them in folution; which, quality is call¬ 

ed cryfLallJation. 
No other falts ought to be confidered and ranked 

in a mineral fyttem but thofe which are found na¬ 

tural.in the earth ; and for this reafon a great number 

of falts will be in vain looked for here, viz. all fnch 

as are either natural or prepared by art in the other 

two kingdoms of nature, and from fubftances belong¬ 

ing to them. Amongft thefe is nitre itfelf and its 

acid, and the vegetable acid, fince thefe are never had 

from true mineral bodies; nor is it demonftrated that 

they have their origin from the true mineral vitriolic 

and muriatic acids. There have,, indeed, been many 
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attempts made to reduce moft of them to a vitriolic dctd 
acid, which by many is called the univerfal acid : but Salts.^ 

experiments will not agree with it; at leaft nobody has 

yet been able, by uniting a phlogilton with any other 

acid than the true vitriolic, to produce a fubflance in 

every particular refembling the true brimftone, or ful- 

phur. 

In regard to the known principal circumftances or 

qualities of the mineral falts, they are divided into 

1. Acid falts, or mineral acids. 

2. Alkaline falts, or mineral alkalis. 

The First Order. 

Acid falts; the characters of which are, that they 169 

1. Have a four tafte. 

2. Are corrofive ; that is to fay, have a power 
of diffolving a great number of bodies. 

3. They have a ftrong attraction to the4 alkaline 

falts and earths, whence they always unite with 

them with an effervefcence, and fometimes with 

a ftrong heat : by this mixture bodies are pro¬ 

duced, which are employed in common life un¬ 

der the names of. vitriols, neutral falts, gyp- 

fum, &c. 

4. They change moft of theexpreffed blue juices 

of vegetables into red. 

5. They feparate the alkali from the fat, when 

they have been united in foap ; which effeCt is 

called curdling or coagidation. 

6. They are volatile and fubtile, fo as never to 

be obfervable by the naked eye, unlefs they are 

mixed with heterogeneous bodies; and there¬ 

fore the figure of the pure mineral acids can¬ 

not be defined but by guefs. 

A. The vitriolic acid; Acidum vitriol's, aluminis, et 170. 

fulphuris. 
I. The pure vitriolic acid is, in abftradt, confi¬ 

dered as poffible to occur in nature : its quali¬ 

ties, when mixed with water, in which it is 
caught by diftiilation, are as follows: 

1. When mixed with the leaft poffible quanti¬ 

ty of water, it is of an un&uous appearance, 

and is for that reafon improperly called oil 

of vitriol. 

2. It has in that ftate a confiderable heavinefs, 

viz. in companion to water, as 1700 to 1000. 

3. It diffolves filver, tin, the regulus of anti¬ 

mony, and quickfilver ; but, 

4. When mixed with more water, it diffolves 

zinc, iron, and copper. 

5. It diffolves likewife the calcareous earth, and 

precipitates with it in form of a gypfum, of 

which a part (hoots into gypfeous drufen, 

felenites et cryftalli gypfei. 
6. It unites with the earth of quartz, when it 

has been previoufly diffolved in the liquor f- 

licum; arid with a pure argillaceous earth, 

diffolving it without any fermentation : with 

both thefe earths it makes alum. 
7. It has a ftronger attraction to the inflam¬ 

mable fubftance than to the alkaline fait, 

and forms with it a body which properly 

may be called the mineralfulphur. 

8. When it is perfectly united with phlogiftic- 

fubftances belonging to the vegetable king¬ 

dom,. 



5°9° 
Acid dom, and the water has been completely fe- 

Salts- parated, this mixture catches flame in the 

open air, and is confutned; as may be feen 

by the powder called pyraphorus. 

9. It attracts water ftrougly, and the aqueous 
vapours out of the air; and if a great quan¬ 

tity of water is added to it at once, a ftrong 

heat arifes. 
10. It unites readily and eafily with the alka¬ 

lis, whereby, according to their nature, dif¬ 

ferent compounds aje produced, which have 

obtained the names of tartarus vitriolatur, 

fal mirabile, and fal ammomacum fixutn. 

J 71 II. The vitriolic acid mixed or faturated. 

A. With metals; Vitriola, vitriols. 
a. Simple vitriols. 

1. Martial vitriol; green vitriol, or cop¬ 

peras. 
This is the common green vitriol, 

which naturally is found diflolved in 

water, and is produced in abundance 

by decayed or calcined marcafites. 

2. Copper vitriol; blue vitriol. This is of 

a deep blue colour, and is found in all 

ziment waters, as they are called; for 
inftance, at Neufohl in Hungary, in 

St Johan’s mine at Fahlune in the pro¬ 

vince of Dalarne, at Nya Kopparber- 

get in Weftmanland, and the copper- 

mines at Wicklow in Ireland, &c. It 
is, however, feldom perfedlly free from 

an admixture of iron and zinc. 

3. Zinc vitriol, is white and clear as alum, 
and is found at the Ramellberg in the 

Hartz, as alfo in the rubbilh at Stoll- 

grufvan in Weftmanland in Sweden, 

where the mock lead has decayed either 

fpontaneonfly,orafter having been burnt. 

172 i. Compound vitriols. 

1. Vitriol of iron and copper, is of a 

bluiih green colour. 

2. Vitriol of iron, zinc, and copper. This 

verges more to the blue than to the 

green colour. It is made at Fahlune in 

Dalarne, from the water which is.pump- 

ed out of the copper mines: in this 

water large cryftals of vitriol are often 

ready formed. If this vitriol is dipped 
in water, and afterwards rubbed on 

clean iron, the copper does not -precipi¬ 

tate from it. 

3. Yitriol of zinc and iron. This'is the 

green vitriol from Gollar in the Hartz. 
4. Vitriol of zinc and copper. This is 

the blue vitriol from Goilar. 

5. Vitriol of nickel and iron, is of a deep 

green colour, and is contained in the 

ochre or decayed parts of the nickell, 

at the cobalt mines at Los, in the pro¬ 

vince of Helfingland. 
Mod part of the vitriols owe the r for¬ 

mation to art : becaufe when fuch ores as 

contain fulphur are dug out of the mines 

by means of fire, the phlogifton of the ful- 

pliur is by the heat expelled, leaving the 
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acid behind; which, being let loofe or freed, Acid 

is thereby enabled to attradl and unite with SAI/rs- 

watery vapours, difiulving at the fame time 

the metals; and it is thus the vitriols are 

formed. Every fort of ore does not com¬ 

monly decay or weather in a natural man¬ 

ner, without being promoted by art; and 

this decaying or weathering is moftly per¬ 

formed in the open air: for which reafon-no 

very great quantity of vitriol can be expec¬ 

ted in that way ; for when any ore thus 

weathers or decays, the diflolved particles 

are by degrees carried off by the rain, and 
are at Salt found in a diflolved (late in cer¬ 

tain fprings or mineral waters. All fuch 

ores may therefore be called true vitriol ores, 
as contain iron, copper, zinc, and nickel 

mineralifed with fulphur. The acid in the 

vitriols, however, is not dulcified by ths me¬ 

tals, as it is by the alkali in the true neutral 

falts. 

B. The acid of vitriol mixed or faturated with jyj 

earths. 

1. With a calcareous earth. Gyfptim. 

2. With an argillaceous earth. The alum 
kind. 

a. With a fmall quantity of clay. Native 

or plumofealum. 

Is found on decayed alum ores in 

very fmall quantities. 

The gypla and afbefli, but more 

efpecially the latter, have been ufed 

through ignorance in moll countries 

for plumofe native alum, on account of 
the limilarity of ftru&ure. 

b. With a greater quantity of pure clay. 
White alum ore. 

1, Indurated pale red alum ore. Is 

employed at Lumini, not far from 

Civita Vecchia in Italy, to make the 

pale red alum called roche-alum. This 

is, of all alum ores, the moll free 

from iron ; and the reddilh earth 

which can be precipitated from it 

does not fhow the lead marks of any 

metallic fubftance. 
C. With a very large quantity of martial 

clay, which likewife containsaninflam¬ 

mable fubftance. Common alum ore. 

Is commonly indurated and flaty, and 

is t herefore generally called alum flats. 
It is found, 

1. Of parallel plates, with a dull fur- 
face ; from Andrarum in the province 

of Skone, Hunneberg*and Billingen 
in the province of Weftergottland, 

Rodoen in the province of Jemtland, 

and the ifland of ©eland, &c. 

2. Undulated and wedge-like, with a 
fliining furface. This at firft fight 

refembles pit-coal : it is found in 

great abundance in the parilh ofNas 
in Jemtland. 

C. Vitriolic acid united with phlogifton. The 
fulphur kind. • *?+ 
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Bi Vitriolic acid faturated with alkaline fait. 

a. With the alkali of the common fait or 
fea-falt. 

This is a neutral fait, prepared by na¬ 

ture as well as by art, containing more or 

lefs of iron, or of a calcareous earth, from 

which arifes alfo fome difference in its ef¬ 

fects when internally ufed. It (boots 

eafily into prifmatical cryftals, which be¬ 

come larger in proportion to the quantity 

of water evaporated before the cryftallifa- 

tion. When laid on a piece of burning 

charcoal^ or elfe burnt with a phlogifton, 

the vitriolic acid difcovers itfelf by the 

fmell like to the bepar fulpburis. 

It is found in a diffolved ilate in fprings 

and wells, and in a dry form on walls, in 

fuch places where aphronitrum has efflo- 

refced through them, and the vitriolic acid 

has happened to be prefent; for inflance, 

where msrcafites are roafted in the open 

air. This fait is often confounded with 

the aphronitrum, or a pure mineral alkali; 

and a learned difpute once arofe, which 

©fithefe falts ought with the greateft pro¬ 

priety to be called natron, Baurach vete- 

rum, faimirabile, or Epfom fait; whereas 

it might eafily have been decided by che¬ 

mical experiments, if their qualities had 

been regarded in preference to their fi¬ 

gures or their native places. 

This may be called EngliJl) or Epfom 

fait, when it. has naturally as equal a co¬ 
pious portion of the calcareous earth as of 

the artificial one; but in regard to its ef¬ 

fects* for; which it has been molt valued by 

Glauber, Mr Cronftedt has ranked all the 

lefsconfiderablevarietiesof this neutral fait, 

when natural, under the x\zmeo{fahnirabile. 

'. Acid of common or fea-falt. This acid, confider- 

ed in that ftate in which it can be had, viz. in mix¬ 

ture with water,has the following qualities: 

1. It does not alter the fluidity of water, nor con- 

fiderably augment its heaviness, as. the vitriolic 
acid does. 

2. It is fomewhat lefs corrofive and four than the 
faid vitriolic acid. 

3. It flrongly attra&9 the alkaline falts ; but, 

however, is forced to quit them to the vitriolic 

acid, when that is added. 

4. It diflolves the calcareous earth, and makes with 

it a fubftance called fal ammomacumfixum. 

5. When expofed to the fire, combined with a 

phlogifton, itburnswith avellowifh green flame. 

6. When highly concentrated and pure, as when 

it is diftilled from common fait mixed with pipe¬ 

clay, it diflolves tin and lead: but lefs pure,it 

diffolve3 copper, iron, zinc, and the regulus of 
antimony: the copper is,however, more eafily 

diffolved when it is in form of a calx, as the 

calces of quickfilver and cobalt likewife are. 

7. It unites with filver diffolved in aquafortis, 

and with lead diffolved in aqua-regia, falling 

with them to the bottom in form of a white 

fpongy mafs. This precipitation, expofed to 

the fire, ftill retains the acid, and melts with 

it into a glaffy fubftance, which does not dif-_ 
folve in water. 

8. It is apt to attraCt the humidity of the air, and 

to promote the decaying of tliofe dry. fubftan- 
ces with which it has been united. 

9. Mixed with the fpirit of nitre, it makes the 

folution- called aqua*regia, which is the true 
liquid menftruum for gold. 

This acid feems alfo, on certain occafions, 
to have got loofe from thofe fubftances with 

which it had been originally united in the 

earth : the fal ammoniacum naturale at Solfa- 

tara in Italy, and the horn filver ore, appear 

to be proofs of this, as they feem to be the pro¬ 
ducts of time. 

I. Mixed or fatiated acid of fea-falt. 
A. With earths. 

I. With a calcareous earth; fal ammomacumfixum. 

This fomewhat decays, or attracts the humi¬ 

dity of the air: it is found in abundance 

in the fea-water. Ses the calcareous kind, 
(9i,&c.) 

B. With alkaline falts. 

(1.) With the fixed mineral alkali, or fea alkali; 
common fait, or fea-falt. 

This flioots into cubical cryftals during the 

evaporation ; it crackles in the fire, and at¬ 
tracts the humidity of the air. 
«. Rock fait, foffil fait. 

Occurs in form of foil’d ftrata- in the earth. 
1. With fcaly and irregular particles. 

a. Grey, and 

b. White. Thefe are the moft common,, 

but the following are fcarcer: 
c. Red, 

d. Blue, and 

c. Yellow, from Cracow in Poland, Eng¬ 

land, Salzberg, and Tirol. 

2. Cryftallifed rock-fait. 

a. Tranfparcnt, from Cracow in Poland, 
Sec. 

P. Sea-falt. 

Is produced from fea-water, or from the 
water of fait lakes, by evaporation in the 
fun, or by boiling. 

The feas contain this fait, though more 

or lefs in different parts. In Siberia and 

Tartary, there are lakes that contain great 
quantities of fait. 

y. Spring-fait. 

(2.) Saturated with a volatile-alkali. Native fal. 
ammoniac. 

This is of a yellowifh colour, and is fub- 

limed from the flaming vents or crevices at the 
Solfatara near Naples. 

c. United with phlogifton; amber, fuccinum. I 

D. United with metals. 

I. With filver; Minera argenticornea, horn filver 

ore. The hornertz of the Germans. 

The Second Order. 

Alkaline mineral falts. 

Thefe are known by their aCtion on the above- 

mentioned acids when they are joined together, 

whereby 

5°91 
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whereby a fermentation arlfes, and a precipita¬ 

tion enfues of fuch bodies as either of them had 

before kept in diflblntion, uniting at the fame 

time together; by which new compofitions are 

made, that are called neutralfalts, ox fall a neu.tra. 
Thefe alkaline falts are, 

I. Fixed in the fire. 

A. Alkali of the fea, or of common fait. 

(t.) Pure. 
This has nearly the fame qualities with 

the lixivious fait which is prepared from 

the afhes of burnt vegetables ; it is the fame 

with the falfodee, or kelp, becaufe the kelp 

is nothing elfe than the allies remaining after 

the burning of certainherbs that abound with 

common fait ; but which common fait, du¬ 

ring the burning of thofe vegetables, has 

quitted its acid. 
This, 

1. Ferments with acids, and unites with 

them. 
2. Turns the fyrup of violets to a green 

colour. 

3. Precipitates fublimate mercury in an 

orange-coloured powder. 

4. Unites with fat fubftances to make foap. 

5. Diffolves the filiceous earth in the fire, 
and makes glafs with it, &c. It diftin- 

guilhes itfelf from the fait of the pot-alhes, 

by the following properties: that, 

6. It Ihoots eafily into prifmatical cryftaU; 

which 

7. Fall to powder in the air, in confequence 
of their eafily lofing their humidity. 

8. Mixed with the vitriolic acid, it makes 
th t fal mirabile. 

9. It melts eafier; and perhaps it is alfo more 

conveniently applied in the preparation 
of feveral medicines. 

10. It is fomewhat volatile in the fire. 

(2.) Mixed with a fmall quantity of the cal¬ 
careous earth. 

This is fo ftrongly united with the calca¬ 

reous earth, that the latter enters with it in¬ 
to the very cryftals of the fait: though, by 

repeated folutions, the earth is by degrees 
feparated from it, and falls to the bottom 

after every folution. Tt grows in form of 

white froft on walls, and under vaults, and 

in places where it cannot be walhed away 

by the rain. When it contains any confi- 

derable quantity of the calcareous earth, its 

cryftals become rhomboidal, .a figure which 

the calcareous earth often affumes in ihoot- 
ing into cryftals; but when it is purer, the 

cryftals ihoot into a prifmatical figure. This 
is a circumftance which neceflarily muft con- 

fufe thofe who know the falts only by their 

figure, and thews at the fame time how 

little certainty fuch external marks afford in 

a true diftiniftion of things. This fait is 

therefore very often confounded with the 

fal mirabile. 

(3.) Saturated with mineral acids. Neutral 
falls. 

LOGY. Claft II. 
a. With the acid of fea-falt 5 -common fait, Alkaline 

fea-falt. SALTj- 

b. With the vitriolic acid; fal mirabile. 

B. Borax. j3- 
Many experiments have been made with this 

fait, in order to difcover its origin and confti- 

tuent parts, the moft remarkable of which are 
mentioned underthearticleCnEMisTRY n° 170, 

and its following qualities are to be obferved. 

1. It fwells and froths in the fire, as long as 

any humidity remains in it; but melts after- < 

wards very eafily to a tranfparent glafs, 
which, as it has no attradlion to the phlo- 

gifton, keeps itfelf in the form of a pearl on 

the charcoal when melted with the blow- 

pipe. 

2. It changes the fyrup of violets into green; 

and precipitates the folution of alum, and 

that of metals made with acids. 

3. It unites with mineral acids to a neutral fait, 
which ihoots into very fine and fubtile hair¬ 

like cryftals, and is called fal fedativum. In 

a certain compofition it is volatile; and 

mixed with litmus, or fuccus heliotropii, and 

the fyrup of violets, it difcovers marks both 

of an alkali and an acid. 

4. When it has been united with the vitriolic 

acid and a phlogifton, no bepar fulphuris is 
produced. 

5. After being refined, it fhoots into irregular 

figures; but the cryftals, which form them- 

felves after the firft operation, and are called 

tincal, confiit of o&agonal prifms, fiat at 

the extremities, and with their angles cut 
off or truncated. 

II. Volatile. This perfe&ly refembles that fait 186 
which is extracted from animals and vegetables, 

under the name of alkali volatile, or fal urinofum, 

and is commonly confidered as not belonging to 

the mineral kingdom ; but fince it is discovered 

not only in moft part of the clays, but likewife in 

the fublimations at Solfatara near Naples, it can¬ 

not pofiibly be quite excluded from the mineral 
kingdom. 

Its principal qualities are, That, 

a. In the fire it rifes in a dry form, and volatilifes 

in the air in form of corrofive vapours, which 
are offeufive to the eyes and nofe. 

b. It precipitates the folution of the mercurial 

fublimate into a white powder. 

c. It alfo precipitates gold out of aqua regia, and 

detonates wuth it. 
d. It has a reaftion in regard to the acids, tho’ 

not fo ftrongly as other alkalies. 

e. It tinges the folution of copper blue, and dif- 

folves this metal afreih, if a great quantity is 

added. 

f. It deflagrates with nitre, which proves that it 
contains a phlogifton. 

It is never found pure; but, 

A. Mixed, 187 

1. With falts. 

a. With the acid of common fait. Native 
fal ammoniac. 

2. With earths. 

*. Clay. 
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a. Clay. The greateft part of the clays con¬ 

tain a volatile alkali, which difcovers it- 

felf in the diftillation of the fpirit of fea- 

falt, &c. 

THIRD CLASS. 

Mineral Inflammable Substance's. 

To this clafs belong all thofe fubterraneous bodies 

• that are dfffoluble in oils, but not in water, which they 

repel; catch flame in the fires and are ele&ric3l. 
It is difficult to determine what conftitutes the dif¬ 

ference between the purer forts of this clafs, fince they 
all mull he tried by fire, in which they all yield the 

fame product; but thofe which in the fire (hew their 

differences by containing different fubftances, are here 

confidered as being mixed with heterogeneous bodies: 

that fmall quantity of earthy fubftance, which all phlo- 

gifta leave behind in the fire, is, however, not attend¬ 

ed to. 
189 I. Ambergrife, is commonly reckoned to belong to 

the mineral kingdom, although it is faid to have 
doubtful marks of its origin. ' 

a. It has an agreeable fmell, chiefly when burnt. 

b. It is confumed in an open fire. 

c. It foftens in a gentle.degree of heat, fo as to 
^ flick to the teeth like pitch. 

d. It is of a black or grey colour, and of a dull 

and fine-grained texture. The grey is reckon¬ 
ed the beft, and is fold very dear. 

190 II. Amber. Ambra flava; fiiccinum; elcftrum. 

There are often found fiih, infers, and vegetables 

included in it, which teftify its once having been 

liquid. It is more tranfparent than moft part of 

the other bitumens, and is doubtlefs that fub¬ 

ftance which firft gave rife to eleftrical experi¬ 

ments. 

Its varieties are reckoned from the colour and 
tranfparency: it is found, 

A. Opake. 

a. Brown, b. White, c. Blackiffi. 
B. Tranfparent. 

a. Colourlefs. 

b. Yellow. The greateft quantity of Euro¬ 

pean amber is found in Pruffia; but it is, 

befides, collefted on the fea-coaft of the pro¬ 

vince of Skone, and at Biorko, in the Lake 

Malaren, in the province of Upland; as alfo 

in France and in Siberia. It is chiefly em¬ 

ployed in medicines, and for making var- 
n idles. 

icjj III. Rock-oil; Petroleum. It is an inflammable 

mineral, of a light-brown colour, which cannot 

be decompounded, but is often rendered impure 

by heterogeneous admixtures. In length of time, 

it hardens in the open air, like a vegetable refin ; 
and then becomes of a black colour, whether it 

is pure, or mixed with other bodies. It is like- 

wife found in the earth. 

A. Liquid. 

I. Naphtha. This is faid to be of a very fra¬ 

grant fmell, tranfparent, extremely inflam¬ 

mable, and attrafls gold. It is gathered 

from the furface of the water in fome wells 

in Perfia, 
V«L. VII. I 

2. Rock-oil; Petroleum, properly fo called. Inflam 

This fmells like the oil of amber, though 

more agreeable, and is likewife very ready Sulphur’ 
to take fire. It is collected in the'fame man-._— 

nerasthe naphtha, from fome wells in Italy, 192 

and in a deferted mine at Ofmundfberget in 

the province of Dalarne in Sweden: at th:3 

laft-mentioned place it is found in fmall hol¬ 

lows in the limeftone, as refin is in the wood 
of the pines. 

B. Thick and pitchy rock-oil, or Barbadoes tar; 193 

Petroleum tenay, maltha. Refembles foft pitch. 

C. Hardened rock-oil; Petrolewn induraturn. , 
Foffil pitch; Pix montana. 

1. Pure; Afphaltum. This leaves no afh or 

earthy fubftance when it is is burnt. From 

this or the preceding fubftance, it is probable 

the afphaltum was prepared that the Egyp¬ 

tians ufed in embalming their dead bodies, 

and which is now called mumtnia. 

2. Impure; Pix montana impura. This con¬ 

tains a great quantity of earthy matter, 

which is left in the retort after diftillation, 

or upon the piece of charcoal if burnt in an 

open fire; it coheres like a flag, and is of 

the colour of black lead: but in a calcining 

heat this earth quickly volatilifes ; fo that 

the nature of it is not yet known. The fub¬ 

ftance which rifes, and then falls into the re¬ 

ceiver during the diftillation of this foffil 

pitch, is entirely the fame as the common 
natural liquid rock-oil. 

IV. Mineral phlogifton, or bitumen, united with 195 

the vitriolic acid. Sulphur, or brimftone. This 

is very common in the earth, and" difcovers itfelf 
in mauy and various forms. It is found, 

A. Native fulphur. In this the two conftituent 

parts are mixed in due proportion in regard to 

each other, according to the rules of that at¬ 

trition which is between them; it is eafily 
known, 

1. By its inflammability, and by its flame. 
2. By its fmell when burnt; and, 

3. By its producing a liver of fulphur, when 

mixed with a fixed alkali, like that made 
from artificial fulphur. 

It is found, 

a. Pellucid, of a deep yellow colour. 

b, Opake, white, and greyilh. It is often 

found on limeftone, which the vitriolic 

acid has left untouched, having a ftronger 

attration to the phlogifton, and therefore 
wholly uniting with that. 

B. Sulphur that has diffolved or is feturated with _ r 
metals. _ # 1 *9C 

1. With iron. Pyrites, or copperas• ftone ; Py¬ 

rites. This is the fubftance from which moft 

fulphur is prepared, and is therefore ranked 

here with all its varieties. It is hard, and 
of a metallic (hining colour. 

A. Pale yellow pyrites; Pyrites fubflavus. 

Marcafite. This is very common, and 

contains a proportionable quantity of ful- 

phur with refpeft to the iron; when once 

thoroughly inflamed, it burns by itfelf. 

2? T a. Of 

Clafs III. 
Inflam¬ 
mables. 
Ambergrife, 

Amber. 
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mineralogy. 
a. Of-a compa& texture; Polita piedra 

delynca, Hifpanorum. 

b. Steel-grained. 

c. Coarfe-grained. 

d. Cryftallifed. It fhoots moftly Into cu¬ 
bical and oiloedral figures, tho’ it alfo 

cry ftaUiles into innumerable other forms. 

Br Liver-coloured marcafite. Its colour can¬ 

not be dtfcribed, being betwixt that of 

the preceding marcafite, and the azure 

copper ore. The iron prevails in this 

kind ; it is therefore lefs fit to have ful- 

phur extracted from it, and alfo for the 

fmelting of copper ores. It is found, 

a. Of a compact texture. 
b. Steel-grained. 

c. Coarfe-grained. 

2r. Iron and tin. Black-lead, orwadd; Molyb- 

dtena. If by fuch a mixture as this the iron 
and tin be not rendered too volatile, it mull 

be fuppofed that the great lofs the black 

lead fullains in the calcining heat is occa- 
fioned from the fulphur, and that the fulphur 

confequently makes out the greateft part of 

the black lead. It is found, 

a. Lamellar and Ihining, of the fame colour 

as the potters lead ore. 

b. Of a fteel-grained and dull texture. It is 

naturally black, but when rubbed it gives 

a dark lead colour. VI. 

f. Of a fine fcaly and coarfe-grained texture 5 
coarfe black lead. It has at the fame 

time a fcaly and a granulated appearance. 
From Gran in the province of Upland, 

and from Tavallehuflan in Finland. Pro- 

feffor Pott has examined the black lead in 

covered veffeta, and Mr Quill in an open 

fire; from which difference in the method 

©f treating it, different notions have arifen: 

becaufe the black lead is nearly unalter¬ 

able when expofed to the fire in covered vef- 

fels, or when immediately put into a ftrong 

charcoal fire,-but it is almoft wholly vola¬ 

tile in a calcining heat. This is the cafe 

with feveral others of the mineral phlogi- 

ftons; and from this we may in general 

learn, how neceffary it is to examine the 

mineral bodies by many and different me¬ 

thods, and to endeavour to multiply the 

experiments more than what has been hi¬ 

therto done. 

3. Sulphur with iron and copper; yellow or 
marcafitical copper ore. 

4. Sulphur with iron and lead; potters lead- 

ore. 
5. Sulphur with iron and zinc; mock lead, 

blackjack, or blende. 

6. Sulphur with iron and arfenic; arfenical py¬ 

rites. 
7. Sulphur with iron and cobalt. 

8. Sulphur with iron and bifmutb. 

9. Sulphur with iron and nickel. 

10. Sulphur with iron and gold; pyritical gold 

ore. 

11. Sulphur with filver; glafa filver ore. 

Clafs III. 
& 12. Sulphur jvith copper; grey or vitreous Inflam- 

cupper ore. 
13. Sulphur with lead; potters lead ore. ._ 

14. Sulphur with bifmuth. 

15. Sulphur with quickfilver; cinnabar. 

16. Sulphur with arfefiic, orpiment, realgar. 

V. Mineral phlogifton united with earths. 200 

A. With a calcareous earth. 

1. With pure calcareous earth; the fetid or 

fwine (par. 
2. With the calcareous earth and vitriolic acid; 

the leberjlein or liverjlone of the Swedes. 

B. With an argillaceous earth. 

1. With a fmall quantity of argillaceous earth 

and vitriolic acid: Coal; Lithantrax. It is 
of a black colour, and of a filming texture; 

it burns,and is moftly confumed, in the fire; 

but leaves, however, a fmall quantity of allies. 

a. Solid coal. b. Slatty coal. 

2. With a greater quantity of argillaceous 

earth and vitriolic acid; the kolrn of the 

Swedes. This is of the fame appearance 

with the former, though of a more dull tex¬ 

ture ; it burns with a flame, and yet is not 

confumed, but leaves behin’d a flag of the 

fame bulk or volume as the coal was. 

3. With abundance of argillaceous earth ; {tone 

coal. It burns with a flame by itfelf, other- 

wife it looks like other flates. 

Mineral phlogifton mixed with metallic earths. 201 

This is not found in any great quantity: in 

regard to its external appearance, it refembles 

pit-coal; and the fat fubftance contained in it, 

at times, partly burns to coal, and partly vola- 
tilifes in a calcining heat. 

The only known varieties of this kind are, 

A. Minera cupri pblogiJHca. 

When it has been inflamed, it retains the fire, 

and at laft burns to afhes, out of which pure 
copper can be fmelted. 

B. Minera ferri phlogijlica. 

This is not very different in its appearance 
from the pit-coal or foffil pitchi but it is fome- 

what harder to the touch. There are two varie¬ 
ties of this fpecies: 

1. Fixt in the fire; Minera ferri phlogijlica fixa. 

Expofed to a calcining heat, it burns with 

a very languid though quick flame; it pre- 

ferves its bulk, and lofts only a little of its 

weight. It yitlds above 30 per cent, of iron. 

a. Solid, refembles black fealing-wax,- 

It is found in the liver-coloured marcafite 

in Wafkberget, at Norrberke in Weftman- 
land. 

b. Cracked, and friable. 

2. Volatile in the fire. 

This is unalterable in an open fire, either 

of charcoal, or even upon a piece of charcoal 

before the flame of the blow-pipe; but under 

a muffle the greateft part of it volatilifes, fo 

that only a fmall qnantity of calx of iron re¬ 
mains. It is found, 

a. Solid. 

b. Cracked. 

This laft kind leaves more afhes: thefe 

afhes, 
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afhes, when farther expofed to the fire, be¬ 

come fiift yellowifh-green, and afterwards 

reddifh-brown, when, befides iron, they then 

alfo difpover Come marks of copper; it has, 
however, not been pofiible to extrafl any 

metallic fubftance from them, the effects of 

the loadftone, and the colour communicated 

to the glafs of borax, having only given 

occafion to this fufpicion. 

FOURTH CLASS. 

Metals. 

Are thofe mineral bodies which, with, refpefl to 
202 their volume, are the heavieft of all hitherto-known 

bodies; they are not only malleable, but they may 

alfo be decompounded, and in a melting heat be 

brought again to their former ftate, by the addition 

of the phlogifton they had loft in their decompofi- 

tion. 

Thofe metals which in a calcining heat lofe their 

phlogifton, and confequently with that the former co¬ 

herency of their particles, are called imperfett; as tin, 

lead, copper, and iron, and all the femi-metals (of 

which more hereafter) : notwithftanding which, they 

may be malleable. But thofe which cannot be de- 

ftroyed in the fire alone are called perfeft; as gold, 

filver, and platina .del pinto. Neverthelefs, the metals 

have commonly been confidered more with regard to 

their malleability than to their fixity in the fire; and 
are therefore divided into, 

A. Malleable, which are called vietals; and, 

B. Brittle, which are called femi-metals. 

The zinc is, however, as a medium between 

thefe two divifions, juft as the quickfilver is be¬ 

tween the perfeft and imperfeft metals; becaufe 

the quickfilver may indeed be fo far deftroyed in 

the fire, that its particles are feparated during their 

volatilifation ; but every one of them, even the 

minuteft, retains, however, the phlogifton united 
with it. 

The First Order. True Metals. 

I. Gold; Aurum, fol chymicorum. 
This is by mankind efteemed as the prin¬ 

cipal and firft among the metals; and that 

partly for its fcarcity, but chiefly for the fol¬ 

lowing qualities: 

1. It is of a yellow fhining colour. 

2. It is the heavieft of all known bodies, its fpe- 

cific gravity to water being as 19,640 to 1000. 

3. It is the moft tough and duftile of all metals; 

becaufe one grain of it may be ft retched out fo 

as to cover a filvcrwire of the length of 98 yards, 

by which means tq-jVos grain becomes vifible 
to the naked eye. 

4. Its foftnefs comes neareft to that of lead, and 

confequently it is but very little elaftic. 

5. It is fixed and unalterable in air, water, and 

fire, becaufe it does not eafily quit its phlo¬ 

gifton; its liquid menftruum being only made 

by art. 

It has, however, according to Homberg’s 

experiments, when expofed to Tfchirnhaufen’s 

burning-glafs, been found partly to volatilife 

5095 
in form of fmoke, and partly to fcorify: but Order I. 

this wants to be farther examined. It is alfo rruc 
faid, that gold, in certain circumftances, and 

by means of certain artifices in eleftrical ex-_1— 

periments, may be forced into glafs; and that 

on this occafion it becomes white, leaving a 

black duft behind it; which, if fo, confirms 

certain other chemical experiments, viz. That 

gold can, together with its colour, lofe fome- 

thing of its phlogifton, and yet retain its hea- 

vinefs, duftility, &c. 

6. When melted, it reflefts a bluilh-green co¬ 

lour from its fiirface. 

7. It diffolves in aqua regia, which is compofed 

of the acids of fea-falt and nitre; but pot in 

either alone, nor in any other folution of fait 

pr acid whatfoever. 

8. When mixed with a volatile alkali and a little 

of the acid of nitre, by means of precipitation 

out .of aqua regia, it burns off quickly, in the 

leaft degree of heat, with a ftrong fulmina- 
tion. 

9. It is diffolved, in forma Jicca, by the liver 

of fulphur, and alfo fomewhat by the glafs of. 

bifmuth. 

10. It is not parried away by the antimony du¬ 

ring the volatilifation of that fetni-metal, and 

is therefore conveniently feparated from other 

metals by the help of crude antimony; in which 

proeefs the other metals are partly made vola¬ 

tile, and fly off with the antimony, and partly 

unite with the fulphur, to which the gold has 

no attraftion, unlefs by means of fome uniting 

body, or by a long digeftion. 

11. The phofphorus is laid to have ingrefs into 
gold. 

12. If mixed with a Jefs portion of filver, platina, 

copper, iron, and zinc, it preferves tolerably 

well its duftility. But, 

13. When mixed with tin, it becomes very brittle; 

and it attrafts likewife the fmoke of that metal 

fo as to be fpoiled, if melted in an hearth 

where tin lias been lately melted: And this 

is perhaps the reafon why gold becomes brittle, 

and of a paler colour, when melted in a new 

black lead crucible. 

14. It requires a ftrong heat before it melts, 

nearly as much, or a little more than copper. 

15. It mixes or amalgamates readily with quick - 

filvcr. 

A. Native gold is in its metallic form commonly 

pure: and in this ftate moft part of this metal * 
ufed in the world is found. With refpedt to 

either the figure or the quantity in which it is 

found in one place, it is by miners divided in¬ 

to, 
1. Thin fuperficial plated or leaved gold; which 

confifts of very thin plates or leaves, like pa¬ 

per 
2. Solid or maflive, is found in form of thick 

pieces. 

3. Cryftallifed, confifts of an angular or cry- 

ftaliine figure. 

4. Wafti gold, or gold duft, is waftied out of 

fands, wherein it lies in form of loofe grains 
28 T 2 and 
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True and lumps. Tlie gold is in general more 

Metals. frequently imbedded'and mixed with quartz 

Gol<i' than with any other, kind of (lone; and the 
quartz in which the gold is found in the 

Hungarian gold mines is of a peculiar ap¬ 

pearance. All other forts of (tones, how¬ 
ever, are not to be excluded, fince gold is 

likewife found in fome of them; for inftance, 

in limeftone, in Adolph Fredrik’s Grufva at 

Adelfors in the province of Smoland in Swe¬ 

den ; in Hornblende, in Baftnas Grufva at 

Riddarfhytsan in the province of Weftman- 

land; not to mention feveral other gold 

mines. 
205 B. Mineralifed gold. This is an ore in which 

the gold is fo far mineralifed, or fo entangled 

in other bodies,, as not to be diffolved by the 

aqua regia; 
I. Mineralifed with fulpliur. 

a. Mineralifed by meansof iron. Marcafiti- 

eal gold ore ; Pyrites aureus. It is found 

at Adelfors, in the province of Smoland ; 

and contains an ounce of gold, or lefs, in 

100 poundk 
i. Mineralifed by means of quickfilver. It 

is found in Hungary. 

c. Mineralifed by means of zinc and iron; 

Aurim fulphure mineralifatum mediante 

zinco & ferto, aut argento. The Schjem- 

nitz blende. At Schemnitz in Hungary 

are found zinc ores, which contain a great 

deal of filver, and this filver is very rich 

, in gold. Since gold and fulphur have no 
immifcible power or attra&ipn to onean- 

> other, many have infilled that gold never 

could be found in marcafite, orthofe ores 

, which contain fulphur: but fince we know 

by experience that gold can be melted out 
of the above-mentioned ores, although 

; they have been previoufly digefted in a- 

qua-regia ; and that gold likewife mixes 

and diffolves into a regulus; there is the 

greateft reafon to-believe that a third fub 

, fiance, which here is a metal, muft necef- 

farily have by its admixture enabled the 

fulphur to unite with a certain quantity of 
, gold. Scheffer has given upon this fub- 

je& fome very curious and ufeful obferva- 
tions, in his Hiftory of the Refining of 

Metals, inferted in the Tranfa&ions of 

the Academy of Sciences at Stockholm. 

It is, however, by no means hereby 

intended to confirm the credulous in their 

opinion, that the marcafites in general 

contain, more gold than what true metal- 

lurgifts have afferted ; becaufe fraud might 

then perhaps become too common. It is 

only meant to indicate, that, as no gold 

is to be expefted from marcafites, where 

no native gold is found in the neighbour¬ 

hood, in the fame manner no marcafites 

ought to be defpifed which are found in 

tracks where gold ores are dug : but at 

the fame time care muft be taken not to 

be. deluded, by the. mention of volatile 

Clafs VI. 
gold, as it is a notion really contradic- True 
toryand fufpicious; and then there can be Metals. 
no feav of being milled. 1 ver'_ 

II. Silver; Argentum, luna. Which is, 206 

a. Of a white fhining colour. 

b. Its fpecific gravity to water is 11,091 to 1000. 
c. It is very tough or dudtile, fo that a grain of 

it may be ftretched out to three yards in 

length, and two inches in breadth. 

d. It is unalterable in air, water, and fire. 

e. It diffolves in the acid of nitre, and alfo by 

boiling in the acid of vitriol. 

f If precipitated out of the acid of nitre with 

the common fait, or with its acid, it unites 

fo ftrongly with this laft acid, that it does not 
part from it, even in the fire itfelf, but melts 

with it into a mafs like glafs, which is called 

luna cornea. 
g. Tt does not unite with the femi-metal nickel, 

during the fufion. 
h. It amalgamates eafily with quickfilver- 

i. It is in the dry way diffolved by the nitre of 

fulphur. - 
k. It has a ftrong attra&ion to fulphur, fo as rea¬ 

dily to take a reddilh yellow or black colour, 

when it is expofed to fulphureous vapours. 

/. It has no attraftion to arfenic ; whence, when 

the red arfenical filver ore, or rothgulden ertz 

of the Germans, is put into the fire, the arfe¬ 

nic flies off, and leaves the fulphur (which in 

this compound was the medium unions) be¬ 

hind, united with the filver in form of the glafs 

filver ore, or glafs ertz. 

m. It is not diffolved by the gbfs of lead, and 

confequently it remains on the cupel. 

n. It is exhaled or carried off by volatile metals 

and acids, as by the vapours of antimony, 

zinc, and the acid of common fait. 

0. It melts eafier than copper. 

Silver is found, 

A. Native or pure. 207 
Native filver mod generally is nearly of fix 

teen carats ftandard. 

1. Thin fuperficial plated or leaved filver. 

2. It is alfo,found in form, 

a. Of fnaggs, and coarfe fibres. 
b. Of fine fibres. Capillary filver. 

c. Arborefcent. From Potofi in America, 
and Kongfberg in Norway. 

d. Cryftalline, or figured. This is very 

fcarce to be met with : it has diftindl fi¬ 

gures, with (hining furfaces ; it is,, how¬ 

ever, fometimes found at Kongfberg. 

The filver from America is faid to be 

found for the mod part native; fo it is 

likewife at Kongfberg in Norway; but it 

is not commonly fo in the other European 

mines. In Sweden, it is found native in 
a very fmall quantity, in the myies of 

Salberg in Weftmanland, of Lofafen in 

Dalarne, of Hevaffwik and Sladkierr in 

the province of Dal, of Sunnerfkog in the 

province of Smoland, and in the ifland 

Utoen in the Lake Malaren. It was 

once found in pretty large lumps in a 

vein . 

M I NEEA LO G Y. 
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vein of clay In one of the iron mines at 
Normark, in the province of Wermeland. 

It was there mixed with nickel, which was 

partly decayed or withered ; and under 

this circumftance it formed the compound 

ore called the Jiercus anferintim, ox goofe- 

dung ore. At this place the argillaceous 

vein erodes the veins of the iron ore, and 

will perhaps be found to have more of 

thefe riches, even in feveral other places, if 

well fearcbed, as is done in other countries, 

oftentimes not on fuch evident marks or 

fig ns. 

20g B. Diffolved and mineralifed. 
(i.) With fulphur alone. Glafs filver ore, 

This is ductile, and of the fame colour as 

lead; but, however, becomes blacker in the 

air. It has, therefore, very undefervedly 

got the name of glafsore; for that name ra¬ 

ther belongs to the minera argenti cornea, 

or horn filver ore, if indeed any filver ore 

can be confidered as glafly. 

It is found in the fame manner as. native 

gold ; viz. 
1. In crufts, plates, or leaves. 

2. Grown into 

a. Snaggs, and 

b. Cbryftalline figures. 

It is generally either of a lamellar or 

a grained texture, and is found at 

Kongfbergand in the Saxon mines. 

The glafs filver ore is the richeft of 

all filver ores ; fince the fulphur, which 

is united with the filver in this ore, 

makes out but a very fmall quantity of 

its weight. 

2^0 (2.) With fulphur and arfenic. The red or 

ruby-like filver ore. The rothgulden of the 

Germans. 
The colour of, this ore varies as the pro¬ 

portion of each of thefe ingredients varies 

in the mixture ; viz. from dark grey to deep 

red: but when it is rubbed or pounded, it 

always gives-a red colour. When put in 

the fire, it crackles and breaks; and when 

the crackling ceafes, it melts eafily, the arfe¬ 

nic at the fame time exhaling in (moke. 
a. Grey arfenical filver ore: which is either, 

1. Plated, crufted, or leaved} and, 

2. Solid. 
1. The red arfenical filver ore: 

1. Plated, crufted, or leaved} 

2. Solid or fcaly; and, 

3. Cryftallifed. 

In this laft form it fhow3 the mod 

beautiful red colour, and is often femi- 

tranfparent. It contains about 60 per 

cent.in filver; and isfound in thegreateft 
quantity at Andreafberg in the Hartz. 

2j0 (3.) With fulphurated arfenic and copper. 

The 'weijfgulden of the Germans. 

This, in its folid form, is of a light grey 

colour, and of a dull and fteel-grained tex¬ 

ture. The more copper it. contains, the 

5097 
darker is the colour. It often holds feven True 

pounds of filver percent. It is, ^Silver5’ 
a. Friable, withered, or decayed, of a black-L_ 

or footy colour; and is therefore by the 

Germans called filber-fcbswartz> or Rufig- 
tes-ertz. 

b. Solid, of a light grey colour, and is that 

fort properly called <weiffgulden. 

It is found at St Mary of the Mines in 

Alfatia, the Saxon mines, and at St An¬ 

dreafberg in the Hartz. 

(4.) With fulphurated arfenic and iron. The 2\ 1 

'weifertz, or white filver ore, of the Germans. 

This is an arfenical pyrites, which con¬ 

tains fiver; it occurs in the Saxon mines, 

and fo exaftly refembles the common arfe¬ 

nical pyrites as not to be diftinguifhed from 

it by fight alone, or without other means. 

The filver it contains may perhaps confift of 

very fubtile capillary filver mixed in it. 
(5.) With fulphurated antimony. 212 

a. Gf a dark-grey and fomewhat brownifh 

colour. The lebererz, from Braunfdorff 

in Saxony. 

b. Of a blackifh blue colour. 

In form of capillary cryftals. Feder- 

ertz, or plumofe filver ore. 
It is found in Saxony, and contains 

only two or four ounces of filver percent. 213- 

(6.) With fulphurated copper and antimony. 
The Dal falertz. 

This refembles, both in colour and tex¬ 

ture, the dark-coloured weiffgulden, or fa¬ 

lertz. When rubbed, it gives a red powder. 
a. Solid. 

b. Cryftallifed, is found in the parifh of 

Aminfkog in the province of Dal; and 

at that place has been for feveral years 
melted by a method invented for the 

different mixture ofthe ores; which pro- 

cefs mud be very troublefome to thofe 

who are not perfe£tly well verfed in me¬ 
tallurgy. 

It contains 13, ounces of filver, and 24 
per cent, of copper. 

(7.) With fulphurated zinc. The pec hb lends of 214- 
the Germans. 

This is a zinc ore, mock lead, or blende, 

which contains filver, and is found among 

rich filver and gold ores ; for inftance, in 

the Hungarian and Saxon mines. 

a. Of a metallic changeable colour.- 

1. Solid, and with fine feales. 

2. In form of balls. The kugel-ertz, or 
ball ore. 

It is found at Schemnitz, and con¬ 

tains alfo gold. Its yield of filver is 34 
ounces percent, and 30 percent-, of zinc. 

It Black mock lead, or blende, found in 
Saxony. This is alfo found, 

1. Solid, and with -fine feales ;, 
2. And in form of balls. 

(8.) With fulphurated lead ; potters ore, Ga- 2J-- 

lena, bleyglanz, 

(£;) With 
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(9.) With fulpliurated lead and antimony, call¬ 

ed Jlriperz. 

(10.) With fulphurated iron. Silberhaltiger 
kies ; marcafite holding filver. 

At Konglberg in Norway, it is faid, a li¬ 

ver-coloured marcafite is often found, parti¬ 

cularly at the mine called Fraulein Chrijliana, 

&c. This marcafite contains of filver from 

three ounces to three and an half per cent. 

(11.) With the acid of common fait. Minera 

argenti cornea. Hornertz, or horn-filver ore. 

This is the fcarceft filver ore ; it is of a 

white or pearl colour, changeable or varying 

on the furface, femi-tranfparent, and fome- 
what duftile both when crude and when 

melted. It cannot be decompofed without 

fome admixture of fuch fubftances as attraft 

the acid of the fea-falt. It is found in very 

thin wrought leaves or crufts, at Johan Geor- 
genftadt, in Saxony. 

III. Platina del Pinto; Juan ilanca. 

This metal is a recent difcovery of our times; 

and is deferibed with great accuracy by Scheffer, 

in the Ads of the Royal Academy of Sciences at 

Stockholm for the year 1752; as alfo by Dr 

Lewis, in the Philofophical Tranfadions for the 

year 1754, vol. xlviii. And though thefe two 

gentlemen agree in the principal circumftances 

relating to this metal, yet it is very plain by 

their defcriptions, that neither of them knew any 

thing of the other’s experiments. By thefe de- 

fcriptions we are convinced of the refemblance 

this metal hears to gold ; and therefore we muft 

allow it to be called ’whitegold, though, both theo¬ 

retically and pradically, it may be diftinguiihed 
from gold by the following qualities. 

1. It is of a white colour. 

2. It is fo refradory in the fire, that there is no 

degree of heat yet found by which it can be 

brought into fufion by itfelf, the burning-glafs 

excepted, which has not yet been tried. But, 

when mixed with other metals and femi-metals, 

it melts very eafily, and efpecially with arfe- 

nic, both in its metallic form and in form of 
a calx or glafs. 

3. It does not amalgamate with quickfilver by it¬ 
felf, but only by means of the acid of common 

fait after a long trituration. This metal is there¬ 

fore really feparated from gold by amalgama¬ 

tion, at thofe places where it is found ; and 

without this quality it would be very difficult 
to feparate it. 

4 It is harder and lefs coherent than gold. 

5. It is heavier than gold ; and therefore the 

heavieft of all bodies hitherto difcovered : for 

though the fpecific gravity of platina, in the 

hydrollatical experiments made by Dr Lewis, 

is found to be to water only as 17,000 to iooo; 
yet, when melted with other certain metals, its 

fpecific gravity has, by an exadt calculation, 

been found to be confiderably augmented, even 
fo much as to 22,000. 

6. Diffolved in aqua regia, and precipitated with 

tin, or with a folution of that metal, it yields 
no purpura mineralis. 

LOGY. Clafs IV. 
Except thefe, this metal has the fame qua- True j 

lities as gold : but it cannot, on account of its Metals, 

refra&orinefs in the fire, be worked off pure T*i!' 

on the cupel, nor can it be worked with anti¬ 

mony; becaufe, before it is rendered per fed! ly 

pbre, it cools, grows hard, and retains al¬ 

ways fome part of the added metals. It is 

brought to us Only in its native ftate, in final!, 

irregular, rugged grains ; and it is yet uncer¬ 

tain whether it is found naturally mineralifed. 

The platina is brought to Europe from the Rio 

del Pinto, iu the Spanifit Weft Indies. 

IV. Tin; Stannuniy Jupiter. 219 

This is diftinguiihed from the other metals 

by the following characters and qualities. 

a. A white colour, which verges more to the 

blue than that of filver. 

b. It is the moll fufible of all metals; and, 

c. The leaft duftile ; that is, it cannot be extend¬ 

ed or hammered out fo much as the others. 

d. In breaking or bending it makes a crackling 

noife. 
e. It has a fmell particular to itfelf, and which 

cannot be deferibed. 

f. In the fire it is eafily calcined to white afhes, 

* which are 25 per cent, heavier than the metal 

itfelf. During this operation, the phlogiftcn 

isfeen to burn off in form of fmall fparkles a- 

mong the afhes, or calx. 

g. This calx is very refraflory; but may, how¬ 

ever, with a very ftrong degree of heat be 

brought to a glafs of the hard refin. But this 

calx is eafily mixed in glafs compofitions, and 
makes with them the white enamel. 

h. It unites with all metals and femi-metals; but 

renders moft of them very brittle, except lead, 

bifmutb, and zinc. 

i. It amalgamates eafily with quickfilver. 

k. It diffolves in aqua-regia, the fpirit of fea-falt, 

and the vitriolic acid ; but it is only corroded 

into a white powder by the fpirit of nitre. 

The vegetable acid, foaps, and pure alkaline 

falts, alfo corrode this metal by degrees. 

/. Its fpecific gravity to water is as 7400 to 1000, 

or as 7321 to 1000. 

nt. Diffolved in aqua-regia, which for this pur* 

pofe ought to confift of equal parts of the fpi¬ 

rit of nitre and fea-falt, it heightens the co¬ 

lour of the cochineal, and makes it deeper; for 
other wife that dye would be violet. 

Tin is not found naturally in the earth in any 229 

other ftate than, 

(1.) In form of a calx. 

A. Indurated, or vitrified. 

1. Mixed with a little of the calx of arfenic. 

A. Solid tin ore, without any determinate 
figure; tin-ftone. 

It refembles a garnet of a blackilh- 

brown colour, but is a great deal hea¬ 

vier ; and has been confidered, at the 

Englifh tin-mines, as a Hone contain¬ 

ing no metal, until fome years ago it 

began to be fmelted to great advantage. 

B. Cryftallifed ; tin-grains. 

Is like the garnet6, of a fpherical 

polygonal 
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polygonal figure, but looks more unc¬ 

tuous on the furface. 

1. In larger grains ; and, 

2. In fmaller grains. 

2. Mixed with the calx of iron. 

3. Mixed with the manganefe. 

4. Mineralifed with fulphurand iron; black 

lead. 

32j V. Lead ; Plumbum, Saturnus. It is, 

a. Of a blueifh-white colour when frefh broke, 

but foon dulls or fullies in the air. 

b. Is very heavy; viz. to water as 11,325 to 

1000. 
c. Is fofteft next to gold; but has no great tena¬ 

city, and is not in the lea ft fonorons. 

d. It is eafily calcined ; and, by a certain art in 

managing the degrees of the fire, its calx be¬ 

comes white, yellow, and red. 

e. This calx melts eafier than any other metallic 

calx to a glafs, which becomes of a yellow co¬ 

lour, and femi-tranfparent. This glafs brings 

other, bodies, and the imperfeft metals, into 

fufion with it. 
f It diffolves, 1 ft, In the fpirit of nitre; 2dly, 

In a diluted oil of vitriol, by way of digeftion; 

3dly, In the vegetable acid ; 4-thly, In alkaline 

folutions; and 5thly, In expreffed oils, both 

in the form of metal and of calx.' 

g It gives a fweet tafte to all folutions. 

h. It amalgamates with quickfilver. 

i. With the fpirit of fea-falt it has the fameeffe£l 

as filver, whereby is produced a faturnus cor- 

neut. 
k. It does not unite with iron, when it is alone 

added to it in the fire. 

/. It works on the cupel, which Sonifies that its 

glafs enters into certain porous bodies, defti- 

tute of phlogifton and alkaline falls. 

m. It melts in the fire before it is made red-hot, 

almoft as eafily as the tin. 

». Its calx or glafs may be reduced to its metallic 

ftate by pot-aftves. 

222 Lead is found, 

A. In form of a calx. 

(1.) Pure. 
A. Friable; lead ochre; native cerufs. This is 

found at Kriftierfberget in Weftmanland in 

Sweden, on the furface of the potter’s ore. 

B. Indurated ; lead fpar, or fpatofe lead ore. 

1. Radiated, or fibrous. 

a. White. 

2. Cryftallifed into a prifmatical figure. 

a. White. 

b. Yellovviih green. 

(2.) Mixed. 

A. With the calx of arfenic ; arfenic lead-fpar. 

j. Indurated. 

a. White. Mr Cronftedt has tried fuch 

an ore from an unknown place in Ger¬ 

many, and found that no metallic lead 

could be melted from it by means of 

the blow-pipe, as can be done out of 

other lead fpars ; but it muft be per¬ 

formed in a crucible, and then that part 

MINERALOGY. 5099 
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fmoke during the experiment was like- 

wife reduced, and found in form of_ 

grains difperfed, and forced into the 

lead. Another ore of this kind, which 

likewife was not eafily reduced by 

means of the blow-pipe, did always, 

after being melted, and during the cool¬ 

ing, haftily fhoot into polygonal, but 

moftly hexagonal, cryftals, with fiiining 

furfaces. Can this cryftallifation be 
owing to falts, which are faid not to 

a6t in this manner but when they are 
difolved in water ? 

b. With a calcareous earth. 

The above-mentioned lead ores are very 

rich in lead, and eafy to be tried ; becaufe 

molt of them, being fiowly heated, may 

be reduced to lead by means of the blow¬ 

pipe on a piece of charcoal. The calx of 

the lead in thefe ores has, perhaps, firft 

been diffolved by fulphur and arfenic ; and 

lias afterwards, when thefe two have wea¬ 

thered away or decayed, and parted from 

it, affumed this form, in the fame manner 

as we fee it really happens, during the calci¬ 

nation, with rich lead ores, or fuch regules 

as contain lead. The fame, very likely, is 

the cafe with other metals ; for which reafon 

their ores, when they occur in form of a 

calx, often contain a little fulphur, and more 
efpecially arfenic. 

B. Mineralifed. 

1. With fulphur alone : the bley-fch'weijf, or lley- 
glanz, of the Germans. 

a. Steel-grained lead-ore ; from the mines at 

Hellefors, in the province of Weftmanland. 

b. Radiated, or antimoniated lead-ore. 

c. Teffellated, or potter’s lead-ore. 

At Villach in Auftria there is faid to be 

found a potter’s lead-ore, which contains not 
the leafl portion of filver. 

2. With fulphurated filver. Galena; alfo called 
bleyglanz, by the Germans. 
a. Steel-grained. 

b. With fmall feales; is found at Selberg, and 

is there particularly called blyfeh'weif. 
c. Fine-grained. 

d. Of a fine cubical texture ; and, 

e. Of coarfe cubes. Thefe two varieties are 

foufnd in all the Swedilh filver-mines. 
f. Cryftallifed. 

The fteel-grained and fcaly ores are of a 

dim and dull appearance when they are 

broke, and their particles have no deter¬ 

mined angular figure : they are therefore in 

Swedifh commonly called blyfeh’weif; in op- 

polition to the cubical ores, which are call¬ 

ed blyglanz. The moft part of the ores call¬ 

ed blyglanz contain filver, even to 24 ounces 

per cent, of which we have inftances in the 

mines of Salberg, where it has been obfer- 
ved, that the coarfe cubical lead ores are ge¬ 

nerally the Ticheft in filver, contrary to 
what 
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what is commonly taught in books; the 

reafon of which may perhaps be, that, in 

making the eflays on thefe two ores, the 
coarfe cubical can be chofen purer or freer 

from the rock than the fine cubical ores. 
3. With fulphurated iron and Giver. This is found, 

a. Fine-grained, b. Fine cubical, c. Coarfe 

cubical. When this ore is fcorified, it yields 
a black flag; whereas the preceding lead- 

ores yield a yellow one, becaufe they do not 
contain any iron. 

4. With fulphurated antimony and filver; anti- 

moniated or radiated lead-ore. This has the 

colour of a blyglatiz, but is of a radiated tex¬ 
ture. 

It is found, 

a. Of fine rays and fibres ; and, 

l. Of coarfe rays or fibres. The lead in this 

ore prevents any ufe being made of the anti¬ 

mony to advantage; and the antimony like- 

wife in a great meafure hinders the extrac¬ 
ting of the filver. 

VI. Copper; Cuprum, Venus, JEs. 
This metal is, 

a. Of a red colour. 

b. The fpecific gravity of the Japan copper is 

9000, and of the Swedilh 8784 or 8843 t0 

1000. 
e. It is pretty foft and tough. 

d. The calx of copper being diflblved by acids 

becomes green, and by alkalies blue. 

e. It is eafily calcined in the fire into a blackilh 

blue fubftance, which, when rubbed to a fine 
powder, is red ; when melted together with 

glafs, it tinges it firft reddilh brown, and af¬ 

terwards of a tranfparent green or fea-green 
colour. 

f. It diflolves in all the acids; viz. the acids of 

vitriol, fea-falt, nitre, and the vegetable; and 

likewife in all alkaline folutions. That it be¬ 

comes rufty, and tarnilhes in the air (a confe- 

quence of a former folution), depends very much 
on fome vitriolic acid which is left in the cop¬ 

per in the refining of it. This metal is eafier 

diflblved when in form of a calx than in a me¬ 

tallic ftate, efpecially by the acids of vitriol and 
fea-falt, and the vegetable acid. 

g. Vitriol of copper is of a deep blue colour; but 

the vegetable acid produces with the copper a 
green fait, which is verdigrife. 

b. It can be precipitated out of the folutions in a 

metallic ftate; and this is the origin of the pre¬ 

cipitated copper of the mines, called Ziment 
copper. 

i. It is not eafily amalgamated with quickfilver; 
but requires for this purpbfe a very ftrong tri¬ 

turation, or the admixture of the acid of nitre. 
k. It becomes yellow when mixed with zinc, which 

has a ftrong attradlion to it, and makes brafs, 
pinchbeck, &c. 

/. It is eafily diflblved by lead glafs, which laft is 
coloured green by it. 

m. When this metal is expofed to the fire, it 

gives a green colour to the flame in the mo¬ 

ment it begins to melt, and continues to dofo 

A L O G Y. Clafs IV. 
afterwards, without lofing any thing confider- True 

able of its weight. 

». It requires a ftrong degree of heat before it 

melts, yet is it a leffer degree than for iron. 

Copper is found in the earth, 

A. Native, or in a metallic ftate; virgin or native 

Metals. 
Copper. 

229 

knlla in the province of Nerike, and at Sun- 

nerlkog in the province of Smoland ; alfo 

in the Ruffian Carelia, and in other foreign 

places. 

2. Friable, in form of fmall, and fomewhat 
coherent grains. Precipitated orziment cop¬ 

per. It is found at Riddarfliyttan in Weft- 

manland, at Fahlun in Dalarne, and in 

Hungary. 

It has been obferved, that both copper 

and filver glafs ore, being precipitated from 

water, become friable and granulated, but 

that they in time grow folid and dnftile : 

whence the difpute about the diftinftion be¬ 

tween native and precipitated copper may 

ceafe; the rather as native copper will fcarce- 

lybe found in other places, and in any other 

kinds of ftones, than thofe thro’ which the 

ziment or vitriolic waters have circulated ; 

although the fiflures through which it has 

run may afterwards be filled with a ftony 

fubftance. 

B. In form of a calx. 

(1.) Pure. 

A. Loofe or friable ; Ochra veneris. 

1. Blue; Cceruleum montamm. Is very 

feldom found perfeftly free from a cal¬ 
careous fubftance. 

2. Green; Viride niontanum. Both thefe 

colours depend on menftrua, which of¬ 

ten are edulcorated or wafhed awuy. 

3. Red. This is an efflorefcence of .the 
glafs copper ore. It is found in the 

province of Dal, and at Oftanberg in 

the province of Dalarne. 

B. Indurated. Glafs copper ore. 

a. Red. This isfometimes as red as feal- 

ing wax, and fometimes of a more li¬ 

ver-brown colour. It is found in Sand- 
backen, at Norberg in Weftmanland, 

at Ordal in Norway, in Siberia, and 

in Suabia in Germany. 

, This ore is always found along with 
native copper, and feems to have loft 

its phlogifton by way of efflofefcencc, 

and to be changed into this form. It is 

likewife found along with the fulphu¬ 

rated copper; and is commonly, though 

very improperly,called glafs copper ore. 
(2.) Mixed. 

A. Loofe or friable ; Ochra veneris frialilis 
impura. 

1. Mixed with a calcareous fubftance; Cx- 

ruleum montanum. In this ftate copper 

blue is moftly found. It ferments du¬ 

ring the folution in aquafortis. 

2. Mixed with iron. Black. It is the 

decorn- 
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decompofition of the Falilun copper 
ore. 

b. Indurated. 

' i. 'Mixed with gypfum,or plafter. Green, 

Is found at Ordal in Norway, and there 
called malachites. 

2. Mixed with quartz. Red. From Sun- 

nerfkog.in the province of Smoland. 

3. Mixed with lime. Blue. This is the 

lapis armenus, according to the accounts 
given of it by authors. 

C. Diflblved and mineralifed; Cuprum minerali~ 
233 fatum. 

(1.) With fulphur alone. Grey copper ore. 

Is improperly alfo called glafs copper ore. 

A. Solid, without any certain texture. This 

is very foft, fo that it can be cut with a 

knife, almoft as eafily as black lead. 

1. Fine -cubical; Minera cupri fulphurata 

tejjilis conjlans minoribus. Both thefe va¬ 

rieties are found at Sunnerflcog in Smo¬ 

land ; where the laft is fometimes found 

decompofed or weathered, and changed 

into a deep mountain blue. 

(2.) With fnlphurated iron. Minera cupri py- 

234 ritacea} yellow copper ore. Marcafitical 

copper ore 5 Pyrites cupri. This is various 

both in regard to colour, and in regard to 

the different proportion of each of the con¬ 
tained metals; for inftance, 

a. Blackifh grey, inclining a little to yellow; 

Pyrites cupri grifeus. When decayed or 

weathered, it is of a black colour; is the 

richeft of all the varieties of this kind of 

copper ore, yielding between 50 and 60 

per cent, and is found in Spain and Ger¬ 
many. 

1. Reddifh yellow, or liver brown, with a 

blue coat on the furface ; Minera cupri 

lazurea. This ore yields between 40 and 

50 per cent, of copper, and is commonly 

faid to be blue, though it is as red, when 

frefh broke, as a red copper regulus. 

e. Yellowifh green; Pyrites cupriflavo viri- 

defcens« This is the moft common in the 

north part of Europe; and is, in regard 
to its texture, found, 

1. Solid, and of a fhining texture, from 

Oftanberg in the province of Dalarne. 

2. Steel-grained, of a dim texture, from 

the fame place, and Falun in Dalarne. 

3. Coarfe-grained, is of an uneven and 

fhiriing texture. It occurs in moft of 

the Swedifh and Norwegian copper 
mines. 

4. Cryftallifed marcafitical copper ore. 

a. Of long o&oedrical cryftals. This is 

found at Hevaffwik in the province 

of Dal, and in Lovifagrufva in Weft* 

manland; notwithftanding its ex- 

iftence is denied by Henckel and his 

followers. 

d. Pale yellow. This cannot be defcribed 

but as a marcafite, though an experienced 

eye will eafily difeover forae difference be- 
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tween them. It yields 22 per cent, of True 
copper. Metals 

e. Liver-coloured. This is found at Falun, Iren' 

in Darlarne in Sweden, where it contains 
copper; though at moft other places 

where it occurs, it does not contain any 
copper, but is only a martial marcafite. 

(3.) With fulphurated arfenic and iron. White 235 
copper ore. It is faid to be found in the 

Hartz in Germany, and to refemble an arfe- 
nical pyrites; but moft of the pyritical cop¬ 

per ores, as well as the marcafites, contain a 

little arfenic, though it is in too fmall a quan¬ 
tity to be obfervable. 

(4.) Diflblved by the vitriolic acid; Vitriolum 236 
veneris. 

(5.) With phlogifton. Copper coal-ore. 

VII. Iron; Ferrum, Mars. It is, 237 

a. Of a blackifh blue fhining colour. 

b. It becomes dudlile by repeated heating be¬ 
tween coals, and hammering. 

c. It is attra&ed by the loadftone, which is an 

iron ore; and the metal itfelf may alfo be ren¬ 
dered magnetical. 

d. Its fpecific gravity to water is as 7,645, or 
8000:: 1000. 

e. It calcines eafily to a black fcaly calx, which, 

when pounded, is of a deep red colour. 

f. When this calx is melted in great quantity 

with glafs compofitious, it gives a blackilh 

brown colour to the glafs; but in a fmall 

quantity a greenifh colour, which at laft va- 

nifhes, if forced by a ftrong degree of heat. 

g. It is diflblved by all falts, by water, and like- 

wife by their vapours. The calx of iron is dif- 

folved by the fpirit of fea-falt, and by aqua 
regia. 

h. The calx of the diflblved metal becomes yel¬ 

low, or yellowifh browu; and in a certain de¬ 
gree of heat, it turns red. 

i. The fame calx, when precipitated from acid? 

by means of the fixed alkali, is of a greenifh 

colour; but it becomes blue, when precipitated 
by means of an alkali united with phlogifton; 

in which laft cir$umftanee the phlogifton unites 

with the iron: thefe two precipitates lofe their 
colour in the fire, and turn brown. 

k. The vitriol of iron is brown. 

/. It is the moft common metal in nature, and at 

the fame time the moft ufeful in common life; 

notwithftanding which, its qualities are per¬ 

haps very little known ’ 

Iron is found, 23 § 

A- In form of calx. 

[j.j Pure. 

A. Loofe and friable. Martial ochre; Mi¬ 

nera ochracea. 
1. Powdery; Ochraferri. This iscommonly 

yellow or red, and is iron which has 

been diffolved by the vitriolic acid. 

2. Concreted. Bog-ore. 

a. In form of round porous balls. 

b. More folid balls. 

c. In fmall flat pieces, like cakes, or 
pieces of money. 

28 U ' d. In 
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i. In fmall grains. 

e. In lumps of an indeterminate figure. 

All thefe are of a blackilh brown, or 

a light brown colour. 

B. Indurated. The bloodftone; Hematites. 

(I.) Of an iron colour; Hematites cceru- 

iefcens. This is of a blueifh grey co¬ 

lour ; it is not attrafted by the load- 

ftone, yields a red powder when rub¬ 

bed, and is hard. 
a. Solid, and of a dim appearance when 

broken. 

b. Cubical, and of a fhining appearance 
when broken. 

c. Fibrous, is the moll common torrflen 

of Sweden. 

d. Scaly; the eifenman of the Germans. 
1. Black; from Gellebeck, in Nor¬ 

way. 

2. Blueifti grey; from Reka Klitt. 

When this is found along with 

marcafite, as at Sandfwar in Nor¬ 
way, it is not only attrafted by the 

loadftone, but is of itfelf really a 
loadftone. 

e. Cryftallifed. 

1. In oftoedrical cryftals. 
2. In polyedrical cryftals. 

3. Iu a cellular form. Thefe varie¬ 

ties are the moft common in Swe¬ 

den, and are very feldom blended 

with marcafite, or any other hete¬ 

rogeneous fubftance, except their 
different beds. It is remarkable, 

that, when thefe ores are found 

along with marcafite, thofe par¬ 

ticles which have lain neareft to 

the marcafite are attra&ed by the 

loadffone, although they yield a 
red, orreddifh brown powder, like 

thofe which are not attrafted by 

the loadftone: it is likewife worth 

obfervation, that they generally 

contain a little fulphur, if they are 

imbedded in a lime-ftone rock, 
which, however, very feldom hap¬ 

pens in Sweden; but there is one 

fuch inftance at Billfia in Soder- 
berke, in the province of Da- 
larne. 

(■2.) Blackilh brown bloodftone; Hema¬ 

tites nigrefcens. Kidney ore. This 
yields a red or brown powder when it 

is rubbed; it is.very hard, and is attrac¬ 
ted by the loadftone. 

a. Solid, with a glafly texture. 

b. Radiated. 

e. Cryftallifed. 

1. In form of cones, from Siberia. 

2. In form of concentric balls, with 

a facetted furface. Thefe are very 

common in Germany, but very 
fcarce in Sweden. 

(3.) Red bloodftone; Haematites ruber. 
Red kidney ore. 

0 G Y. Clafs IV. 
a. Solid, and dim in its texture. True 

b. Scaly. The eifenman of the Ger- 

mans. This is commonly found a-_1___ 

long with the iron-coloured iron 

glimmer, and fmears the hands. 

c. Cryftallifed, in concentric balls, with 

a flat or facetted furface. 

(4.) Yellow bloodftone; Hamatitesflavus. 

a. Solid. . 242 
b. Fibrous, from Lamerhof in Bohe¬ 

mia. The varieties of the colours in 

the bloodftone are the fame with thofe 

produced in the calces of iron, made 

by dry or liquid menftrua, and after¬ 

wards expofed to different degrees of 

heat. 

[2.3 Iron in form of calx, mixed with hetero¬ 

geneous fubftances. 243 
A. With a calcareous earth. White fpathofe 

iron ore. The JiablJlein of the Germans. 

b. With a filiceous earth. The martial jaf- 

per of Sinople. 

c. With a garnet earth. Garnet and cockle 

or Ihirl. 
d. With an argillaceous earth. The bole. 

e. With a micaceous earth. Mica. 

f. With manganefe. 

C. With an alkali and phlogifton. Blue 244 

martial earth. Native Pruffian-like blue. 

I. Loofe or powdery: found among the 

turf in the levels of the province of 

Skone; alfo in Sax Weiflenfels, and at 
Norvlanden in Norway, &c. 

H. With an unknown earth, which hardens 245 
in water. Tarras; Cementum. 

1. Loofe or granulated; Terra Puzzo- 

lana: from Naples and Civita Vecchia 
in Italy. This is of a reddifh brown 

colour, is rich in iron, and is pretty fu- 
fible. 

2. Indurated; Cementuminduratum. This 246 
is of a whitilh yellow colour, contains 

likewife a great deal of iron, and has 

the fame quality with the former, to 

harden foon in water, when mixed with • 

mortar. This quality cannot be owing 

to the iron alone, but rather to fome 

particular modification of it occafioned 

by fome accidental caufes, becaufe thefe 
varieties rarely happen at any other 

places except where volcanos have 
been, or are yet in the neighbourhood. 

I. Calx of iron, united with another un- 2._. 

known earth. The tungfien of the Swedes. ^ 

This is alfo, though improperly, called 

white tin-grains. This refembles the gar- 

net-ftone, and the tin-grains; is nearly as 
heavy as pure tin; very refra&ory in the 

fire, and exceffively difficult to reduce to 

metal. Iron has, however, been melted 

out of it to more than 30 per cent. It is 

very difficultly diffolved by borax and al¬ 
kaline falts, but melts very eafdy with the 

microcofmic fait; giving a black flag: and 

for this reafon, this laft mentioned fait muff 

be' 
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be employed in the experiments on this 
{tone. It is found, 

1. Solid and fine-grained. 

a. Reddiih or flefh-coloured. 

b. Yellow. 

2. Spathofe, and with an un&uous fur- 
face. 

White. 

b. Pearl-coloured. This kind of ftone 
is very feldom met with, but in fuch 

places where black-lead is common 
in the neighbourhood ; and the hi- 

ftory of the black lead, inferted in the 

Memoirs of the Swedifti Academy 

of Sciences, gives reafon to believe, 

that this may contain fome tin; 

which merits further examination. 

MrCronftedt has in the faid Memoirs 

communicated his experiments upon 

this kind of (tone from Riddarfhyt- 

tan, and Bifpberget in Weftmanland; 

as has alfo Mr Rinman, on a great 

number of other martial earths. See 

the Memoirs for the years 1751 and 

*754*. 
B. Diflolved or mineralifed iron. 

£1.3 With fulphur alone. 
A. Perfe&ly faturated with fulphur} Ferrum 

fulphure faturatum. Marcafite. 

B. With very little fulphur. Black iron 

ore. Iron ftone. 
This is either attrafted by the load¬ 

ftone, or is a loadftone itfelf attra&ing 

iron ; it refembles iron, and yields a black 

powder when rubbed. 

(1.) Magnetic iron ore. The loadftone, 

Magnet. 
a. Steel-grained, of a dim texture, 

from Hogbcrget in the pariih of 

Gagnoef in Dalarne: it is found at 

that place almoft to the day, and is of 

as great ftrength as any natural load- 

ftones were ever commonly found. 

b. Fine grained, from Saxony. 
c. Coarfe-grained, from Spetalfgrufvan 

at Norberg, and Kierrgrufvan, both 

in the province of Weftmanland. This 

lofes very foon its raagnetical vir¬ 

tue. 

d. With coarfe feales, found at Sand- 

fwcer in Norway. This yields a red 

powder when rubbed. 

(2.) Refra&ory iron ore. This in its 

crude ftate is attracted by the load¬ 

ftone. 
a. Giving a black powder when rubbed; 

Tritura atra. Of this kind are, 

1. Steel-grained. 

2. Fine-grained. 
3. Coarfe-grained. This kind is 

found in great quantities in all the 

Swedifti iron mines ; and of this 

mod part of the fufible ores con- 

fift, becaufe it is commonly found 

in fuch kinds of rocks as are very 

5'°3 
fufible : and it is as feldom met Semi- 

with in quartz as the haematites is^uhkRhcr 
met with in limeftone. _-- 

b. Rubbing into a red powder. Thefe 
are real haematites, that are fo far 

modified by fulphur or lime as to be 

attra&ed by the loadftone. 

t. Steel-grained. 

2. Fine-grained. Emery. This is 

imported from the Levant: it is 

mixed with mica,is ftronglyattrae- 

ted by the loadftone, and fmells of 
fulphur when put to the fire. 

3. Oflarge ftiining cubes. 

4. Coarfe, fealy. The eifenglhnmer or 

eifenman, from Gellebeck in Nor¬ 

way. 

Thefe are very fcarce in Swe¬ 

den, mod part of the Swedifti 

bloodftones being pure, as has al¬ 

ready been faid, and form that 

very profitable ore in Swediih call¬ 

ed torrjlen. 

f2.3 With arfenic ; Ferrum arfenico mine rail- 25® 
fatum. Called mifpickel by the Germans, 

and plate mundic in Cornwall. 

[3.3 With fulphurated arfenic. Arfenical py¬ 

rites. 

[4.3 With vitriolic acid. Martial vitriol. 

£5.3 With phlogifton. Martial coal ore. 

[6.3 With other fulphurated and arfenicated 

metals. See thefe in their refpeftive ar¬ 

rangements. 

Second Order. Semi-metals. 

There are but feven femi-metals yet difeovered, viz. 

I. Quick'filver, mercury; Argentum vivum, mercu- 

rius, hydrargyrum. 
This diftinguifhes itfelf from all metals, by the 

following qualities; 

a. Its colour is white and (hining, a little darker 
than that of filver. 

b. It is fluid in the cold, and divifible by the 

lead force ; but as it only flicks to a few bo¬ 

dies, to which it has an attra&ion, it is faid that 
it does not wet. 

c. It is volatile in the fire. 

d. Its weight is next to that of the gold, viz. to 

water, as 13,593 i : 1000. 

e. It attra£\s the other femi-metals and metals, 

and unites with them all, except cobalt and 

nickel, with which it cannot by any means 

yet known be made to mix. This union is 

called an ajnalgamation. This amalgamation, 

or mixtion of metallic bodies, according to the 

readinefs with which they unite or mix, is in 

the following progreflion, viz. gold, filver, lead, 

tin, zinc, bifmuth, copper, iron, and the regu- 

lus of antimony : but the three latter, however, 

do not very readily amalgamate. The iron 

- requires a folution of the vitriol of iron, as a 
medium to promote the union. 

f. It diffolves in the fpirit of nitre, out of which 
it i® precipitated by a volatile alkali, and the 

common fait, in form of a white powder; but 

28 U 1 if 
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if a fixed alkali is ufeJ, into a yellow powder 

or calx. 
g. It diffolves in the oil of vitriol by a ftrong 

boiling. 
h. It is not affe&ed by the acid of common fait, 

unlefs it be previously diflblved by other acids; 

in which cafe only they unite with one another, 

and may be fublimed together, which fublima- 

tion is a ftrong poifon. 
t. It unites with fnlphur by grinding; and then 

produces a black powder called athiops mine- 

rails, which fublime3 into a red ftriated body 

called faftitious cinnabar. 
k. The fu’phur is again feparated from thequick- 

fdver, by adding iron or lime, to which the 
fulphur attaches itfelf, leaving the quickfilver 

to be diftilled over in a metallic form; but if a 

fixed alkali is added to it, fome part of the 
quickfilver will remain in the refiduum, and in 

that cafe makes a liver of fulphur. 
Quickfilver is found, 

A. Native, or in a metallic ft3te. This is found 
in the quickfilver mines at Idria in Friuli, or 

the Lower Auftria, in clay, or in a black flaty 
lapis ollaris, out of which it runs, either fpon- 

taneoufly or by being warmed even in the hands. 
It has feveral times been found at Herr Sten’s 

Bottn, in the mines of Salberg in Weftman- 

land, and fometimes alfo amalgamated with na¬ 

tive filver. 

B. Mineralifed, 
(i.) With fulphur. Cinnabar; Cinnabaris na- 

tiva. This is of a red colour, and its fpe- 

cific gravity to water is as 7500 to 1000. 

a. Loofe or friable cinnabar; looks like red 

ochre. 
h. Indurated. Solid cinnabar. Is of a 

deep red colour; and, with rtfpeA to its 
texture, is either, 

1. Steel-grainedt 

2. Radiated: 

3. Compofed of fmall cubes, or fcaly: 
4. Chryftallifed, 

a. In a cubical form ; it is tranfparent, 
and deep red as a ruby. 

{2 ) With fulphur and copper; Mercurius 

cupro fulphur at <r mineralifatus. This is 
blackifh grey, of a glafly texture, and 

brittle; crackles and fplits exceffively in the 

fire ; and when the quickfilver and fulphur 
are evaporated, the copper is difcovered by 

its common opaque red colour in the glafs of 

borax, which, when farther forced in the fire, 

or diluted, becomes green and tranfparent. 

II. Bifmnth; tin-glafs. Vifmutum, bifmutum, mar- 

cajita officinalis. It is, 

a. Of a whitifh yellow colour. 

b. Of a laminated texture, foft under the ham¬ 
mer, and nevertheltfs very brittle. 

c. Its fpecific gravity to water is, as 9,700:: 1000. 

d. It is very fufible ; calcines and fcorifies like lead, 

if not rather eafier; and therefore it works on the 
cuppel. It is pretty volatile in the fire. 

e. Its glafs or flag becomes yellowilh brown, and 

has the quality of retaining fome part of the 

J O G Y. Oafs IV. 
gold, if that metal has been melteJ, calcined, Semi* 

and vitrified with it. 

f. It maybe mixed with the other metals, except co- 

bait and zinc, making them white and brittle. 

g. It diffolves in aquafortis, without imparting to 

it any colour ; but to the aqua-regia it gives 

a red colour, and may be precipitated out of 

both thefe folutions with pure water, into a 
white powder, which is called Spanijh ‘white. 

It is alfo precipitated by the acid of fea-falt; 

which laft unites with it, and makes the vifmur 

turn comeurn. 
h. It amalgamates eafily with quickfilver. Other 

metals are fo far attenuated by the bifmuth, when 

mixed with it, as to be {trained or forced along 

with the quickfilver through (kins or leather. 

Bifmuth is found in the earth. 2^6 

A. Native. This refembles a regulus of bifmuth, 

but confifts of fmaller fcales or plates. 
t. Superficial, or in crtifts. 

2. Solid, and compofed of fmall cubes. This 

is found in and with the cobalt ore, at Sclinee- 

berg in Saxony, and other foreign places: 

likewife along with the copper ore, at Ny- 

berget, in thepariflvof Stora Skedwi, in the 
province of Dalarne. 

B. In form of calx. 2-« 

1. Powdery or friable; Ochra vifmuti. This is 

of a whitifh yellow colour; it is found in form 

of an efflorescence, to the day, at Los in 

the province of Helfingland. 

It has been cuftomary to give the name of 

flowers of bifmuth to the pale red calx of co¬ 

balt, but it is wrong; becaufe neither the 
calx of bifmuth, nor its folutions, become red, 

this being a quality belonging to the cobalt. 

C. Mineralifed bifmuth. This is, with refpeft to 2-g 
colour and appearance, like the coarfe teffela- ^ 

ted potter’s lead ore ; but it Confifts of very thin 

Square plates or flakes, from which it receives a 

radiated appearance when broken croffwife. 
j. With fulphur. 

a. With large plates or flake3, from Baftnas 

at Riddarlhyttan, Bafringe aifiLStripas in 
Weftmanland. 

b. With fine or fmall fcales, from Jacobs - —■- 

grufvan at Riddarfhy ttan, and the mines at 

Los in the pariih of Farila in Helfingland. 
2. With fulphurated iron. 

a. Of coarfe, wedge-like fcales, from. Kon- 
gruben, at Gellebeck in Norway. 

This mineralifed bifmuth ore yfeldsa fine 
radiated regulus ; for which reafon it has 

been ranked among the antimonial ores, 

by thofe who have not taken proper care 

to melt a pure regulus or deftitute of fnl- 
phur from it; while others, who make no 

difference between regules and pure me¬ 

tals', have Hill more pofitively afferted it 

to be only an antimonial ore. 
III. Zinc; fpeltie. Zincum. 25c 

a. Its colour comes neareft to that of lead, but it 
does not fo eafily tarnifh; 

“b. It (hows a texture, when it is broken, as if it 

were compounded of flat pyramids. 

c. Its 



Order II. MINERA 
Semi- c. Its fpecific gravity to water is, as 6,900 or 7000 

Metals. toiooo. 

Zinc‘ d. It melts in the fire before it has acquired a 

glowing heat ; but when it has gained that 

degree of heat, it burns with a flame of a 

changeable colour, between blue and yellow ; 

and If in an open fire, the calx rifes in form of 

foft white flowers; but if in a covered veflel, 

with the addition of fome inflammable, it isdi- 

ftilled in a metallic form ; in which operation, 

however, part of it is fometimes found vitrified. 

e. It unites with all the metals, except bifmuth, 

and makes them volatile. It is, however, not 

eafy to unite it with iron without the addition 

of fulphur. It has the ftrongeft attraction to 

gold and copper, and this laft metal acquires a 

yellow colour by it; which has oceafioned 

many experiments to be made to produce new 

metallic compofitions. 

f. It is diflfolved by all the acids: of thefe the 

vitriolic acid has the ftrongeft attraction to it; 

yet it does not diflblve it, if it is not previoufly 

diluted with much water. The abundance of 

phlogifton in this femi-metal is perhaps the rea- 

fon of its ftrong attradion to the vitriolic acid. 

g. Qm'ckfilver amalgamates eafier with zinc than 

with copper, by which means it is feparated 

from compofitions made with copper. 

h. It feems to become ele&rical by fri&ion, and 

then its fmaller particles are attra&ed by the 

loadftone ; which effeds are not yet perfectly 

inveftigated ; but they may excite philofophers 

to make farther experiments, in order to difco- 

ver whether the eleCtrical power {hews itfelf in 

the metals by being attraded by the load¬ 

ftone, or whether the magnetic power can be 

exerted on other metals than iron. 

260 Zinc is found, 

A. In form of calx. 

(1.) Pure. 

a. Indurated. 

1. Solid. 

2. Cryftallifed. 

This is of a whitifh grey colour, and 

its external appearance is like that of a 

lead fpar ; it cannot be defcribcd, but 

is eafily known by an experienced eye. 

It looks very like an artificial glafs of 

zinc; and is found among other cala¬ 

mines at Namur, and in England. 

(2.) Mixed. 

a. With a martial ochre; Ochra Jive calx 

zincs mariialis. 

1. Half indurated. Calamine; Lapis ca- 
laminar is. 

a. Whitiflt yellow, 

k Reddifh brown. 

This feems to be a mouldered or 
weathered blende. 

b. With a martial clay or bole. 

t. With a lead ochre and iron. 
J3. Mineralifed zinc. 

(1.) With fulphurated iron. Blende, mock- 

lead, black-jack, mock-ore ; pfeudogalenar 

and blende of the Germans. 

LOGY. 5I05 
a. Mineralifed zinc in a metallic form. Semi- 

Zinc ore. Metals, 

This is ofa metallic blueifh grey colour, Z'nc‘ 
neither perfectly clear as a potter’s ore, 

nor fo dark as the Swedifh iron ores. 

1. Of a fine cubical or fcaly texture. 
2. Steel-grained. 

B. In form of calx. Blende. Mock-lead ; 26z 

Sterile nigrum. Pfeudogalena. This is 
found, 

1. With courfe fcales, 

a. Yellow; femi-tranfparcUt. 
b. Green iflt. 

c. Black; peckbende or pitch blende of 
the Germans. 

d. Blackifh brown. 

2. With fine fcales, 

*. White. 

b. Whitifh yellow. 

c. Reddifh brown. 

3. Fine and fparkling ; at Goflar called 

brattn bleyertz. 
a. Dark brown. 

The zinc, in thefe laft kinds of 

blendes, is as it were in form of a 

calx or glafs, fo that they are often 

tranfparent: on the contrary, in the 

zinc ore, (n° 261.) it feems rather 

to be in a metallic form, or, like 

moft other metals, mineralifed with 

fulphur. The fulphur, neverthelefs, 

exifts in the different kinds of blende, 

equally as in the zinc ore; and this 

remarkable difference in their ap¬ 

pearance muft be accounted for from 

another principle than the quantity 

of the zinc which they contain; be- 

caufe the yellow and white blendes 

are often found richer than the zinc 

ores; but the zinc ores are, however, 

more eafy to melt, and confequently 

more profitable. Perhaps it is be- 

caufe the blende does not contain a 

fufficient quantity of the phlogifton 

of the fulphur, to prevent the cal¬ 
cination of the zinc. 

It is no matter whether a calcined 

blende is called calamine or not, pro¬ 

vided it has fuch properties that it 

may be employed to the fame pur- 

pol'es, and with the fame advantage, 

as that calamine which nature has 

freed from its fulphur by its wea¬ 

thering or decaying. This may be 

done with fome kinds of blende; and 
Mr Von Swab has given evident and 
excellent proofs o£ it in Sweden ; in- 

fomuch that it would demonftrate a 
want of experience to infift that ful- 

phur cannot be expelled by calcina¬ 

tion, without deftroying the zinc it¬ 

felf, and that flowers of zinc may be 

produced from zinc ores in a calci¬ 

ning heat, without addition of any 

phlogifton. 
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Mr Jnfti however avers, that he 

has found an ore of this quality, 

which in his Mineralogy he calls 

Tiinkfpat: but there is great reafon 
to doubt if it really contains any 

zinc, until it is proved whether the 
author added any phlogifton during 

the calcination, or reduced the zinc 

out of it; hecanfe, although the 
flowers of zink may not always be 

perfe&ly well calcined, yet there is 

no inflance of a natural zinc ore be¬ 

ing difcovered, which by itfelf yields 

thofe flowers during the calcination: 

and it requires, befides, a ftrongheat 

to produce thefe flowers from a per¬ 

fect calx or glafs of this femi-metal, 

either natural or artificial, though 

mixed with a phlogifton ; for it could 

not have been a native zinc, fihce it 
refembled a fpar, and fuch a one 

very likely is not to be found in 
nature. 

IV. Antimony; Antimonium Stibium This femi- 

metal is, 

a. Of a white colour almoft like filver. 

1. Brittle ; and in regard to its texture, it con- 

fifts of fhining planes, of greater length than 
breadth. 

c. In the fire it is volatile, and volatilifes part of 

the other metals along with it, except gold and 

platina. It may, however, in a moderate fire, 

be calcined into a light grey calx, which is 
pretty refra&ory in the fire, but melts at laft 

to a glafs of a reddifh brown colour. 

d. It diffolves in fpirit of fea-falt and aqua regia, 

but is only corroded by the fpirit of nitre into 

a white calx ; it is precipitated out of the aqua 
regia by water. 

e. It has an emetic quality when its calx, 

glafs, or metal, is diffolved tn an acid, except 

when in the fpirit of nitre, which has not this 
effea. 

f It amalgamates with quickfilver, if the re- 

gulus, when fufed, is put to it; but the quick¬ 

filver ought for this purpofe to be covered with 

warm water: it amalgamates with it likewife, 
if the regulu3 of antimony be previoufly melted 
with an addition of lime. 

Antimony is found in the earth. 

A. Native. 

This is of a filver colour,-and its texture is 
compofed of pretty large fhining planes. 

This kind was found in Carls Ort, in the 

mine of Salberg, about the end of the laft 

century; and fpecimens thereof have been 

preferved in colledlions under the name of an 

arfenical pyrites, until the mine-mafter Mr 
Von Swab difcovered its real nature, in a 

treatife he communicated to the Royal Aca¬ 

demy of Sciences at Stockholm in the year 

T748. Among other remarkable obfervations 
in this treatife, it is faid, firft, That this native 

antimony eafily amalgamated with quickfilver; 

doubtlefs, becaufc it was imbedded in a lime- 

O G Y. Clafs IV. 
ftone; fince, according to Mr Pott’s experi- Sedi¬ 

ments, an artificial regulus of antimony may, 

by means of lime, be difpofed to an amalga-  A—— 

mation : Secondly, That when brought in 

form of a calx, it fliot into cryftals during the 

cooling. 

B. Mineralifed antimony. 26c 

(1.) With fulphur. 
This is commonly of a radiated texture, 

compofed of long wedge-like flakes or plates; 

it is nearly of a lead colour, and rough to 

the touch, 

a. Of coarfe fibres. 

b. Of fmall fibres. 
c. Steel-grained, from Saxony and Hun¬ 

gary. 

d. Cryftallifed, from Hungary. 
1. Of a prifmatical, or of a pointed pyra¬ 

midal figure, in which laft circumftance 

the points are concentrical. 

Mr Cronftedt mentions a fpecimen 
of this, in which the cryftals were co- 

i veredwith very minute cryftals of quartz, 

except at the extremities, where there 
was always a little hole : this fpecimen 

was given for a flos fsrri fpar. 

(2.) With fulphur and arfenic. Redantimony 266 

ore; Antimonium folare. 
This is of a red colour, and has the fame 

texture with the preceding, though its fibres 

are not fo coarfe. 

a. With fmall fibres. 
b. With abrupt broken fibres, from Braunf- 

dorff in Saxony, and from Hungary. 
All antimonial ores are fomewhat arfe¬ 

nical, but this is more fo than thepreceding 

kinds. 

(3.) With fulphurated filver. Plumofe filver- 

ore. 

(4.) With fulphurated filver, copper, and arfe¬ 

nic. 

(5.) With fulphurated lead. 

r. Arfenic. This is, 267 

a. In its metallic form, nearly of the fame colour 

as lead, but brittle, and changes fooner its 

fhining colour in the air, firft to yellow, and 

afterwards to black. 

b. It appears laminated in its fraftures, or where 

broken. 
c. Is very volatile in the fire, burns with a fmall 

flame, and gives a very difagreeable fmell like 

garlic. 
d. It is, by reafon of its volatility, very difficult 

to be reduced, unlefs it is mixed with other 

metals: However, a regulus may be got from 

the white arfenic, if it is quickly melted with 
equal parts of pot-afhes and foap; but this 

regulus contains generally fome cobalt, moft 

of the white arfenic being produced from the 

cobalt ores during their calcination. The 

white arfenic, mixed with a phlogifton, fub- 

limes likewife into oftoedral cryftals' of a 

metallic appearance, whofe fpecific gravity is 

8,308. 

e. The calx of arfenic, which always, on account 
of 
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Semi- of its volatility, mail be got as a fublimation, 

Metals. ;3 white, and eafily melts to a glafs, whofe 

Arfenic. fpecific gravity is 5,000. When fulphur is 

blended in this calx, it becomes of a yellow, 

orange, or red colour; and according to the 

degrees of colour is called orpiment or yellow 

arfenic; fandarach, realgar, or red arfenic; and 

alfo rubinus arfenici. 
f. This calx and glafs are diflbluble in water, and 

in all liquids; though not in all with the fame 

facility'. In this circumftance arfenic relembles 

the falts; for which reafon it alfo might be 

ranked in that clafs. 

g. The regulus of arfenic diflolves in fpirit of 

nitre; but as it is very difficult to have it per¬ 

fectly free from other metals, it is yet very little 

examined in various menftrua. 

b. It is poifonous, efpecially in form of a pure 

calx or glafs: But probably it is lefs dange¬ 

rous when mixed with fulphur, fince it is proved 

by experience, that the men at mineral works 

are not fo much affe&ed by the fmoke of this 

mixture as by the fmoke of lead ; and that 

fome certain nations make ufe of the red arfe¬ 

nic in fmall dofes as a medicine. 

/. It unites with all metals, and is likewife much 

ufed by nature itfelf to difTolve, or, as we term 

it, to mineralife, the metals, to which its vola¬ 

tility and diflolubility in water muft greatly 

contribute. It is likewife moft generally mixed 

with fulphur. 

k. It abforbs or expels the phlogifton, which has 

coloured glaffes, if mixed with them in the 

fire. 

Arfenic is found, 

268 [1.] Native; called Scherbencobolt and Fliegenjlein 

by the Germans. 
It is of a lead colour when frelh broken, and 

may be cut with a knife, like black lead, but 

foon blackens in the air. It burns with a fmall 

flame, and goes off in fmoke. 

A. Solid and teflaceous. 

This is found in the mines of Saxony, the 
Hartz, and Hungary. 

B. Scaly, at Kongfberg in Norway. 

C. Friable and porous; Fliegenjlein. 

(1.) With fhining Allures, 

This is by fome called Spigel cobolt, (mi- 

nera colalti fpecularis), according to their 

notions of the affinity of thefe metals to one 
another. However, there always remains 

after the volatilifati.on of the fcherbencobolt, 
fome calx, either of cobalt or bifmuth, and 

fome filver, though in too fmall a quantity 

to deferve any notice. 

(2.) In form of a calx. 

A. Pure, or free from heterogeneous fubftances. 

1. Loofe or powdery. 

2. Indurated, or hardened. This is found in 

form of white femi-tranfparent cryftals. 

B. Mixed with fulphur. 
X. Hardened. 

a. Yellow. Orpiment; Auripigmentum. 
i. Red. Native realgar, or fandarach. 

The orpiment may perhaps be found. 

LOGY. 5I07 
naturally in loofe fcaly powder, as it is Semi- 

fometimes met with in the fhops: how- MeTjSLS- 

ever, the hardened fort is feldom found but CobalL 
in colle&ions. 

C. Mixed with the calx of tin, in the tin-grains. 

D. With fulphur and filver, in the rothgulden, 
or red filver ore. , 

E. With calx of lead, in the lead-fpar. 

F. With calx of cobalt, in the efflorel'cence of 
cobalt. 

[2.] Mineralifed. 

A. With fulphur and iron. Arfenical pyrites 2 

or inarcafite. Thefe kinds in Cornwall are 

called filvery or white mundics, and plate mun- 
dics. : 

This alone produces red arfenic, when cal¬ 

cined, and is found in great quantities in the 

mines of Loras in the province of Dalarne: It 
i3 if a deeper colour than the following. 

B. With iron only. This differs with regard to 
it3 particles, being, 

1. Steel-grained; 

2. Coat fe-grained, from Wefterfilfverberget; 
3. Cryllallifed. 

a. In an oftoedral figure. This is the mod: 
common kind. 

b. Prifmatical. The fulphureous marcafite 
is added to this kind, when red arfenic is 

to be made; but in Sweden it is fcarcer 

than the fulphureous arfenical pyrites. 

C. With cobalt, almoft in all cobalt ores. 
D. With filver. 
£. With copper. 

F. With antimony. 

VI. Cobalt. 2*Q 

This femi-metal is,. 1 
a. Of a whitilh grey colour, nearly as fine-tem¬ 

pered fteel. 

b. Is hard and brittle, and of a fine-grained tex¬ 

ture ; hence it is of a dufky, or not fhining ap¬ 
pearance. 

c. Its fpecific gravity to water is 6000 to 10C0. 

d. It is fixt in the fire, and becomes black by cal¬ 

cination ; it then gives to glaffes a blue colour, 

inclining a little to violet, which colour, of all 
others, is the moft fixed in fire. 

e. The concentrated oil of vitriol, aquafortis, 

and aqua-regia, diffolve it; and the folutions 
become red. The cobalt calx is likewife dif- 

folved by the fame menftrua, and alfo by the 

volatile alkali and the fpirit of fea-falt. 

f When united with the calx of arfenic in a flow 

(not a brifle) calcining heat, it affumes a red 

colour:, the fame colour is naturally produced 

by way of effiorefcence, and is then called the 

bloom, or flowers of cobalt. When cobalt and 

arfenic are melted together in an open fire,, 
they produce a blue flame. 

g. It does not amalgamate with quickfilver by 
any means hitherto known- 

b. Nor does it mix with bifmuth, when melted 

with It, without addition of fome medium to 
promote their union. 

The cobalt is moll commonly found in the earth 
mixed with iron. 

3 A. Ift 
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MINERA 
A. In form of~a calx. 

(1.) With iron without arfenic. 

a. Loofe or friable. Cobalt ochre. It is 

black, and like the artificial zaffre. 

1. Indurated ; the fcblacken or flag cobalt. 

This is likewife of a black colour, but of 

a glafly texture; and feems to have loft 

that fubftance which mineralifed it, by be¬ 

ing decayed or weathered. It is often con¬ 

founded witli the fclierbencobolt, for it is 

feldom quite free from arfenic; and there 

may perhaps exift a progreffive feries from 

the fchlacken kind to the fcherbenCo- 

bolt kind. 
(2 ) With the calx of arfenic. Cobalt-blut; 

Ochra cobalts rubra ; bloom, flowers, or ef- 

florefcence, of cobalt. 

a. Loofe or friable. This is often found of 

a red colour like other earths, fpread very 

thin on the cobalt ores, and is, when of a pale 

colour, erroneoufly called flowers ofbifmuth. 

b. Indurated. Hardened flowers of cobalt. 

This is commonly cryftallifed in form of 

deep red femi-tran fpa ren t rays or radiat ions. 

A white cobalt-earth, or ochre, is faid 

to have been found. It has been feen and 

examined by a celebrated mineralift, who 

has found it in every refpeA, except the 

colour, to refemble the cobalt flowers; 

and it is very poflible that thofe cobalt 

flowers might in length of time have loft 

their red colour, and become white. 

B. Mineralifed. 
(1.) With arfenic and iron in a metallic form. 

This is of a dim colour when broken, and 

not unlike fteel. It is found, 

a. Steel-grained. 

b. Fine-grained, 

c. Coarfe-grained. 

d. Cryftallifed. 

1. In a dendritical or arborefcent form. 

2. Polyedral, with fhining furfaces; the 

glanzkobolt of the Germans. 

3. I11 radiated nodules. 

(2.) With fulpharated iron. This is of a 
lighter colour than the preceding, nearly 

like to tin or fiber. It is found, 

A. Cryftallifed. 

1. In a polygonal form. 

a. Of a flaggy texture. 

b. Coarfe-grained. This kind dif- 

covers not the leaft mark of arfe- 

mc. The coarfe-grained becomes 

f lmy in the fire, and flicks to the 

iiirring hook during the calcination, 

in the fame manner as many regules 

do ; and is a kind of regule prepared 
by nature. 

That fort of a flaggy texture is 
very martial, and is defcribed by the 

mine-mafter Mr Brandt, in the Adis 

of the Swedilh Academy of Sciences 

for the year 1746. Both thefe give 

a beautiful colour. 

(3.) With fulphur, arfenic, and iron. This re- 

L O G Y. Clafs IV. 
ferables the arfenicated cobalt ore, being on- Scmi- 

ly rather of a whiter or lighter colour. It Metals' 

is found, NtdeL 

a. Coarfe-grained. 

b. Cryftallifed, 

1. In a polygonal figure, with fhining 

furfaces, or glasnkobolt. It is partly 

of a white or light colour, and partly 

of a fomewhat reddifh yellow. 

(4.) With fulphumed and arfenicated nickel 27S 
and iron ; fee n° 279. 

VII. Nickel; Niccolum. This is the lateft difco- 27_ 

vered femi-metal. It was firft defcribed by its ' . 

difcoverer Mr Cronftedt, in the Adis of the Royal 
Academy of Sciences at Stockholm for the years 

1751 and 1754, where it is faid to have the fol¬ 
lowing qualities; That, 

1. It is of a white colour, which, however, in¬ 

clines fomewhat to red. 

2. Of a folid texture, and fliining in its fradtures. 

3. Its fpecific gravity to water is as 8,500 to 1000. 

4. It is pretty fixt in the fire; but, together with 

the fulphur and arfenic, with which its ore 

abounds, it is fo far volatile, as to rife in form 

of hairs and branches, if in the calcination it is 
left without being ftirred. 

5. It calcines to a green calx. 

6. This calx is not very fufible, but, however, 

tinges glafs of a transparent reddifh-brown or 
jacinth colour. 

7. It diffolves in aquafortis, aqua regia, and the 

fpirit of fea-falt, but more difficultly ir.the vi¬ 

triolic acid, tinging all thefe folutions of a deep 

green colour. Its vitriol is of the fame co¬ 

lour ; but the colcothar of this vitriol, as well 

as the precipitates from the folutions, become 

by calcination of a light green colour. 

8. Thefe precipitates are diflolved by the fpirit of 

fal ammoniac, and the folution has a blue co¬ 

lour ; but being evaporated, and the fediment 

reduced, there is no copper, but a nickel re- 
gulus is produced. 

9. It has a ftrong attradlion to fulphur; fo that 

when its calx is mixed with it, and put on a 

fcorifying teft under the muffel, it forms with 

the fulphur a regule: this regule rcfembles the 

yellow ft eel-grained copper-ores, and is hard 
and Ihining on its convex fill-face. 

10. It unites with all the metals, except quick- 

filver and fjiver. When the nickel regulus is 

melted with the latter, it only adheres clofe to 

it, both the metals lying near one another on 

the fame plane; but they are ealily feparated 

with a hamrjier. Cobalt has the ftrongeft at- 

traftion to nickel, after that to iron, and then 

to arfenic. The two former cannot be fepa¬ 

rated from one another but by their fcorifica- 
tion; which is eafily done, fince 

11. This femi-metal retains its phlogifton a long 

time in the fire, and its calx is reduced by the 

help of a very fmall portion of inflammable 

matter: it requires, however, a red heat before 

it can be brought into fufion, and melts a little 

fooner, or almoft as foon as copper or gold, 

opnfequently fooner than iron. 

The 
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Ophites, 

& c. 

_ I. Mixed with the calx of iron. This is green, 

2^ and is found in form of flowers on Kupfer- 
nickel. 

279 B. Mineralifed nickel. 

I. With fulphurated and arfenicated iron and 

cobalt. Kupfernickel. This is of a reddilh 
yellow colour; and is found, 

a. Of a flaggy texture, in Saxony. 
b. Fine-grained; and 

c. Scaly, in Loos cobalt-mines in the pro¬ 

vince of Helfingeland, at which place it 

is of a lighter colour than the foreign ones. 

Thefe two are often from their colour con¬ 

founded with the liver-coloured marcafite. 
280 2. With the acid of vitriol. This is of a beau¬ 

tiful green colour, and may be extracted out 

of- the nickel ochre, or efflorefcence of the 
Kupfernickel. 

Of Saxa and Petrifactions. 

3S1 Though the Saxa, and fofiils commonly called pe¬ 

trifactions, cannot be ranked in a mineral fyftem, as 

confiding of principles already taken notice of; yet as 

thefe bodies, efpecially the latter, occupy fo confider- 

able a place in mod mineral colledfions, and the former 

mud neceffarily be taken notice of by the miners in 

the obfervations they make in the fubterranean geo¬ 
graphy, it appeared proper to fubjoin them in fuch an 

order as may anfwer the purpofe for which they are 

regarded by miners and mineralogids. 

FIRST ORDER. 

Saxa. Petr*. 

2^z Thefe may be divided into two kinds. 

1. Compound faxa, are dones whofe particles, con¬ 

fiding of different fubdancee, are fo exadlly fitted and 

joined together, that no empty fpace, or even cement, 

can be perceived between them ; which feems to indi¬ 

cate, that fome, if not all, of thefe fubflances have 
been foft at the inflant of their union. 

2. Conglutinated dones, are dones whofe particles 

have been united by fome cementitious fubflance, 
which, however, is feldom perceivable, and which of¬ 

ten has not been fufficient to fill every fpace between 
the particles: in this cafe the particles feem to have 

been hard, worn off, and in loofe, Angle, unfigured 

pieces, before they were united. 
383 I. Compound faxa. 

A. Ophites. Scaly limeflone with kernels or 
bits of ferpentine done in it. 

1. Kolmord's marble. It is white and green. 
2. Serpentina antico, is white, with round pieces 

of black deatites in it. This mud not be 

confounded with the ferpentino verde antico. 

3. The Haraldfo marble. White, with qua¬ 
drangular pieces of a black deatites. 

4. The marmor pozzevera di Genoua. Dark 
green marble, with white veins. This kind 

receives its fine polilh and appearance from 
the ferpentine done. 

284 B. Stelljien or gefiellfiein; Saxum compofitum par- 
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ticulis quartzofis & micaceis. Wherflonc, 

1. Of difiinft particles. In fome of thefe the &c- 

quartzofe particles predominate, and in others 
the micaceous: in the lad cafe it is com¬ 
monly fiaty, and eafy to fplit. 

2. Of particles which are wrapt up in one an¬ 
other. 

a. Whitilh grey. 
b. Greenilh. 

c. Reddilh. Both thefe kinds of flellften 
are, for their refidance to the fire, employ¬ 

ed in building furnaces; but the latter is 

the bed, becaufe it feems at the fame time 

to contain a little of a refra£lory clayifh 

fubdance : it, however, cracks very foou, 

if the flat fide of the flratum, indead of 

the extremity, is turned towards the fire. 

It is alfo of great ufe in mills. It is lucky 

for oeconomical purpofes, that the plates 
of thefe dones are fo thick, although 

thereby they are not foeafily fplit. 
C. Norrka. Murkfien of the Swedes. Saxum 285 

compofitum mica, quartzo, et granato. 

1. With diftindt garnets or Ihirl. 
a. Light grey. 

b. Dark grey. 

c. Dark grey, with prifmatical, radiated, or 
fibrous cockle or Ihirl. 

2. With kernels of garnet-done. 

a. Of pale red garnet-done. The firfl of 
this kind, whofe fiaty ffrata makes it com¬ 

monly eafy to be fplit, is employed for 

mill-ftones, which without difficulty di- 

ftinguilh themfelves for that purpofe, if 
fand is firff ground with them, becaufe 

the fand wears away the micaceous par¬ 

ticles on the furfaces, and leaves the gar¬ 

nets prominent, which renders the done 

fitter for grinding the corn. 

£>. The whetdone, Cos. Saxum compofitum mi- 286 

cd, quartzo, et forfan argilli martiali in non- 

nullis fpeciebus. 
1. Of coarfe particles. 

a. White. 
b. Light grey. 

2. Of fine particles. 

a. Liver-brown colour. 
b. Blackilh grey. 

c. Light grey. 

d. Black. The table-date, or that kind ufed 
for large tables and for fchool-flates. 

The naked eye, and the magnifying 

glafs, much better difcovers the micaceous 

particles in this kind to be as it were 

twifled in one another; fome clay feems 
likewife to enter into the compofition : 

however, it cannot yet be certainly affert- 

ed that it is real mica which has that ap¬ 

pearance in this kind. 
3. Of very minute and clofely combined par¬ 

ticles. The Turkey done. This is of an 
olive colour, and feems to be the fined mix¬ 

ture of the firfl fpecies of this genus. It is 

found in loofe dones at Biorklkoginas in the 

parilh of Hellefors in Weflmanland, though 
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The nickel is found. 

A. In form of a calx. Nickel ochre. 
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not perfe&ly free from crofs veins of quartz, 

which always are in the furface of the rock, 

and fpoil the whetftones. It is alfo faid to 
be found in Tellemarken in Norway, The 

belt of this fort come from the Levant, and 

are pretty dear. The whetftone kinds, 

when they fplit eafdy, and in thin plates, 

are very fit to cover houfes with, tho’ moft 
of them are not ufed for that purpofe. 

E- The telgfien of the Swede6. Lapis allaris. 

Saxum compofitum Jleatite et mica. 
a. Light grey. 

b. Whitilh yellow. 
e. Dark grey. 

d. Dark green. This is employed with great 

advantage to build fire-places and furnaces, 

&c. and when it is flaty, the extremities of 

the ftrata mult be turned towards the fire. 
F. Porphyry; Porphyritet. Italorum porfido. 

Saxum compofitum jafpide et feltfpato, interdum 
mica et bafalte. . 

a. Its colour i3 green, with light green feltfpat, 

Serpentino verde antico. It is faid to have 
been brought from Egypt to Rome, from 

which latter place the fpecimens of it now 
come. 

b. Deep red, with white feltfpat. 
c. Black, with white and red feltfpat. 

d. Reddilh brown, with light-red and white 
feltfpat. 

e. Dark grey, with white grains of feltfpat al¬ 

fo. Many varieties of this kind in regard to 

colour are found in form of nodules or loofe 
ftones in Sweden ; but we have only men¬ 

tioned the hardeft and fineft of thofe which 
are found in' the rocks; becaufe, befides 

thefe, there are coarfe porphyries found, 
which fcarce admit of any polilh. The dark 

red porphyry has been moft employed for 

ornaments in building : yet it is not the on¬ 

ly one known by the name of porfido, the I* 

talians applying the fame name alfo to the 
black kind. 

288 G. T\\ztrappoi the Swedes. Saxum compofitum 

jafpide martiali niolli, feu argilld martiali indu- 
rata, et - - - - 

This kind of ftone fometiraes conftitutes or 

forms whole mountains ; as, for example, the 

mountain called Hunneberg in the province of 
Weftergottland, and at Drammenin Norway; 

but it is oftener found in form of veins in moun¬ 
tains of another kind, running commonly in a 

ferpentine manner, contrary or acrofs to the 

dire&ion of the rock itfelf. It is not homoge¬ 
neous, as may be plainly feen at thofe places 

where it is not preffed clofe together ; but 

where it is prcfied clofe, it feems to be per¬ 

fectly free from heterogeneous fubftances. 
When this kind is very coarfe, it is interfper- 

fed with feltfpat; but it is not known if the 

finer forts likewife contain any of it. Befides 

this, there are alfo fome fibrous particles in it, 
and fomething that refembles a calcareous fpar: 

this, however, docs not ferment with acids, 

but melts as eafy as the ftone itfelf, which be- 

Saxa. 
comes a black folid glafs in the fire. By cal-Trapp, &e. 

cination it becomes red, and yields in elfays 12 

or more per cent, of iron. No other fort of 

ore is to be found in it, unlefs now and then 
fomewhat merely fuperficial lies in its fiffures ; 

for this ftone is commonly, even to a great 
depth in the rock, cracked in acute angles, or 

in form of large rhomboidal dice. It is em¬ 

ployed at the glafs-houfes, and added to the" 
compofition of which bottles are made. By 

the Germans it is called fchwach or fchruarts- 
Jiein; at the Swedilh glafs-works, trappjkiol, 

tegeljkiol, or fivartjkiol; and at Jarlfberg in 
Norway, blabefl. In the air it decays a little, 

leaving a powder of a brown colour ; it cracks 

commonly in the fire, and becomes reddilh 

brown if made red-hot. It is found4 

1. Of coarfe chaffy particles. 

a. Dark grey. 

b. Black. 

2. Coarfe-grairted. 
a. Dark grey. 

b. Reddilh. 
c. Deep brown. 

3. Of fine imperceptible particles. 

, a. Black. The touchftone; Lapis lydius. 

b. Blueilh. 

c. Grey. 

d. Reddilh. 

The black variety (3.*-) is fometimes 
found fo compaft and hard, as to take a 

polilh like the black agate; it melts, how¬ 
ever, in the fire to a black glafs; and is, 

when calcined, attra&ed by the load- 
Itone. 

II. Amygdaloides. Saxum bafi jafpided'martiali, * 
cum fragment is fpati calcarei et ferpentini, figu- 

rd ellipticd. The carpolithi or fruit-tlone 
rocks of the Germans. It is a martial jafper, 

in which elliptical kernels of calcareous fpar 

and ferpentine ftone are included. 

a. Red, with kernels of white limeftone, and 
of a green fteatites. This is of a particular 

appearance, and when calcined is attraded 
by the loadltone ; it decays pretty much in 

the air, and has fome affinity with the trapp, 

and alfo with the porphyry. There are 

fometimes found pieces of native copper in 
this ftone. 

I. The gronfien of the Swedes. Saxum compofi- 2gc 
turn mied et hornblende. Its balls is hornblende, 
interfperfed with mica. It is of a dark green 
colour, and is dug in feveral places in Smoiand, 

where it is employed in the iron furnaces as a 
flux to the bog ore. 

K. The granites. Saxum compofitum feltfpata, 

mica et quartzo, quibits accidentaliter interdum * 

hornblende, Jleatites, granatus et bafaltes immix- 
ti funt. Its principal conftituent parts are felt¬ 

fpat, or rhombic quartz, mica, and quartz. 

It is found, 
(1.) Loofe or friable. This is ufed at the 

Swedilh brafs- works1 to call the brafs in, and - 

comes from France. 

{2.) Hard and compad. 
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j. Fine-grained. 
2. Coarfe-grained. 

b. Grey, with many and various colours. 

The granites are feldom flaty or lamina¬ 

ted, when their texture is clofe, and the 

harder particles, as the felt-fpat or rhom¬ 

bic quartz, the quartz, and the fhirl, pre¬ 
dominate in it. They admit of a good 

polifti; for which reafon the Egyptians in 

former times, and the Italians now, work 
them into large pieces of ornamental ar¬ 

chitecture ; for which purpofe they are 

extremely fit, as they do not decay in the 
air. 

II, Conglutinated faxa. 

A. Of larger or broken pieces of ftones of the 
fame kinds conglutinated together. Breccia. 

1. Of limeftone cemented by Time. 

a. The calcareous breccia 5 Breccia calcarea: 

the marvi't Irecciati of the Italians. 
When thefe kinds have fine colours, 

they are poliflied and employed for orna¬ 

ments in architecture, and other cecono- 

mical ufes : they come from Italy. 

b. The lumachella of the Italians, or fiiell- 

marbles. Thefe are a compound of (hells 

and corals, which are petrified or changed 

into lime, and conglutinated with a cal¬ 

careous fubftance. When they have many 
colours, they are called marbles, and em¬ 

ployed for the fame purpofes as the pre¬ 

ceding. 
2. Of kernels of jafper cemented by a jafpery 

fubftance. Breccia jafpidea. Diafpro brec- 

ciato of the Italians. Of this kind fpeci- 

mens from Italy are feen in collections. A 
coarfe jafper breccia is faid to be found not 

far from Frejus in Provence in France. 

3. Of filiceous pebbles, cemented by a jafpery 

fubftance, or fomething like it. The plum¬ 

pudding ftone of the Englifh. Breccia Ji- 

licea. Its balls, which at the fame time is 

the cement, is yellow, wherein are contained 

Angle flinty or agaty pebbles, of a grey co¬ 

lour or variegated. This is of a very elegant 

appearance when cut and poliflied; it is found 

in England. 

4. Of quartzofe kernels combined with an un¬ 

known cement. Breccia quartzofa. 

5. Of kernels of feveral different kinds of 

ftones. Breccia faxofa. 

a. Of kernels of porphyry, cemented by a 

porphyry or coarfe jafpery fubftance ; 

Breccia porphyrea. 

1. Of kernels of feveral faxa; Breccia inde- 

terminata. Is found in loofe ftones in Da- 

larne, and are originally broken from the 

Fiell traCts in Serna, which confift of no¬ 

thing elfe but conglutinated ftones. 

c. Of conglutinated kernels of fandftone; 

Breccia arenacea. This kind confifts of 

fandftone kernels, which have been com¬ 

bined a fecond time together. 

The above-mentioned brecciae of them- 
2 
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felves mull demand the diftinCtions here Congluti- 

made between, but which perhaps may nated 
feem to be carried too far, fince their par- toncs* 

tides are fo big and plain as to be eafily 

known from one another. Thefe ftones are 
a proof both of the fubverfions which the 

mountains in many centuries have under¬ 

gone, and of fome of hidden means which 

nature makes ufe of in thus cementing dif¬ 
ferent kinds of ftones together. Any 

certain bignefs for the kernels or lumps in 
fuch compounds, before they deferve the 

name of breccia, cannot be determined, 

becaufe that depends on a comparifon 
which every one is^t liberty to imagine. 

At one place in the mountain called Hy- 

kielergety the kernels of porphyry have a 

diameter of fix feet, while in other places 

they are no bigger than walnuts. At 

Maffewala, the kernels have a progreffivc 

fize down to that of a fine fandftone. Mod 
of this kind of ftone is fit for ornaments, 

though the workmanftiip is very difficult 
and coftly. 

B. Conglutinated ftones of grannies or fands of 

different kinds. Sandftone ; Lapis arenaceus. 
In this divifion are reckoned thofe which 

confift of fuch minute particles, that all of 

them cannot eafily be difeovered by the naked 

eye. The greateft part, however, confift of 

quartz and mica; which fubftances are the 

mod fit to be granulated, without being 
brought to a powder. 

1. Cemented by clay. 

a. With an apyrous or refraCtory clay; is 

of a loofe texture, but hardens, and is 

very refraCtory in the fire. 

1. With common clay; from Burfwick in 

the ifland of Gottland. 

2. With lime; refembles mortar made with 
coarfe fand. 

a. Confiding of tranfparent and greeniffi 

grains of quartz and white limeftone. 

b. Of no vifible particles. This is of a 

loofe texture, and hardens in the a'r. 
3. With an unknown cement. 

a. Loofe. 

b. Harder. 
c. CompaCt. 

d. Very hard. 

4. Cemented by the ruft or ochre of iron. 

Is found in form of loofe ftones at feveral 

places, and ought perhaps to be reckoned 

among the mineral arenacea or fand-ores; 

at leaft when the martial ochre makes any 

confiderable portion of the whole. 

C. Stones and ores cemented together; Minera 

arenacea. 

1. Of larger fragments. 

a. Mountain green, or viride montanum cupni% 

and pebbles cemented together, from Siberia. 

b. Potters lead-ore, with limeftone. 

c. Yellow or marcafitical copper ore, with 
fmall pebbles. 

2. Of fmaller pieces. 
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MINERALOGY. 
a. Potters lead-ore with a quartzofe fand. 

b. Mountain green with fand from Siberia. 

c. Cobalt ore with fand. 
d. Martial ochre with fand. 

SECOND ORDER. 

Mineral changes, or the Petrifactions. 

Mineralia-Larvata, vulgo Petrifafia, 

Are mineral bodies in the form of animals or 

vegetables, and for this reafon no others belong to 

this order than fuch as have been really changed from 

the fubje&s of the other two kingdoms of nature. 
There is more difficulty to determine the firft point, 

viz. from when thefe bodies are to be flyled petrifac¬ 

tions, than from when they ceafe to be fuch. 
I. Earthy changes ; Terr# larval a. Terrificata. 

A. Extraneous bodies changed into a lime fub¬ 

ftance, or calcareous changes; Larva calcarea. 

(1.) Loofe or friable. Chalky changes; Creta 

larvata. 

a. In form of vegetables. 
b. In form of animals. 

1. Calcined or mouldered (hells 5 Humus 

conchaceus. 
(2.) Indurated; Petrifafta calcarea. 

a. Changed and filled with folid lime-ftone. 

1. In form of animals. 

2. In form of vegetables. 

b. Changed into a calcareous fpar; Petri- 

faRa calcarea fpatofa. 
1. In form of animals. 

2. In form of vegetables. 
B Extraneous bodies changed into a flinty fub¬ 

ftance. Siliceous changes; Larva/slice#. Thefe 

are, like the flint, 
(1.) Indurated. 

a. Changed into flints. 

1. Carnelians in form of (hells, from 

the river Tomm in Siberia. 

2. Agat in form of wood. Such a 

piece is faid to be in the colle&ion 

of Count Tefiin. 
3. Coralloids of white flint, (Millepora). 

4. Wood of yellow flint. 

C Extraneous bodies changed into clay. Ar¬ 

gillaceous changes; Larva argillacea. 
A. Loofe and friable. 

1. Of porcelane clay. 

a. In form of vegetables. 
A piece of white porcelane clay 

from Japan, with all the marks of the 

root of a tree, has been obferved in a 
certain colledtion. 

x. Indurated. 
I. In an unknown clay. 

a. In form of vegetables. OJleocolla. It 

is faid to be changed roots of the poplar 
tree, and not to confift of any calca¬ 

reous fubftance. 
A fort of fofiil ivory is faid to be 

found, which has the properties of a 

clay; but it is doubtful if it is rightly 

examined. 

II. Saline extraneous bodies, or fuch as are pene- 

Petrifatflions. 
trated by mineral falts, Corpora peregrina infalita. Metallic 
Larva infalita. _ _ ch^ges, 

A. With the vitriol of iron. c' 

1. Animals. 

a. Human bodies have been twice found in 
thimine at Falun in Dalarne ; the lad 

was kept a good many years in a glafs- 

cafe, but began at laft to moulder and 
fall to pieces. 

2. Vegetables. 

a. Turf, and 
b. Roots of trees. 

Thefe are found in water ftrongly im¬ 

pregnated with vitriol. They do not 

burn with a flame, but only like a coal in 
a ftrong fire ; neither do they decay in 

the air. 

III. Extraneous bodies penetrated by mineral in- 3°5 
flammable fubftances, or mineral phlogifton. 

A. Penetrated by the fubftance df pit-coals. 
1. Vegetables, which commonly have been 

woods, or appertaining to them. 

a. Fully faturated. Gagas. Jet. 

The jet is of a folid (hining texture. 

b. Not perfeftly faturated ; Mumia vege- 

tabilis. Is loofe ; refembles umbre, and 
- may be ufed as fuch. 

B. Penetrated by rock-oil or afphaltura. jog 

I. Vegetables. 

The Egyptian mummies cannot have 

any place here, fince art alone is the oc¬ 

casion that thofe human bodies have in 

length of time been penetrated by the 

afphaltum, in the fame manner as has 

happened naturally to the wood in pit- 
coal ftrata. 

C. Penetrated by fulphur which has diffolved 307 

iron, or by marcafite and pyrites; Pyrite im- 

pregnata. Petrifatta pyritacea. 
1. Human. 

a. Bivalves, 
b. Univalves, 
c. Infers. 

IV. Metals in form of extraneous bodies; Larva 7ne- 308 

tallifera. 

A. Silver; Larva argentifera. 

(1.) Native. 
a. On the furfaces of (hells. 

(2.) Mineralifed with copper and fulphur. 

a. Fahlertz, or grey filver ore in; form of 
ears of corn, &c. and fuppofed to be vege¬ 

tables, are found in argillaceous (late at 

Frankenberg and Tahlitteren in Heffe. 

B• Copper ; Larva cuprifera. 

(1.) Copper in form of calx. ^oc? 

a. In form of animals, or of parts belonging 
to them. 

I. Ivory, and other bones of the elephant. 

The Turcois or Turkey ftone. It is of 

a blueifh green colour, and much valued 
in the eait. 

At Simore in Languedoc bones of 

animals are dug, which during the cal¬ 

cination affume a blue colour; but it is 
net 
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Changes not probable that the blue colour is in the world, not only where volcanoes yet exift, but Slags, 

frotn owing to copper. likewife where no fubterraneous fire is now known :-1- 

e<tionP01* (2.) Mineralifed copper, which impregnates Yet, in Mr Cronftedt’s opinion, they cannot be pro- 
- extraneous bodies; Cuprum mineralifatum duced but by means of fire. Thefe are not properly 

310 corpora peregrina ingrejfum. to be called natural, fince they have marks of vio- 

A. With fulphur and iron. The yellow or lence, and of the laft change that mineral bodies can 

marcafitical copper-ore that impregnates, fuffer without the deftru&ion of the world ; nor are 

I. Animals. they artificial, according to the univerfally-received 

a. Shells. meaning of this word. When we, perhaps, in future 

b. In form of fifh. times, by new-difcovered means, may be able to find 
B. With fulphur and filver. Grey filver-ore out of what fort of earth ftones are compounded, we 

or fahlerts,like ears of corn, from the/late- (hall ftill be forced to flop at the furface of them, and 

quarries in Hefle. 

g 11 C. Changes into iron; Larva ferrifera. 
(j.) Iron in form of calx, which has aflumed 

the place or the fhape of extraneous bo¬ 

dies ; Ferrum calciforme corpora peregrina 
ingrejfum. 

a. Loofe; Larva ochracea. 

1. Of vegetables. 
Roots of trees, from the lake Lan- 

gelma in Finland. See the a£ts of the 

Swedifh Academy of Sciences for the 

year 1742. 

b. Indurated; Larva hamatitica. 
x. Of vegetables. 

312 (2.) Iron mineralifed, afluming the lhape of 

extraneous bodies. 

a. Mineralifed with fulphur. Marcafite. 

Larva pyritacea. 
313 V. Extraneous bodies decompofing, or in a way of 

deftruftion ; Corpora peregrina in gradibus do 

Jlruttionis conjiderata. Mould; Humus. Turf; 

Turba. 
A. From animals. Animal-mould; Humus animalis. 

1. Shells. Humus conchaceus. 

2. Mould of other animals; Humus diverforum 

animalium. 

B. Vegetable mould; Humus vegetabilis. 

1. Turf; Turba. 
a. Solid, and hardening in the air; Turba 

folida a'ere indurefcens.—Is the beft of this 

kind to be ufed for fuel, and comes neareft 
to the pit-coals. It often contains a little 

of the vitriolic acid. 
1. Lamellated turba; Turba foliata. This is 

in the firft degree of deftru&ion. 

2. Mould of lakes; Husnus lacufiris. This is a 

black mould which is edulcorated by water. 

3. Black mould; Humus ater. 
This is univerfally known, and covers the 

furface of that loofe earth in which vege¬ 

tables thrive beft. 

314 THIRD ORDER. Natural Slags. 

Scoria Vulcanorum. 

Slags are found in great abundance in many place* 

be contented with knowing that they contain a little 
iron. 

A. Iceland agate; Achates ifiandicus niger. 315 
It is black, folid, and of a glaffy texture; but 

in thin pieces it is greenilh and femi-tranfpa- 

rent like glafs-bottles, which contain much 

iron. The moft remarkable is, that fuch 

large folid mafles are found of it, that there 

is no poffibility of producing the like in any 

glafs-houfe. 

It is found in Iceland, and in the ifland 

of Afcenfion: The jewellers employ it as 

an agate, though it i8 too foft to refill 
wear. 

B. Rhenilh millftone; Lapis molaris Rhenanus. 3*6 
Is blackifh-grey, porous, and perfectly re- 

fembles a fort of flag produced by mount Ve- 
fuvius. 

C. Pumice-ftone; Pumex. 317 

Js very porous and bliftered, in confequence 

of which it is fpecifically very light. It re- 

fembles that frothy flag which is produced in 
our iron furnaces. 

1. White. 
2. Black. 

The colour of the firft is perhaps faded or 

bleached, becaufe the fecond kind comes in 

that ftate from the laboratory itfelf, viz. the 
volcanoes, 

D. Pearl flag ; Scoria conjlantes globulis vitreis 31 $ 
conglomeratis. 

I3 compounded of white and greenilh glaf3 

particles, which feem to- have been congluti- 

nated while yet foft, or in fufion. Found on 
the ifle of Afcenfion. 

E. Slag-fand or allies;. Scoria pulverulenta cine- 3 icj 
res vulcanorum. 

This is thrown out from volcanoes in 
form of larger or fmaller grains. It may 

perhaps be the principle of the Terra 

Puzzolana, becaufe fuch an earth is faid 

at this time to cover the ruins of Hercu¬ 

laneum near Naples, which hirtory informs 

us was deftroyed by a volcano during an 

earthquake. 

M I N 

MINERVA, or Pallas, in Pagan worlhip, the 
goddefs of fciences and of wifdom, fprung completely 

armed from Jupiter’s brain; and on the day of her 

nativity it rained gold at Rhodes. She difputed with 

Neptune the honour of giving a name to the city of 

Athens^ when they agreed that whofoever of them 

MIN 
fliould produce what was moll ufeful to mankind, 

fhould have that advantage. Neptune, with a ftroke 

of his trident, formed a horfe; and Minerva caufed an 
olive to fpring from the ground, which was judged to 

be moft ufeful, from its being the fymbol of peace. 

Minerva changed Arachne into a fpider, for pretending 
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.^Minerva: to excel her In making tapeftry. She fought the 

ll . giants; favoured Cadmus, Ulyfles, and other heroes; 
Mingrelia. anj refufe(j to marry Vulcan, chooiing rather to live 

in a ftate of celibacy. She alfo deprived Tirefias of 

fight, turned Medufa’s locks into fnakes, and performed 

feveral other exploits. 

Minerva is ufually reprefented by the poets, painters, 
and fculptors, completely armed, with a compofed but 

agreeable countenance, bearing a golden breaft-plate, 

a fpear in her right-hand, and her aegis or fliield in 

the left, on which is reprefented Medufa’s head en¬ 

circled with fnakes, and her helmet was ufually en¬ 

twined with olives. 
Minerva had feveral temples both in Greece and 

Italy. The ufual vidlim offered her was a white hei¬ 

fer, never yoked. The animals fa'cred to her were the 

cock, the owl, and the bafilifk. 

Minervse Cajlrum, Arx Minerva, Minerviunt, or 

Templum Minerva, (anc. geogr.), a citadel, temple, 
and town on the Ionian fea, beyond Hydrus; feen a 

great way out at fea. Now Cajiro, a town of Otranto 
in Naples. E. Long. 19. 25. N. Lat. 46. 8. 

Minervse Promontorium (anc. geogr.), the feat of 

the Sirens, a promontory in the Sinus Paeftanus, the 
fouth boundary of Campania on the Tufcan coaft; fo 

called from a temple of Minerva on it: fituate to the 

fouth of Surrentum, and therefore called Surrentintim. 

Now Capo della Minerva, on the weft coaft of Naples, 

over-againft the ifland Capri. 

Min£r,valia, in Roman antiquity, feftlvals cele¬ 

brated in honour of Minerva, in.the month of March; 

at which time the fcholars had a vacation,*and ufually 
made a prefent to their mafters, called from this fe¬ 
ll ival ntinerval. 

MINGRELIA, anciently Colchis, a part of 

Weltern Georgia, in Afia ; bounded on the eaft by 

Iberia, or Georgia properly fo called; on the weft, by 
the Euxine Sea; on the fouth, by Armenia, and part 

of Pontusj and on the north, by Mount Caucafus. 

Colchis, or Mingrelia, is watered by a great many 

rivers; as the Corax, the Hippus, the Cyaneus, the 

Chariftus, the Phafis, where the Argonauts landed, the 

Abfyrus, the Cifla, and the Ophis, all emptying them- 

felves into the Euxine Sea. The Phafis does not 

fpring from the mountains in Armenia, near the fources 
of the Euphrates, the Araxes, and the Tigris, as Stra¬ 

bo, Pliny, Ptolemy, Dionyfius, and after them Arrian, 

Reland, Calmet, and Sanfon, have falfely afferted; but 

rifes on Mount Caucafus; and flows not from fouth to 
north, hut from north to fouth, as appears from the 

map of Colchis or Mingrelia in Thevenot’s colle&ion, 
and the account which Sir John Chardin gives of that 

country. This river forms in its courfe a fmall ifland, 

called alfo Phafis; whence the pheafants, if Ifidorus 
is to be credited, were firft brought to Europe, and 

thence called by the Greeks Pkaftani. The other ri¬ 
vers of Colchis are not confiderable. 

The whole kingdom of Colchis was in ancient times 

very pleafant and fruitful, as it is ftill where duly cul¬ 

tivated; abounded in all the neceffaries of life; and 

was enriched with many mines of gold, which gave 

occafion to the fable of the Golden Fleece and the Ar- 

gonautic expedition fo much celebrated by the an¬ 
cients. 

14 ] MIN 
The lateft account we have of this country is from Mingrelia. 

Sir John Chardin, who tells us, that its length is above-—— 

100 miles, and its breadth 60; being not near fo ex- 

tenfive as the ancient Colchis, which reached from the 

frontiers of Iberia or Georgia Proper, weft ward to 

the Palus Mseotis: that it is beautifully diverfified 
with hills, mountains, valleys, woods, and plains, but 

badly cultivated: that there are all the kinds of fruits 

which are found in England, growing wild, but tafte- 

lefs and infipid for want of culture : that, if the na¬ 
tives underftood the art of making wines, thofe of this 

country would be the fin eft in the world: that there 

are many rivers which have their fource in Mount 

Caucafus, particularly the Phafis, now called the Rione: 

that the country abounds in bteves, hogs, wild boars, 

flags, and other venifon; and in partridges, pheafants, 

and quails: that falcons, eagles, pelicans, lions, leo¬ 

pards, tigers, wolves, and jackals, breed on Mount 
Caucafus, and fometimes greatly annoy the country: 

that the people are generally handfome, the men ftrong 

and well made, and the women very beautiful; but 

both fexes very vicious and debauched : that they 

marry their nieces, aunts, or other relations, indiffer¬ 

ently; and take two or three wives if they pleafe, and 

as many concubines as they will: that they not only 

make a common practice of felling their children, but 
even murder them, or bury them alive, when they find 

it difficult to bring them up: that the common people 

ufe a fort of pafte, made of a plant called gorn, inflead 

of bread; but that that of the better fort conftfts of 

wheat, barley, or rice: that the gentry have an abfo- 
lute power over their vaffals, which extends to life, li¬ 

berty, and eftate: that their arms are the bow and ar¬ 

row, the lance, the fabre or broad-fword, and the 

buckler: that they are very nalty; and eat fitting 

crofs-legged upon a carpet, like the Perfians; but the 

poorer fort upon a mat or bench, in the fame pofture: 

that the country is very thin of inhabitants, no lefs than 

12,000 being fuppofed to be fold yearly to the Turks 

and Perfians: that the principal commodities export¬ 

ed from it are, honey, wax, hides, caftor, martin- 

fltins, flax-feed, thread, filk, and linen-cloth; but that 
there are no gold or filver mines now, and very little 

money: that the revenue of the prince or viceroy, a- 

mounts to about 20,000 crowns per annum: that the 
inhabitants call theipfelves Chrijiians; but that both 

they and their priefts are altogether illiterate, and ig¬ 

norant of the doctrines and precepts of Chriftianity: 

that there bifhops are rich, have a great number of vaf¬ 

fals, and are cloathed in fcarlet and velvet: and that 
their fervice is according to the rites of the Greek 

church, with a mixture of Judaifm and Paganifm. 

The cities of mod note in this country in ancient 

times were Pityus; Diofcurias, or Diofcorias, which 

was fo called from Caftor and Pollux, two of the Ar¬ 

gonauts, by whom it is fuppofed to have been found¬ 

ed, and who in Greek are ftyled Diofcuroi, at prefent 

known by the name of Savatapoli; Aea on the Phafis, 

fuppofed to be the fame as Hupolis; Phafis, fo called 

from the river on which it Hood; Cyta, at the mouth 

of the river Cyaneus, the birth-place of the famous 

Medea, called from thence, by the poets, Cytais; Sa- 

raceas, Zadris, Surium, Madia, and Zolifla. As for 

modern cities, it does not appear that there are any 

here 
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here confiderable enough to merit a description ; or, 

if there are, they feem to be little, if at all, known to 

Europeans. 

MINHO, a great river in Spain, which taking its 
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rife in Galicia, divides that province from Portugal, Mature. 

and falls into the Atlantic at Caminha. --* 

MINIATURE, in a general fenfe, fignifies repre- 

fentation in a fmall compafs, or lefs than the reality. 

MINIATURE-Painting; 

A DELICATE kind of painting, diftinguilhed 

from every other fpecie9 of that art by the fol¬ 

lowing particulars. 1. It is more delicate. 2. It re¬ 

quires a nearer view. 3. It is not eafily done but in 

little. 4. It is wrought only upon vellum, paper, or 

ivory; and the colours are diluted only with gum- 

water. 

Sect. I. Of Drawing and Defigning. 

To fncceed in this art, a man Ihonld be perfectly 

fkilled in the art of defigning or drawing: but as molt 
people who affeft the one, know little or nothing of 

the other, and would have the pleafure of painting, 

without giving themfelves the trouble of learning to 

defign, (which is indeed an art that is not acquired 

without a great deal of time, and continual applica¬ 

tion), inventions have been found out to fupply the 

place of it; by means of which a man defigns or draws, 
without knowing how to defign. 

The firft is chalking: that is, if you have a mind to 

do a print or defign in miniature, the back-fide of it, 

or another paper, mull be blackened with fmall-coal, 

and then rubbed very hard with the finger wrapped in 

a linen cloth: afterwards the cloth muft be lightly 

drawn over the fide fo blackened that no black grains 
may remain upon it to foil the vellum you would paint 

upon; and the print or draught mult be fattened upon 

the vellum with four pins, to keep it from Ihifting. 

And if it be another paper that is blackened, it muft 

be put between the velom and the print, or draught, 

with the blackened fide upon the vellum. Then, with 

a blunted pin or needle, you muft pafs over the princi¬ 

pal lines or ftrokes of the print, or draught, the con¬ 

tours, the plaits of the drapery, and over every thing 

elfe that muft be diftinguilhed j prefling fo hard, that 

the ftrokes may be fairly marked upon the velom un¬ 
derneath. 

Copying by fquares is another convenient metnod 

for fuch as are but little (killed in the art of defigning, 

and would copy pi&ures, or other things, that C3nnot 

be chalked. The method is this: The piece muft be 

divided into many equal parts by little fquares, mark¬ 

ed out with charcoal, if the piece be clear and whitilh, 

and the black can be fairly feen upon it; or with white 

chalk, if it be too brown and dulky. After which, as 

many fquares of equal dimenfions muft be made on 

white paper, upon which the piece muft be defigned; 

becaufe, if this be done immediately upon velom, (as 

one is apt to mifcarry in the firft attempt), the vellum 

may be foiled with falfe touches. But when it is neatly 

done upon paper, it muft be ch&lked upon the vellum 
in the manner before defcribed. When the original and 

the paper are thus ordered, obferve what is in each 
fquare of the piece to be defigned; as a head, an arm, 

a hand, and fo forth; and place it in the correfpond- 

iug part of the paper. And thus finding where to 

place all the parts of the piece, you have nothing to 

do but to form them well, and to join them together. 

By this method you may reduce or enlarge a piece to 

what compafs you pleafe, making the fquares of your 

paper greater or leffer than thofe of the original; but 

they muft always be of an equal number. 

To copy a pi&ure, or other thing, in the fame fize 

and proportion, another method is, to make ufe of 

varnilhed paper, or of the Ikin of a hog’s bladder, very 

tranfparent, fuch as is to be had at the gold-beaters. 

Talc or ifinglafs will likewife do as well. Lay any one 
of thofe things upon your piece; through it you will 

fee all the ftrokes 3nd touches; which are to be drawn 

upon it with a crayon or pencil. Then take it off; 

and fattening it under paper or velom, fef up both 

againft the light in the manner of a window; and with 

a crayon, or a filver needle, mark out upon the paper 

or vellum you have put uppermoft, all the lines and 

touches you fliall fee drawn upon the varnilhed paper, 

bladder, talc, or ifinglafs, you have made ufe of, and 

which will plainly appear through this window. 

After this manner, making ufe of the window, or of 

glafs expofed to the light, ybu may copy all forts of 

prints, defigns, and other pieces, on paper or velom; 

laying and fattening them under the paper or velom 
upon which you would draw them. And it is a very 

good and a very eafy contrivance for doing pieces of 
the fame fize and proportion. 

If you have a mind to make pieces look another 

way, there is nothing to be done but to turn them ; 

laying the printed or drawn fide upon the glafs, and 

fattening the paper or velom upon the back of.it; re¬ 

membering to let your lights fall on the left fide. 

A good method likewife to take a true copy of a 

picture in oil, is to give a touch of the pencil upon all 
the principal ftrokes, with lake tempered with oil; and 

to clap upon the whole a paper of the fame fize: then 

palling the hand over it, the touches of the lake will 

Hick and leave the defign of your piece expreffed upon 
the paper, which may be chalked like other things. 

But you muft remember to take off with the crumb of 

bread what remains of the lake upon the pidlure be¬ 
fore it be dry. 

You muft likewife make ufe of pounce, made of 

powdered charcoal put in a linen-rag; with which the 

piece you would copy muft be rubbed, after yon have 

pricked all the principal ftrokes or touches, and fatten¬ 

ed white paper or vellum underneath. 
But a furer and eafier help than all thefe for one 

who knows nothing of defigning, is a mathematical 

compafs; it is generally made of ten pieces of wood, 

in form of ruiers, half a quarter of an inch thick, half 

an inch ftroad, and a foot long, or more, according as 

you have a mind to draw pieces of a greater or leffer 

fize. To facilitate the conftru&ion of this inftrument, See 

a figure is given, with an explanation of the manner in Plate 

which it is to be nfed. fa***' 
The little board A is to be of fir, and covered withn“‘ 4‘ 

linen* 
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°f linen, or any other cloth ; becaufe the piece you copy, 

olours. anj the vel]um or paper you copy upon, muft be fixed 

upon it. Upon this board mull the compafs alfo be 

fixed with a pin, by the end of the firft foot B, deep 

enough to keep it clofe, but not fo deep as to hinder 

it from turning eafily. When you have a mind to re¬ 
duce things, place your original on the fide of the foot 

C, and the vellum or paper you would draw upon on 

the fide of the foot B; removing the vellum or draw¬ 

ing it nearer, according as you intend to reduce or en¬ 

large. 

In order to enlarge a pie.ce,you have nothing to do 
but to change the places of your original and your 

copy; placing the laft towards C, and the other on the 

fide of B. 
And in both one and the other method, a crayon or 

leaden needle muft be put in the foot under which the 

vellum lies; and a pin, a little blunted, in that over 

the original, with which all the traces are to be fol¬ 

lowed ; condu&ing the pin with one hand, and with 

the other preffing gently upon the crayon or needle 
that marks the vellum. When the crayon or needle 

bears fufficiently upon the vellum, you have no occafion 

to touch it 
By this inftrument you may alfo drawn in equal di¬ 

mensions : but in order to this, the compafs muft be 

fixed in another manner upon the board ; for if it is 

to be fattened upon it by the middle at D, and your 
original and your copy muft be fixed on each fide of 

this middle foot, at the equal diftances, or from corner 
to corner; that is, from C to E, when the pieces are 

large. One may likewife draw feveral copies at once 

of equal and different dimenfions. 
When your piece is marked out upon the vellum, 

you muft pafs with a pencil of very clear carmine over 

all the traces, to the end they may not be effaced as 

you work: then clean your vellum with the crumb of 

bread, that no black may remain upon it. 

Your vellum muft be palled upon a little plate of 
brafs or wood, of the fize you would make your piece, 

to keep it firm and tight : but this palling muft be 

on the edges of your vellum only, and behind the plate; 

for which purpofe your vellum muft exceed your plate 

above an inch on every fide : for the part you paint 

upon muft never be palled; becaufe it would not only 

give it an ill look, but you could not take it off if you 
would. Cut off the little lhags and locks of the ve- 
lom; and wetting the fair fide with a linen-cloth, dip¬ 

ped in water, clap the other upon the plate with a 

clean paper between them: fo much as hangs over muft 

be patted upon the back of the plate, drawing it equal¬ 

ly on all fides, and hard enough to ftretch it well. 

Sect. II. Of Materials. 

The chief colours made ufe of for painting in mi¬ 

niature, are 
Carmine. 

Venice and Florence lake. 
Rofe pink. 
Vermilion. 

Red-lead. 
Brown red. 

Red orpiment. 

Ultramarine. 
Verditer. 

Sea. II. 
Indigo. Of 

Gall-Hone. f Colour?- 

Yellow-ochre. 
Dutch pink. 

Gamboge. 
Naples yellow. 

Pale mallicot. 

Deep yellow mallicot. 

Tvory-black. 
Lamp-black. 

True Indian ink. 

Biftre, or wood-foQt. 
Raw umber. 

Burnt umber. 

Sap-green. 
Verdigrife. 

Flake-white. 

Crayons of all colours. 
Gold and filver Ihells. 

Leaf-gold and leaf-filver. 

The feven tranfparent colours, which are ufed where 
writing is feen through the colour. 

' Lake. 

Blue. 
Yellow. 

Liquid Grafs-green. 

Dark-green. 
Purple-colour. 

_ Brown. 

Moft of thefe colours neceflary for miniature-paint¬ 
ing may eafily be prepared by attending to the direc¬ 

tions given under the article Colour-Making. 
As colours taken from earth and other heavy mat¬ 

ter are always too coarfe, be they never fo well 

ground, efpecially for delicate woik, becaufe of a cer¬ 
tain fand remaining in them ; the fined parts may be 

drawn out by diluting them with the finger in a cnp 

of water. When they are well fteeped, let them fettle 

a while: then pour out the cleared, which will be at 

top, into another veffel. This will be the fineft, and 

mull be let dry; and when it is ufed, muft be diluted 
with gum-water. 

If you mix a little of the gall of an ox, a carp, or 
an eel, particularly of the laft, in green, black, grey, , 

yellow, and brown, colours, it will not only take a- 

way their greafy nature, but alfo give them a luftre 
and brightnefs they have not of themfelves. The gall 

of eels mult be taken out when they are Ikinned, and 

bung upon a nail to dry ; and when you would ufe it, 

it mull be diluted with brandy; add a little of it mix¬ 
ed with the colour you have diluted already. This 

likewife makes the colour flick better to the velom, 
which it hardly does when it is greafy : moreover, this 

gall hinders it from fcaling, 

Some colours are made clearer by fire, as yellow 

ochre, brown red, ultramarine, and umber: all others 

are darkened by it. But if you heat the faid colours 
with a (harp fire, they change ; for the brown red be¬ 

comes yellow; yellow ochre becomes red; umber red¬ 

dens alfo. Cerufs by fire takes the colour of citron, 
and is often called majlicot. Obferve, that yellow ochre 

heated, becomes more tender than it was, and fofter 

than brown red. Likewife brown red heated becomes 
fofter than fine yellow ochre. Both are very proper. 

The fineft and trucft ultramarine, heated upon a red- 
hot 
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Colours, hot iron, becomes more glittering ; but it waftes, and 

&c‘ is coarfer and harder to work with in miniature. 

All thefe colours are diluted in little cups of ivory, 

made on purpofe, or in fea (hells, with water in which 

gum-arabic and fugar-candy are put. For infiance, 

in a glafs of water put a piece of gum as bigas a wal¬ 

nut, and half that quantity of fugar-candy. This taft 

hinders the colours from fcaling when they are laid on, 

which they generally do when they want it, or the vel¬ 

lum is greafy. 
This gum-water muft be kept in a neat bottle cork¬ 

ed ; and you never muft take any out of it with a pen 

cil that has colour upon it, but with a quill or fome 

fucli thing. 

Some of this water is put in the (hell with the co¬ 

lour you would temper, and diluted with the finger 

till it be very fine. If it be too hard, you muft let it 

foften in the (hell with the faid water before you di¬ 

lute it. Afterwards let it dry: and do thus with every 
colour, except lily-green, fap-green, and gamboge, 

which muft be tempered with fair water only. But ul¬ 

tramarine, lake, and biftre, are to be more gummed 

than other colours. 

If you make ufe of fea-(hells, you muft let them 
deep two or three days beforehand in water: then 

cleanfe them in boiling-hot water, mixed with vinegar, 

fa order to carry off a certain fait, which otherwife 

flicks to them, and fpoils the colours that are put to 
them. 

To know whether colours are fufficiently gummed, 

you have nothing to do but to give a ttrokeof the pen¬ 

cil upon your hand when they are diluted, which dries 
immediately: if they chap and fcale, there i3 too much 

gum; if they rub out by pafiing the finger over them, 

there is too little. It may be feen likewife when the 

colonrs are laid on the vellum, by pafiing the finger 

over them. If they ftick to it like a powder, it is a 

fign there is not gum enough, and more muft be put 

to the water with which you temper them: but take 

care you do not put too much} for that makes the co¬ 

lour extremely hard and dry. It may be known like¬ 

wife by their glueinefs and brightnefs: fo the more 

they are gummed, the darker they paint; and when 

you have a mind to give a greater ftrengih to a colour 

than it has of itfelf, you have nothing to do but to 
give it a great deal off gum. 

Provide yourfelf with an ivory pallet, very fmooth, 

as big as your hand; on one fide of which the colours 

for the carnation, or naked parts of a pi&ure, are to 

ranged in the following manner. In the middle put a 

great deal of white, pretty largely fpread; becaufe it 

- is the colour moft made life of: and upon the edge, 

from the left to the right, place the following colours 

at a little diftance from the white. 

Mafticot. 

Dutch pink. 

Orpiment. 

Yellow-ochre. 

Green; compofed of verditer, Dutch pink, and 
white, in equal quantities. 

Blue; made of ultramarine, Indigo, and white, 

to a great degree of palenefs. 
Vermilion. 

Carmine. 
Vol. VII e 

Biftre, and Colours, 
Black. &c. 

On the other fide of the pallet, fpread fome white 

in the fame manner as for the Carnation. And when 

you have a mind to paint draperies, or other things, 

place near the white the colour you would make them 

of, in order to work as (hall be (hewn hereafter. 

The ufe of good pencils is a great matter. In or¬ 

der to make a good choice, wet them a little ; and if 

the hairs keep clofe together a3 you turn them upon, 

the finger, and make but one point, they are good : 

but if they clofe not together, but make feveral points, 
and fome are longer than others, they are good for 

nothing. When they are too (harp-pointed, with only 

four or five hairs longer than the reft, yet clofing all 

together, they are, notwithftanding, good; but they 

muft be blunted with a pair of fciflars, taking care at 

the fame time you do not clip away too much. It is 

proper to have two or three forts of them; the largeft 

for laying the grounds and dead-colouring, and the 
fmalleft for finilhing. 

To bring the hairs of your pencil to join clofe to¬ 

gether and make a good point, you muft often put the 

pencil juft between your lips when you are at work ; 

moiftening and prefiing it clofe with the tongue, even, 

when there is colour upon it; for if there be too much, 

fome of it is taken off by this means, and enough left 

for giving fine and equal touches. You need not ap¬ 

prehend this will do you any harm. None of the co¬ 

lours for miniature, except orpiment, when they are 

prepared, have either ill tafte or ill quality. This ex¬ 

pedient muft efpecially be ufed for dotting, and forfi- * 

nilhing, particularly the naked parts of a pi&ure, that 

the touches may be neat and fair, and not too much 

charged with colour. As for draperies and other 

things, as well in dead-colouriug as in finifhing, it is 

fuiffcient, in order to make the hairs of your pencil 

join well, and to unload it when it has too much co¬ 

lour, to draw it upon the edge of the (hell, or upon 

the paper you muft put upon your work to reft your 

hand on, giving fome ftrokes upon it before you work 
upon your piece. 

To work well in miniature, you muft do it in 4 

room that has but one window, and fix yourfelf very 

near it, with a table and deflc almoft as high as the 

window; placing yourfelf in fuch a manner, that the 

light may always come in on the left fide, and never 

forward or on the right. 

When you would lay a colour on all parts equally 
ftrong, a3 for aground,you muft make your mixtures 

in (hells, and put in enough for the thing you defign 

to paint; for if there be not enough, it is a great chance 

but the colour you mix afterwards is too dark or too 

light. 

Sect. III. Of Working. 

Aeter. having fpoke of vellum, pencils, and colours, 

let us now (hew how they are to be employed. In the 

firft place, then, when you would paint a piece, be it 

carnation, drapery, or any thing elfe, you muft begia 

by dead-colouring; that is to fay, by laying your co¬ 

lours on with liberal ftrokes of the pencil, in the 

fmootheft manner you can, as the painters do in oil; 

not giving it all the force it is to have for a finilhing: 
28 Y that 
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Of that is, make the lights a little brighter, and the (hades 

w,'rklrig- lefs dark, than they ought to be; becaufe in dotting 

upon them, as you muft do after dead-colouring, the 

colour is always fortified, and would at laft be too 

dark. 
There are feveral ways of dotting; and every painter 

has his own. Some make their dots perfe&ly round. 

Others make them a little longilh. Others hatch by 

little ftrokes that crofs each other every way, till the 
work appears as if it had been wrought with dots. 

This laft method is the beft, the boldeft, and the foon- 

tft done. Wherefore fetch as would paint in miniature 

ought to ufe it, and to inure themfelves from the firft. 

to dot in the plump and the foft way; that is to fay, 

where the dots are loft, in a manner, in the ground upon 
which you work, and only fo much appears as is fuf- 

ficient to make the work feem dotted. The hard and 
the dry way is quite the reverfe, and always to be 

avoided. This is done by dotting with a colour, much 

darker than your ground, and when the pencil is not 

moiftened enough with the colour, which makes the 

work feem rough and uneven. 
Study likewife carefully to lofe and drown your co¬ 

lours one in another, fo that it may not appear where 

they disjoin ; and to this end, foften or allay your 
touches with colours that partake of both, in fuch fort 

that it may not appear to be your touches which cut 
and disjoin them. By the word cut, we are to under¬ 

stand what manifeftly feparates and divides, and does 

not run in and blend itfelf with the neighbouring co¬ 

lours; which is rarely praftifed but upon the borders 

of drapery. 
When your pieces are finhhed, to heighten them a 

little, gives them a fine air; that is to fay, give, upon 

the extremity of the lights, fmall touches with a co¬ 

lour yet lighter, which muft be loft and drowned with 

the reft. 
When the colours are dry upon your pallet or in 

your (hells, in order to ufe them, they muft be diluted 
with water. And when you perceive they want gum, 

which is feen when they eaftly rub off the hand or the 

vellum if you give a touch with them upon either, they 

muft be tempered with gum-water inftead of pure wa¬ 

ter, till they are in condition. 
There are feveral forts of grounds for pictures and 

and portraitures. Some are wholly dark, compofed of 

biftre, umber, and Cologn earth, with a little black 
and white; others more yellow, in which is mixed a 

great deal of ochre; others greyer, which partake of 

indigo. In order to paint a ground, make a wadi of 
the colour or mixture you would have it, or according 

to that of the picture or portraiture you would copy; 

that is to fay, a very light lay, in which there is hardly 

airy thing but water, in order to foak the vellum. Then 

pafs another lay over that, fomewhat thicker, and 
ilrike it on very fmoothly with large ftrokes as quick 

as yoy can, not touching twice in the fame place be¬ 
fore it be dry; becaufe the fecond Itroke carries off 

what has been laid on at the firft, efpecially when you 

lean a little too hard upon the pencil. 
Other dark grounds are likewife made of a colour a 

little greenifh : and thofe are moft in ufe, and the pro- 

pereft to lay under all forts of figures and portraitures; 
becaufe they make the carnation, or naked parts of a 

piftu e, appear very fine; are laid on very eafily, and 
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there is no occafion to dot them, as one is often obli- Of 
ged to do the others, which are rarely made fmooth, Working, 

and even at the firft; whereas in thefe onefeldom fails " 
of fuccefs at the firft bout. To make them, you muft 

mix black, Dutch pink, and white, all together; more 
or lefs of each colour, according as you would have 

them darker or lighter. You are to make one lay very 

light, and then a thicker, as of the firft grounds. You 

may alfo make them of other colours, if you pleafe; 

but thefe are the moft common. 

When you paint a holy perfon upon one of thefe 
grounds, and would paint a fmall glory round the 

head of your figure, you muft not lay the colour too 

thick in that part, or you may even lay none at all, 

efpecially where this glory is to be very bright: but 

lay for the firft time with white and a little ochre mix¬ 

ed together, of a fufficient thicknefs; and in propor¬ 

tion as you go from the place of the head, put a little 

more ochre; and to make it lofe itfelf, and die away 

with the colour of the ground, hatch with a free ftroke 
of the pencil, following the round of the glory, fome- 

times with the colour of which it is made, and fome- 
times with that of the ground, mixing a little white or 

ochre with the laft when it paints too dark to work 

witht and do this till oue be infenfibly loft in another, 

and nothing can be feen to disjoin them. 

To fill an entire ground with a glory, the brighteft 

part is laid on with a little ochre and white, adding 

more of the firft in proportion as you come nearer the 

•edges of the pi&ure: and when the ochre is not ftrong 

enough (for you muft always paint darker and darker), 

add gall-ftoue, afterwards a little carmine, and laftly 
biftre. This firft laying, or dead-colouring, is to be 

made as foft as poffible; that is to fay, let thefe (ha- 

dowings lofe themfelves in one another without gap or 
interfe&ion. Then the way is to dot upon them with 

the fame colours, in order to drown the whole toge¬ 

ther; which is pretty tedious, and a little difficult, 

efpecially when there are clouds of glory on the ground. 

Their lights muft be fortified in proportion as you re¬ 

move from the figure, and finiftied as the reft, by dot¬ 

ting and rounding the clouds; the bright and ohfenre 
parts of which muft run infenfibly into one another. 

For a day-(ky, take ultramarine and a good deal of 

white, and mix them together. With this make a lay, 

as fmooth as you can, with a large pencil and liberal 

ftrokes, as for grounds; applying it paler and paler 

as you defeend towards the horizon; which muft be 
done with vermilion or red lead, and with white of 

the fame ftrength with that where the (ky ends, or 

fomething lefs; making this blue lofe itfelf in the red, 
which you bring down to the (kirts of the earth, or 

tops of houfes; mixing towards the end gall-ftone and 

a good deal of white, in fuch a manner that the mix¬ 

ture be (till paler than the former, without any vifible 

interfeclion or parting between all thefe colours of the. 

(Icy. 
When there are clouds in the (Icy, you may fpare 

the places where they are to be ; that is to fay, you 

need not lay on any blue there, but form them, if they 
are reddiih, with vermilion, gall-ftone, and white, 

with a little Indigo ; and if they are more upon the 
black, put in a good deal of the laft; painting the lights 

of one and the other with mafticot, vermilion, and 

white, more or Ief* of any of thefe calours, according 
to 
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Of to the ftrength you would give them, or according to 

Draperies. that Qf che ori^;na] you copy; roundihg the whole as 

yon dot ; for it is a difficult matter to lay them very 

fmooth at the firft painting : and if the fky is not even 
tnough, you muft dot it alio. 

It is at your pleafure to exempt the places of the 
clouds, for you may lay them upon the ground of the 

fky; heightening the bright parts by putting a good 

deal of white, and fortifying the fhadows by ufing lefs. 

This is the fhorteft way. 

Anight or ftormy fky is done with indigo,black, and 

* white, mixed together; which is laid as for a day-fky. 

To this mixture muft be added ochre, vermilion, or 

browmred, for the clouds; the lights of which are to 

be of mafticot, or red-lead, and a little white; now 

redder, now yellower, at difcretion. And when it is 

a tempefluous fky, and lightning appears in fome 

places, be it blue or red, it is to be done as in a day- 

fky, drowning and lofing the whole together at the 

firft forming or dead-colouring, and at the finifhing. 

Sect. IV. Of Draperies. 

To paint a blue drapery, put ultramine near the 

white upon your pallet ; and mix a part of the one 

with the other, till it makes a fine pale, and has a body. 

With this mixture you muft form the brighteft parts; 

and then adding more ultramarine, form fuch as are 

darker; and go on after this manner till you come to 
the deepeft plaits and the thickeft fhades, where you 

muft lay pure ultramine: and all this muft be done as 
for a firft-forming or dead-colouring; that is to fay, 

laying the colour on wuth free ftrokes of the pencil, 

yet as fmooth as you can; lofing the lights of the fha¬ 

dows with a colour neither fo pale as the lights, nor 

fo dark as the fhades. Then dot with the fame co¬ 

lour as in the firft-forming, but a fmall matter deeper; 

that the dots may be fairly feen. All the parts muft 

be drowned one in another, and the plaits appear with¬ 

out interfe£ion. When the ultramarine is not dark 

enough to make the deeper fhadows, how well foever 

it be gummed, mix a little Indigo with it to finifh 

them. And when the extremities of the lights are not 

bright enough, heighten them with white and a very 
little ultramarine. 

A drapery of carmine is done in the fame manner 

as the blue ; except that in the darkeft places there 
is to be a lay of pure vermilion, before you dead- 

colour with carmine, which muft be applied at top; 
and in the ftrongcft fhades, it muft be gummed very 

much. To deepen it the more, mix a little biftre 
with it. 

There is likewife made another red drapery, which 
is firft drawn with vermilion, mixing white with it 

to dead-colour the bright places; laying it pure and 

unmixed for thofe that are darker, and adding car¬ 

mine for the grand fhades. It is finifhed afterwards, 

like other draperies, with the fame colours. And 

when the carmine with the vermilion do not darken 

enough, work with the firft alone, but only in the 
deepeft of the fhades. 

A drapery of lake is made in the fame manner with 

that of carmine; mixing a good deal -of white with it 

for the bright places, and very little for thofe that are 

dark. It is finifhed likewife with dotting; but you 

have nothing to do with vermilion in it. 

a 

^PAINTING. 5119 
Violet-draperies are likewife done after thisTnanner; Of 

after making a mixture of carmine and ultramarine, lDraPeri<‘y- 

putting always white for the bright parts. If you 

would have your violet be columbine or dove-colour, 

there muft be more carmine than ultramarine : but 

if you would have it bluer and deeper, put more 
ultramarine than carmine. 

A drapery is made of a fiefh-colour, beginning 
with a lay made of white, vermilion, and very pale 

lake; and making the (hades with the fame colours, 

ufing lefs white in them. This drapery muft be very 

pale and tender, becaufe the fluff of this colour is 

thin and light; and even the fhades of it ought not to 
be deep. 

To make a yellow drapery, put a lay of mafticot 

overall; then one of gamboge upon that, excepting 
the brighteft places, where the mafticot muft be left 

entire; the dead-colour with ochre, mixed with a 

little gamboge and mafticot, putting more or lefs of 

the laft according to the ftrength of the (hades. 

And when thefe colours do not darken enough, add 

gall-ftone. And gall-ftooe pure and unmixed is ufed 

for the thickeft (hades; mixing a little biftre with it, 

if there be occafion to make them ft ill darker. You 

finiffi by dotting with the fame colours you dead- 

coloured with, and lofing the lights and the fhades in 

one another. 

If you put Naples-yellow, or Dutch-pink, In lieu 

of mafticot and gamboge, you will make another fort 
of yellow. 

The green drapery is made by a general lay of ver- 
diter; with which, if you find it too blue, mix mafti¬ 

cot for the lights, and gamboge for the fhades. 

Afterwards add to this mixture lily-green or fap- 

green, to fhadow with ; aod as the (hades are thicker, 

put more of thefe laft greens, and even work with 

them pure and nnmixed where they are to be extremely 

dark. You finifti with the fame colours, a little 
darker. 

By putting more yellow, or more blue, in thefe co¬ 

lours, you may make different forts of greens as you 
pleafe. 

To make a black drapery, you dead-colour with 

black and white, and finifh with the fame colour, put¬ 

ting more black, as the fhades are thicker ; and for 

the darkeft, mix indigo with it, efpecially when you 

would have the drapery appear like velvet. You may 

always give fome touches with a brighter colour, to 

heighten the lights of any drapery whatfoever. 

A white woolen drapery is made by a lay of white, 

in which there muft be a very fmall matter of ochre, 

orpiment, or gall-ftone, that it may look a little yel- 

lowifh. Then dead-colour, and finifh the fhades with 

blue, a little black, white, and biftre ; putting a great 

deal of the laft in the darkeft. 

The light-grey is begun with black and white, and 
finifhed with the fame colour deeper. 

For a brown drapery, make a lay of biftre, white 

and a little brown-red ; and fhadow with this mixture, 

made a little darker. 

There are other draperies, called variable, becaufe 

the lights are of a different colour from the fhades. 

Thefe are moftly ufed for the veftments of angels, for 

young and gay people, for fcarfs and other airy attire, 

admitting of a great many folds, and flowing at the 
28 Y 3 pleafure 
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Of pleafure of the wind. Tlie mod common are the 
Draperies. v;0p.ts . Qf which they make two forts'; one, where 

the lights are blue ; and the other, where they are 

yellow. 
For the firft, pnt a lay of ultramarine and very 

pale white upon the lights,* and fhadow with carmine, 

ultramarine, and white, as for a drapery wholly violet; 

fo that only the grand lights appear blue. Yet they 

imid be dotted with violet, in which there is a great 

deal of white, and loft infcnfibly in the (hades. 

The other is done by putting upon the lights only, 

inftead of blue, a lay of mafticot; working the reft 

as in the drapery all violet, excepting that it mud 

be dotted, and the light parts blended with the (ha- 

dowy, that is, the yellow with the violet, with a little 

gamboge. 
The carmine-red is done like the laft ; that is, let 

the lights be done with mafticot, and the (hades with 

carmine *, and to lofe the one in the other, make ufe 

of gamboge. 
The lake-red is done like that of carmine. 

The green is done as the lake ; always mixing ver- 

diter with lily or fap-green, to make the (hades; 

which are not very dark. 

Several other forts of draperies may be made at 

difcretion, always taking care to preferve the union of 

the colours, not only in one fort of cloth or fo, but 

alfo in a group of feveral figures ; avoiding, as much 

as the fubjedt will allow, the putting of blue near the 

colour of fire, of green againft black ; and fo of other 

colours which cut and disjoin, and whofe union is not 
kind enough. 

Several other draperies are made of foul colours, as 
brown-red, biftre, indigo, &c. and all in the fame 

manner. Likewife of other colours, Ample and com¬ 

pound ; the agreement between which is always to 

be minded, that the mixture may produce nothing 

harfh and difagreable to the eye. No certain rule 

can be laid down for this. The force and effedt 

of your colours are only to be known from ufe and 

experience, and you moft work according to that 

knowledge. 

Linen-cloths are done thus: After drawing the 

plaits or folds, as is done in a drapery, put a lay 

of white over all ; then dead-colour, and finilh the 

(hades with a mixture of ultramaiine, black, and 

wh'te, uling more or lefs of the laft, according to 

their ftrength or tendernefs ; and in the greateft 

deepenings put biftre, mixed with a little white ; 
giving only fome touches of this mixture, and even 

of pure biftre, upon the extremities of the greateft 

fhadows, where the folds muft be drawn, and loft with 

the reft. 
They may be done in another manner, by making 

a general lay of this mixture of ultramarine, black 

and very pale white ; and dead-colour (as has been 

fa id before) with the fame colour, but a little deeper.- 

And when the (hades are dotted andfinifhed, heighten 
the lights with pure white, and lofe them with the 

deepenings of the linen. But of wdiateve fort you 

make them, when they are finiflied, you mnft give a 

yellowifh teint of orpiment and white to certain places; 

laying it lightly on, and as it were in water; fo that 

what is underneath may, notwithftanding, plainly ap¬ 

pear, as well the (hadows as the dotting. 

Sea. IV. 
Yellow linen-cloth is done by putting a lay of Of 

white, mixed with a little ochre. Then form and fi- Draperies- 
nilh the (hades with biftre, mixed with white and 

ochre ; and in the thickeft (hades ufe pure biftre : and 

before you finifh, give fome teints here and there of 

ochre and white, and others of white and ultramarine, 

as well upon the (hades as the lights ; but let them 

be very bright; and drown the whole together in dot¬ 

ting, and it will look finely. As you finifti, heighten 

the extremities of the lights with mafticot and white. 

You may add to this fort of linen, as well as to the 
white, certain bars from fpace to fpace, as in Turkey - 

roantuas ; that is, fmall ilripes blue and red with ul¬ 

tramarine and carmine; one of red between two of 

blue, very bright and clear upon the lights, and deeper 

upon the (hades. Virgins are pretty often dreffed 

with veils of this fort (by Popifh painters), and fcarfs 

of this kind are put about necks that are bare; be- 
caufe they become the teint mighty well. 

If you would have both thefe forts of linen tranfpa- 

rent, and the fluff or other thing that is beneath ap¬ 
pear through them, make the firft lay for them very 

light and clear, and mix in the colour to (hadow with, 

a little of that which i3 underneath, efpecially towards 

the end of the (hades ; and only do the extremities of 

the lights, for the yellow, with mafticot and white j 
and for the white, with pure white. 

They may be done in another manner, efpecially 

when you would have them altogether as clear as muf- 

lin, lawn, or gauze. To this end form and finilh what 

is to be beneath, as if nothing was to be put over it. 

Then mark out the light and clear folds with white 

or mafticot; and a (hadowy with biftre and white, or 

with black, blue, and white, according to the colour 

you would make them of; making the reft fomewhat 

fainter: yet this is not neceffary but for the parts that 
are not to be fo clear. 

Crape is done the fame way; excepting that the 

folds of the (hades and the lights, and the borders too,, 

are to be marked out with little filaments of black up¬ 

on what is underneath; which is likewife to be finiftu- 
ed beforehand. 

When you would make a ftufF like a watered tab*- 
by, make the waves upon it with a colour a little 

lighter, or a little darker, in the lights and the fhades. 
There is a manner of touching draperies which di- 

(linguifhes the filken from the woolen. The laft arc 

more terreftrial and fenfible; the others more light 

and fading. But it mnft be obferved, that this is an 
effett which depends partly upon the IhifF and partly 

upon the colour; and for the employing thefe in a 

manner fuitable to the fubjefts and the deepenings of 

painting, we (hall here touch upon their different qua¬ 

lities. 

We have no colour which partakes more of light, 

nor which comes nearer the air, than white ; which 

(hews it to be fickle and fleeting. It may, neverthelefs, 

be held and brought to-by fome neighbouring co¬ 

lour, more heavy and fenfible, or by mixing them to¬ 
gether. 

Blue is a moft fleeting colour : and (o we fee, that 

the Iky and the remotelt views of a pifture are of this 
colour ; but it will become lighter and fickler, in pro¬ 

portion as it is mixed with white. 

Pure black is the heavieft and moft terreftrial of all 

MINIATURE-PAINTING. 
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Of colours? and the more of it you mix with others, the 

Draperies. nearcr y0U bring them to the eye. 

Neverthelefs, the different difpofitions of black and 

white make alio their effe&s different: for white often 

makes black difappear, and black brings white more 

into view; as in the refle&ion of globes, or other fi¬ 

gures to be made round, where there are always parts 

that fly as it were from the eye, and deceive it by the 

craft of art: and under the white are here compre¬ 

hended all the light colours ; as under the black, all 

the heav£ colours. 

Ultramarine is, then, foft and light. 

Ochre is not fo much fo. 
Mafticot is very light; and fo is verditer. 

Vermilion and carmine come near this quality. 

Orpiment and gamboge not fo near. 

Lake holds a certain mean, rather foft than rough. 

Dutch pink is an indifferent colour, eafily taking 

the quality of others. So it is made terreftrial by 

mixing it with colours that are fo; and, on the con¬ 

trary, the moft light and fleeting by joining it with 

white or blue. 
Brown-red, umber, dark green6, and biftre, are the 

heavieft and moft terreftrial, next to black. 

Skilful painters, who underftand perfpe&ive, and 

the harmony of colours, always obferve to place the 

dark and fenfible colours on the fore-parts of their 

pures 5 and the moft lighf and fleeting they ufe for 

the diftances and remote views. And as for the union 

of colours, the different mixtures that may be made of 

them will learn you the friendfhip or antipathy they 

have to one another. And upon this you mull take 

your meafures for placing them with fuch agreement 

as fhall pleafe the eye. 

For the doing of lace, French-points, or other 

things of that nature, put over all a lay of blue, black, 
and white, as for linen : then heighten the flower- 

work with pure white: afterwards make the fliades 

above with the firft colour, and finifh them with the 

fame. When they are upon the carnation or naked 

parts of a picture, or upon any thing elfe that you 

would fhow through another, finifh what is beneath, as 

if nothing was to be put over it: and at top, make the 

points or lace with pure white, fhadowing and finifh. 

ing them with the other mixture. 

If you would paint a fur, you muft begin with a 

kind of drapery, done, if it be dark, with biftre and 

white, making the fhadowiags of the fame colour, 

with lefs white. If the fur be white, do it with blue, 

white, and a little biftre. And when this beginning, 

or firft-forming, is done, inflead of dotting, draw final] 

ftrokes, turning, now in one manner, now in another, 

according to the ccurfe and flatting of the hair. 

Heighten the lights of dark furs with ochre and white, 

and of the other with white and a little blue. 

For doing a building, if it be of ftone, take indigo, 

biftre, and white, with which make the beginning or 

firft form of it; 9nd for fhadowing it, put lefs of this 
kft; and more biftre than,indigo, according to the co- 

lonr of the ftone you would paint. To thefe you may 

likewife add a little ochre, both for the forming and 
the finifhing. But to make it finer, you muft give, 

here and there, efpecially for old fabrics, blue and 

yellow, teints, fome with ochre, others with ultrama¬ 

rine, mixing always white with them, whether before 
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the firft-forming, provided they appear through the 

draught, or whether upon it, lofing or drowningC 
them with the reft when you finifh. 

When the building is of wood, as there are many 

forts, it is done at diferetion ; but the moft ordinary 

way is to begin or firft-form with ochre, biftre, and 

white, and finifh without white, or with very little ; 
and if the fliades are deep, with pure biftre. In the 

other they add fometimes vermilion, fometimes green 

or black ; in a word, juft according to the colour they 

would give it; and they finifh with dotting, as in dra¬ 
peries and every thing elfe. 

Sect. V. Of Carnations, or the naked parts cf 

Painting. 

There are in carnation fo many different colour¬ 

ings, that it would be a difficult thing to give general 

rules upon fo variable a fubjeft. Nor are they mind¬ 
ed, when one has got, by cuftom and pra&ice, fome 

habit of working eafily: and fuch as are arrived to 

this degree, employ themfelves in copying their ori¬ 
ginals, or elfe they work upon their idea3, without 

knowing how: infomuch, that the moft fkilful, who do 

it with lefs refle&ion and pains than others, would 

likewife be more put to it to give an account of their 

maxims and knowledge in the matter of painting, if 
they were to be afked whfct colours they made ufe of 

for fuch and fuch a colouring, a teint here, and ano¬ 
ther there. 

Neverthelefs, as beginners want fome inftru&ion 

at the firft, we will fhow in general, after what manner 
feveral carnations are to be done. 

In the firft place, after having drawn your figure 

with carmine, and ordered your piece, apply, for wo¬ 

men and children, and generally for all tender colour¬ 

ings, a lay of white, mixed with a very little of the 

blue made for faces, of which we have told the com¬ 
petition ; but let it hardly be feen. 

And for men, inftead of blue, they put in this firft 

lay a little vermilion ; and when they are old, a little 
ochre is mixed with it. 

Afterwards follow all the traces with vermilion, 
carmine, and white,' mixed together 5 and begin all 

the fhades with this mixture, adding white in propor¬ 

tion as they are weaker 5 and putting bait little in the 
darkeft, and none, in a manner, in certain places 

where ftrong touches are to be.given : for inftance, in 

the corner of the eye ; under the nofe ; at the ears; 

under the chin 5 in the reparations of the fingers ; in 

all joints; at the corners of the nails 5 and generally 

in every part where you would mark out reparations 

in fhades that are obfeure. Neither need you fear to 

give to thofe places all the force and ftrength they 

ought to have as foon as you begin or firft-form them, 

becaufe in working at top with green, the red you 

have put there is always weakened. 
After having begun, or firft-formed, or dead-co¬ 

loured, with red, make blue teihts with ultramarine 
and a great deal of white, upon the parts which fly 

from the eye ; that is to fay, upon the temples ; un¬ 

der and in the corners of the eyes ; on both fides the 

month, above and below; a little upon the middle of 

the forehead ; between the nofe and the eyes ; on the 

fide pf the cheeks; on the neck and other places 

where 
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where the flefh afinmes a bluifh caft. Yellowifh 
teints are like wife made with ochre or orpiment, 

arid a little vermilion mixed with white, tinder the 
eye-brows, on the fides of the nofe towards the bot¬ 

tom, a little underneath the cheeks, and upon the 
other parts which rife and come nearer the eye. It 

is efpecially from thefe teints that the natural com¬ 
plexion is to be obferved, in order to catch it; for 

painting being an imitation of nature, the perfec¬ 

tion of the art conlills in thejiiftnefs and fimplici- 
ty of the reprefentation, efpecially in face-painting. 

When, therefore, you have done your firft lay, your 

dead colouring, and your teints, you mutt work up¬ 

on the (hades, dotting with green for the carnations 
or naked parts ; mixing, according to the rule we have 

given for the teints, a little blue for the parts which 

fly from the eye 3 and, on the other hand, making it 
a little yellower for thofe that are more fenfible ; that 

is to fay, which rife, and come nearer the eye: and 

at the end of the (hades, on the fide of the light, you 
mutt blend and lofe your colour infenfibly in the 
ground of the carnation with blue, and then with red, 

according to the places where you paint. If this mix¬ 

ture of green does not work dark enough at firft, pafs 

over the (hades feveral times, now with red, and now 

with green 5 always dotting : and this do till they are 

as they fltould be. 

And if you cannot with thefe colours give the 
(hades’all the force they ought to have, finifti, in the 

darkefl, with biftre mixed with orpiment, ochre, or ver¬ 

milion, and fometimes with pure biftre, according to the 
colouring you would make, but lightly, laying on your 
colour very clear. 

You mud-dot upon the clear and bright places with 
a little vermilion or carmine, mixed with much white, 

and a very frnall matter of ochre, in order to lofe them 

with the (hadowy, and to make the teints die away in¬ 
fenfibly into one another ; taking care, as you dot, or 

hatch, to make your ftrokes follow the turnings and 

windmgs of the flefhy parts. For though the rule be 
to crofs always, this dotting or hatching ought to ap¬ 

pear a little more here, becaufe it rounds the parts. 

And as this mixture might make a colouring too red, 
if it was always to be ufed, they work likewife in 

every part, to blend the teints and the (hades, with 
blue and a little green, and much white, fo mixed as 

to be very pale; excepting, neverthelefs, that this 
colour mull not be put upon the cheeks, nor upon the 

extremities of the clear parts, no mor.e than the other 
mixture upon thefeJaft, which mult be left with all 

their light; as certain places of the chin, of the nofe, 
and of the forehead., and upon the cheeks ; which, and 

the cheeks, ought neverthelefs to be redder than the 

reft, as well as the feet, the hollows of the hands, and 
the fingers of both. 

Obferve, that thefe two Iaft mixtures ought to be fo 
pale, that the work (hall hardly be vifible; for they 

ferve only to foften it; to unite the teints with one 
another, and the fhades with the lights, and to drown 

the traces. Care mnft likeivife be taken that you work 

n.ot too much with the red mixture upon the blue 
teints, nor with the blue upon the others; but 

change the colour from time to time, when you per¬ 

ceive it works too blue or too red, till the work be fi- 
niflied. 

-PAINTING. Sea. V. 
The white of the eyes muft be fhadowed with this Of 

fame blue, and a little flefh-colour ; and the corners,CarnaUony- 

on the fide of the nofe, with vermilion and white ; 
giving them a little touch of carmine. The whole is 

foftened with this mixture of vermilion, carmine, 

white, and a very fmall matter of ochre. 
The apples or balls of the eyes are done with the 

mixture of ultramarine and white; the laft prevailing 
a little ; adding a little biftre, if they are yellowifli ; 

or a little black, if they are grey. Make the little 

black circle in the middle, called the cryftal of the eye; 
and fhadow the balls with indigo, biftre, or black, ac¬ 

cording to the colour they are of; giving to each a 

fmall touch of pure vermilion round the cryftal; which 

muft be loft with the reft at the finifhing. This gives 

vivacity to the eye. 

The round or circumference of the eye is done with 

biftre and carmine; that is to fay, the flits or partings, 

and the eye-lids, when they are large and bold ; efpe¬ 

cially the upper ones ; which muft afterwards be fof¬ 
tened with the red or blue mixtures we have mention¬ 

ed before, to the end they maybe loft in one another, 
and nothing feem interfered. When this is done, give 

a little touch of pure white upon the cryftal, on the 

fide of the lights. This makes the eye (hine, and gives 
life to it. 

The mouth is dead-coloured with vermilion, mixed 

with white; and finifhed with carmine, which is fof¬ 
tened as the reft. And when the carmine does not 

work dark enough, mix a little biftre with it. This is 

to be underftood of the corners in the feparation in the 

lips 5 and particularly, of certain mouths half open. 
The hands, and all the other parts of carnation, are 

done in the fame manner as the faces ; obferving, that 

the ends of the fingers be a little redder than the reft. 

When your whole work is formed and dotted, mark 
the feparationsof all the parts with little touches of car¬ 

mine and orpiment mixed together, as well in the (ha¬ 

dowy as the light places; but a little deeper and 

ftronger in the firft ; and lofe them in ,the reft of the 
carnation. 

The eye-brows and the beard are dead-coloured, as 

are the (hades of carnations ; and finifhed with biftre, 
ochre, or black, according to the colour they are of, 

drawing them by iittle ftrokes the way they ought to 50 ; that is to fay, give them all the nature of hair. 

’he lights of them muft be heightened with ochre and 
biftre, a little vermilion, and much white. 

For the hair of the head, make a lay of biftre, ochre, 
and white, and a little vermilion. When it is very 

dark-coloured, ufe black inllead of ochre. Afterwards 
form the fhadowy parts with the fame colours, putting 
lefs .white in them ; aud finifh with pure biftre, or mix¬ 

ed with ochre or black, by fmall ftrokes very fine, and 
clofe to each other, waving and buckling them accord¬ 

ing to the curling of the hair. The light parts muft 

alfo be heightened by little ftrokes with ochre or orpi¬ 

ment, white, and a little vermilion. After which, lofe 
the lights and the (hades in each other, by workino- 

fometimes with a dark, and fometimes with a pale 
coldfur. 

And for the hair about the forehead, thro’ which 

the (kin is feen, it muft be firft formed with the co¬ 

lour thereof, and that of the carnation, working and 

fhadowing with one and the other, as if you deligned 
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Of to paint none. Then form it, and finifh with biftre. 

Carnations, ];ghts are to be heightened as the other. Grey- 

hair is dead-coloured with white, black, and biftre, 

and finifhed with the fame colour, but deeper ; height¬ 

ening the bright and clear parts of the hair, as well as 
tbofe of the eye-brows and the beard, with white and 

very pale blue, after having formed them as the others, 

with the colour of the flefh or fkin ; and finiih with 

biftre. 

But the moft important thing is to foften one’s 
work; to blend the teints in one another, as well as the 

beard and the hair about the forehead, with the other 
hair and the carnation ; taking efpecial care not to 

work rough and dry ; and that the traces, turnings 

and windings of the carnation, or naked parts, be not 

interfered. Yon muft likewife accuftom yourfelf to 

put white in your colours only in proportion as you 
work lighter or darker: for the colour you ufe thefe* 

cond time muft be always a little ftronger and deeper 
than the firft, tinlefs it be for foftening. 

Different colourings are ealily made, by putting 

more or lefs of red, or blue, or yellow, or biftre, whe¬ 

ther for the dead-colouring, or for the finifhing. 

That for women ought to be bluifh; that for chil¬ 
dren a little red ; and both freih and florid. That 

for men ought to be yellower; efpecially when they 

are old. 
To make a colouring of death, there muft be a firft 

lay of white and orpiment, or a very pale ochre: dead- 
colour with vermilion, and lake, inftead of carmine, 

and a good deal of white; and afterwards work over 

it with a green mixture, in which there is more blue 

than any other colour, to the end the flelh may be li¬ 

vid and of a purple colour. The teints are done the 

fame way as in another colouring ; but there muft be 
a great many more blue than yellow ones, efpecially 

upon the parts which fly from the fight, and about the 

eyes; and the laft are only to be upon the parts which 

rife, and come nearer the eye. They are made to die 
away in one another, according to the ordinary man¬ 

ner ; fometimes with very pale blue, and fometimes 

with ochre and white, and a little vermilion ; fof¬ 
tening the whole together. The parts and con¬ 

tours muft be rounded, with the fame colours. The 
mouth is to be, in a manner, of a quite violet. It is 
dead-coloured, however, with a little vermilion, ochre, 

and white; but finilhed with lake and blue : and to 
give it the deep ftrokes, they take biftre and lake ; 

with which they likewife do the fame to the eyes, the 

nofe, and the ears. If it is a crucifix, or fome mar¬ 
tyr, upon whom blood is to be feen, after the finifh- 

iug the carnation, form it with vermilion, and finifh 

it with carmine, making in the drops of blood a little 

bright reflefting fpark, to round them. For the 

crown of thorns, make a lay of fea-green and mafticot; 

fhadow it with biftre and green ; and heighten the 

clear and light parts with mafticot. 
Iron is formed, or firft laid, with indigo, a little 

black and white; and finifhed with pure indigo, 

heightening it with white. 

For painting fire and flames, the lights are done 

with mafticot and orpiment; and for the fhades, they 

mix vermilion and carmine. 
A fmoke is done with black, indigo and white, and 

fometimes- with biftre; one may Lkewife add vermi¬ 

lion or ochre, according to the colour it is to be of. 

Pearls are painted by putting a lay of white, and a 1 
little bine: they are fhadowed and rounded with the 

fame colour, deeper: a fmall white dot is made almoft 

in the middle, on the fide of the light; and on the o- 
ther fide, between the fhadow and the edge of the 

pearl, they give a touch with mafticot, to make the 

refle&ion; and under the pearls is made a little fhadow 
of the colour of the ground they are upon. 

Diamonds are done with pure black ; then they 

heighten them with little touches of white on the fide 
of the light. It is the fame thing for any other jewels 

you have a mind to paint: there is nothing to be done 
but to change the colour. 

For making a figure of gold, put a lay of fhell-gold, 

and fhadow it with gall-ltone. Silver is done the 

fame way; excepting that it muft be fhadowed with 
indigo. 

One great means to acquire a perfeflion in the art, is 
to copy excellent originals. We enjoy with pleafure and 

tranquillity the labour and pains of others. But a man 
muft copy a great number before he is able to produce: 

as fine effefts ; and it is better to be a good copier 
than a bad author. 

Sect. VI. Of Landfcapes. 

In the firft firft place, after having ordered the oe- 

conomy of your landfcape as of your other pieces, you 
muft form the neareft grounds or lands, when they are 

to appear dark, with fap or lily-green, biftre, and a 

little verditer, to give a body to your colour; then dot 
with this mixture, but a little darker, adding fome 
times a little black to it. 

For fuch pieces of ground as the light falls upon, 
and which are therefore clear and bright, make a lay 

of ochre and white : then fhadow and finifh with biftre. 

In fome they mix a little green, particularly for fha- 
dowing and finifhing. 

There are fometimes upon the fore-part certain red- 
difh lands ; which are dead-coloured with brown-red, 

white, and a little green ; and finifhed with the fame, 
putting a little more green in them. 

For the making of grafs and leaves upon the fore¬ 
ground, you muft, when that is finifhed, form with 

fea-green,or verditer, and a little white; an '• for thofe 

that are yellowifh, mix mafticot. Afterwards fhadow 

them with lily-green, or biftre and gall-ftone, if yout 
would have them appear withered. 

The grounds or lands at a little diftance, are form¬ 

ed with verditer, and fhadowed and finifhed with fap- 

green, adding biftre for fome of the touches here and 
there. 

Such as are at a greater diftance, are done with 

fea-green and a little blue; and fhadowed with ver¬ 
diter. 

In a word, the farther they go, the more blueifh 

they are to be made ; and the fartheft diftances ought 

to be of ultramarine and white ; mixing in fome places 

fmall touches of vermilion. 

Water is painted with indigo and white,, and fha¬ 
dowed with the fame colour, but deeper: and to finiih 

it, inftead of dotting, they do nothing but make 

ftrokes and traces without crofting ; giving them the 
fame turn with the waves, when there are any. Some¬ 

times a little green mull be mixed in certain places. 

51 23 
Of 

.andfcapes, 
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°f and the light and clear parts heightened with pure 

Landscapes.wfojte> particularly where the water foams. 

Rocks are dead-coloured like buildings of ftone; 

excepting that a little green is mixed for forming and 

fhadowing them. Blue and yellow teints are made 

upon them, and loft with the reft in finifhing. And 
when there are fmall branches, with leaves, mofs, or 

grafs, when all is finifhed, they are to be raifed at 

top with green and mafticot. They may be made 
yellow, green, and reddifh, for appealing dry, in the 

fame manner as on the ground. Rocks are dotted as 

the reft; and the farther they are off, the moregreyifh 

they are made. 

Caftle3, old houfes, and other buildings of ftone 

and wood, are done in the manner abovementioned ; 

fpeaking of thofe things, when they are upon the fir ft 

lines. But when you would have them appear at a 

diftance,you mud mix brown-red and vermilion, with 
much white ; and fhadow very tenderly with this mix¬ 

ture ; and the farther they are off, the weaker are the 

ftrokes to be for the reparations. If they are covered 

with flate, it is to be made bluer than the reft. 

Trees are not done till the fky be finifhed; one 
may, neverthelefs, fpare the places of them when they 

contain a good number : and however it be, fuch as 

come near the eye, are to be dead-coloured with ver¬ 

diter, mixing fometimes ochre 5 and fhadowed with 

the fame colours, adding, lily-green. Afterwards 

you muft work leaves upon them by dotting without 

crofting: for this muft be done with fmall longifh dots, 
of a darker colour, and pretty full of it, which muft be 

conduced on the fide the branches go, by little tufts 

of a little" darker colour. Then heighten the lights 

with verditer or fea-gveen, and mafticot, making leaves 
iu the fame manner : and when there are dry branches 
or leaves, they are dead-coloured with brown-red or 

gall-ftone, with white; and finilhed with gall-ftone, 
without white, or with biftre. 

The trunks of trees are to be dead-coloured with 
ochre, white, and a little green, for the light and 

dear parts; and for the dark, they mix black, adding 

biftre and green for ftiadowing one and the other. Blue 

and yellow teints are likewife made upon them, and 

little touches given here and there with white and 

mafticot ; fuch as you ordinarily fee upon the bark of 
trees. 

The branches which appear among the leaves are 
done with ochre, verditer, and white; or with biftre 

and white, according to the light they are placed iu. 
They muft be fhadowed with biftre and lily-green. 

Trees, which are at 3 little diftance, are dead-co¬ 

loured wiih verditer and feagreen ; and are fhadowed 

and finifhed with the fame colours, mixed with lily- 
green. When there are fome which appear yel- 

lovvifh, lay with ochre and white, and finifh with 
gall-ftone. 

For fuch as are in the diftance3 and remote views, 

you muft dead-colour with fea-green ; with which, for 
finifhing, you muft mix ultramarine. Heighten the 

lights of one and the other with mafticot, by fmall dif- 

joined leaves. 

It is the mod difficult part of landfcape, in man¬ 

ner of miniature, to leaf a tree well. To learu, 
and break one’s hand to it a little, the way is to copy 

good ones; for the manner of touching them is Angular, 
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and cannot be acquired but by working upon trees Of 
themfelves ; about which you muft obferve to make Fl°wers- 

little boughs, which muft be leafed, efpecially fuch as * 

are below and towards the Iky. 
And generally, let your landfcapes be coloured in 

a handfome manner, and full of nature and truth; for 

it is that which gives them all their beauty. 

Sect. VII. Of Flowers. 

It is an agreeable thing to paint flowers, not only 

on account of the fplendour of their different colours, 

but alfo by reafon of the little time and pains that are 

bellowed in trimming them. There is nothing but de¬ 

light in it; and, in a manner, no application. You 

maim anil bungle a face, if you make one eye higher 
than another; a fmall nofe with a large mouth ; and 

fo of other parts. But the fears of thefe difproportions 

conftrain not the mind at all in flower-painting; for 
unlefs they be very remarkable, they fpoil nothing. 

For this reafon mod perfons of quality, who divert 
themfelves with painting, keep to flowers., Neverthe¬ 

lefs, you muft apply yourfelf to copy juftly : and for 

this part of miniature, as for the reft, we refer you to 

nature, for file is your bell model. Work, then, after 

natural flowers; and look for the teints and different 

colours of them upon your pallet: a little ufe will 

make you find them eafily; and to facilitate this to 
you at the firft, we fliall, in the continuance of our 

defign, lliew the manner of painting fome ; for na¬ 

tural flowers are not always to be had ; and one is of¬ 

ten obliged to work after prints, where nothing is feen 
but graving. 

It is a general rule, that flowers are defigned and 

laid like other figures; but the manner of forming 
and finifhing them is different: for they are firft: 

formed ouly by large ftrokes and traces, which you 

muft turn at the firft the way the fmall ones are to go, 

with which you finifh ; this turning aiding much 
thereto. And for finifhing them, inftead of hatching 

or dotting, you draw fmall ftrokes very fine, and very 

clofe to one another, without crofting; repaffing fe- 

veral times, till your dark and your dear parts have 

all the force you would give them. 

Of Roses.—After making your firft fketch, draw 

with carmine the red role, and apply a very paje lay 

of carmine and white. Then form the fhades with the 

fame colour, putting lefs white in it: and iaftly, with 

pure carmine, but very bright and clear at the firft ^ 

Fortifying it more and more as you proceed in your 
work, and according to the darknefs of the fhades. 

This is done by large ftrokes. Then finifh; working 
upon it with the fame colour by little ftrokes, which 

you muft make go the fame way with thofe of the 

graving, if it be a print you copy ; or the way the 

leaves of the rofe turn, if you copy after a painting, 
or after nature; lofing the dark in the clear parts, 

and heightening the greateft lights, and the brighteft 

or moft lightfome leaves, with white and a little car¬ 

mine; You muft always make the hearts of rofes, and 

the fide of the fhadow darker than the reft; and mix a 

little indigo for fhadowing the firft leaves, particu¬ 
larly when the rofes are blown, to make them feein 

faded. The feed is dead-coloured with gamboge ; 

with which a little fap-green is mixed for fhadowing. 

Rofes ilreaked with feveral colours, ought to be paler 

than 
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Of than others, that the mixture of colours may be better 

Flowers. feen. which are done with carmine; a little darker in 

the (hades, and very clear in the lights; always hatch¬ 

ing by ftrokes. For white rofes you muft put a lay of 

white, and form and finifh them as the red ; but with 

black, white, and a little biftre; and make the feed a 

little yellower. Yellow rofes are done by putting in 

every part a lay of mafticot, and fhadowing them with 

gamboge, gall-ftone, arid biftre; heightening the clear 

and light places with mafticot and white. 

The ftiles, the leaves, and the buds of all forts of 

rofes are formed with verditer, with which is mixed a 

little mafticot and gamboge; and for fhadowing them, 

they add fap-green, putting lefs of the other colours 

when the (hades are deep. The outftde of the leaves 

ought to be bluer than the infide: wherefore it muft 

be dead-coloured with fea-green, and fap-green mixed 

with that for fhadowing, making the veins or fibres on 

this fide clearer than the ground, and thofe on the 

other fide darker. The prickles which are upon the 

ftiles and buds of rofes, are done with little touches of 

carmine, which are made to go every way; and for 

thofe that are upon the ftalks, they are formed with 

verditer and carmine, and ftiadowed with carmine and 

biftre; making the bottom of the ftalks more reddifh 

than the top ; /. e. you muft mix with the green, car¬ 

mine and pure biftre. 

Of Tulips.—As there is an infinity of tulips, dif¬ 

ferent from one another, one cannot pretend to men¬ 

tion the colours with which they are all done. We 

will only touch upon the handfomeft, called Jlreaked: 

and thefe ftreaks are dead-coloured, with very clear car¬ 

mine in fome places, and with darker in others; fi- 

nifhing with the fame colour by little ftrokes, which 

muft be carried the fame way with the ftreaks. And 

in others is put firft a lay of vermilion. Then they 

form them by mixing carmine, and finifh them with 

pure carmine. In fome they put Florence-lake over 

the vermilion inftead of carmine. Some are done 

with lake and carmine mixed together, and with lake 

alone, or with white and lake for the firft forming; 

whether it be rofe-pink or Florence-lake. There are 

fome of a purple colour, which are formed with ultra- 

marine, carmine, or lake, fometimes bluer and fome- 

times redder. The manner of doing both one and 

the other is the fame: there is no difference but in 

the colours. You muft, in certain places, as between 

the ftreaks of vermilion, carmine, or lake, fometimes 

put blue made of ultramarine and white, and fome¬ 

times a very bright purple, which is finifhed by ftrokes 

as the reft, and loft with the ftreaks. There are fome 

likewife that have fallow teints, that are made with 

lake, biftre, and ochre, according as they are: but 

this is only in fine and rare tulips, and not in the 

common ones. For fhadowing the bottom of them, 

they ordinarily take indigo and white for fuch whofe 

ftreaks are of carmine. For fuch as are of lake, they 

take black and white; with which, in fome, biftre is 

mixed, and in others green. Some are likewife to be 

fhadowed with gamboge and umber, and always by 

ftrokes and traces, that turn as the leaves turn. Other 

tulips are likewife done, called bordered; that is to fay, 

the tulip is not ftreaked but on the edges of the leaves, 
where there is a border. It is white in the purple; 

red in the yellow; yellow in the red; and red in the 
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white. The purple is laid with ultramarine, carmine, 

and white; fhadowing and finifhing it with this mix¬ 

ture. The border is fpared; that is to fay, let only a 

light lay of white be put there, and let it be fhadowed 

with very blight indigo. The yellow is formed with 

gamboge,.and fhadowed with the fame colour, mixing 

ochre and umber or biftre with it. The border is 
laid with vermilion, and finifhed with a very fmall 

. matter of carmine. The red is formed with vermi¬ 

lion, and finifhed with the fame colour, mixing car¬ 

mine or lake with it. The bottom and the border 

are done with gamboge; and for finifhing, they add 

gall-ftone and umber, or biftre. The white is flia- 

dowed with black, blue, and white. Indian ink is 

very proper for this. The fhadowings of it are very 

tender. It produces alone the effeft of blue and 

white, mixed with the other black. The border of 

this white tulip is done with carmine. In all thefe 

forts of tulips, they leave a nerve or finew in the 

middle of the leaves that are brighter than the reft: 

and the borders are drowned at the bottom by fmall 

traces, turning croffwife ; for they muft not appear 

cut and feparated, as the ftreaked or party-coloured. 
They make them likewife of feveral other colours-— 

When they happen to be fuch whofe bottoms on the 
infide are black, as it were, they form and finifh them 

with indigo, as alfo the feed abont the nozzle orftalk. 

And if the bottom is yellow, it is formed with gam¬ 

boge, and finifhed by adding urttbre or biftre. The 

leaves and the ftalks of tulips are ordinarily formed 

with fea-green, and fhadowed and finifhed with lily- 

green, by large traces all along the leaves. Some 

may likewife be done with verditer, mixing mafticot 

with it, and fhadowed with fap-green, that the green 

of the fhades may be yellower. 

The Anemony, or Wind-flower.—There are feveral 

forts of them, as well double as Angle. The laft are 

ordinarily without ftreaks. Some are made of a purple 

colonr, with purple and white, fhadowing them with 

the fame colour; fome redder, other3 bluer; fome¬ 

times very pale, and fometimes very dark. Others 

are formed with lake and white, and finifhed with 

the fame, putting lefs white; fome without any white 

at all. Others are formed with vermilion, and fha¬ 

dowed with the fame colour, adding carmine. We 

fee likewife white ones, and fome of a citron colour. 

The laft are laid with mafticot; and one and the other 

fhadowed and finifhed fometimes with vermilion, and 

fometimes with very brown lake, efpecially near the 

feed, at the bottom ; which is often likewife of a 

blackifh colour, that is done with indigo,, or black and 

blue, mixing for fome a little biftre ; and always 

working by very fine ftrokes and traces, and .lofing 

the lights in the fhades. There are others that are 

brighter and clearer at the bottom than any where 

elfe; and fometimes they are perfectly white there, 

though the reft of the flower be dark. The feed of 
all thefe anemonies is done with indigo and black, with 

a very little white, and fhadowed with indigo; and 

frt fome it is raifed with mafticot. The double ane¬ 

monies are of feveral colours. -The handfomeft have 

their large leaves ftreaked. Some are done, that is, 

the ftreaked or party-coloured, with vermilion, to 
which carmine is added for the finifhing; fhadowing 

the reft of the leaves with indigo; and for the fmall 
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Of leaves within, a lay is put of vermilion and white, 

Flowers. ancj tjiey are fhadowec] with vermilion mixed with 

carmine, mixing here and there fome flronger touches, 

efpecially in the heart of the flower, next the great 

leaves on the fide of the ftiadow. They finifh with 

carmine, by little ftrokes and traces, turning the fame 

way with the mixed or party-colours, and the leaves. 

They form and finilh the ftreaks or party-colours of 

fome others, as well as the fmall leaves, with pure 

carmine; leaving, nevertlielefs, in the middle of the 

laft, a little circle, in which is laid dark purple, which 

is loft with the reft. And when all is finifhed, they 

give fome touches with this fame colour round about 
the fmall leaves, efpecially on the fide of the fhadow; 

drowning them with the large ones, the remainder of 

whieh is fhadowed either with indigo or black. In 

fome, the fmall leaves are done vyith lake or purple, 

though the party-colours of the large ones be done 

with carmine. There are others, whofe mixed colours 

are done with carmine, in the middle of moft of the 

large leaves; putting in fome places vermilion under¬ 
neath, and lofing thefe colours with the fhadow3 of 

the bottom; which are done with indigo and white. 

The fmall leaves are laid with mafticot, and ihadowed 

with very dark carmine on the fide of the (hade, and 

with very clear on the fide of the light, leaving there 

in a manner pure mafticot, and giving only fome little 

touches with orpiment and carmine, to feparate the 

leaves, which may be fhadowed fometimes with a very 

little pale-green. There are double anemonies painted 
all red, and all purple. The firft are formed with 

vermilion and carmine, in a manner without white, 

and fhadowed with pure carmine, well gummed, that 

they may be very dark. Purple anemonies are laid with 

purple and white, and finilhed with white. In a 
word, there are double anemonies, as there are fingle 

ones, of all colours; and they are done in the fame 

manner. The green of one and the other is verditer; 
with which mafticot is mixed for forming. It is fha¬ 

dowed and finifhed with fap-green. The ftiles of 

them are a little reddifh; wherefore they are fhadowed 

with carmine mixed with biftre, and fometimes with 

green, after having laid them with mafticot. 

The Carnation and the Pink.—It is with pinks 

and carnations as with anemonies and tulips; $at is, 

there are fome mixt-coloured, and others of one fingle 

colour. The firft are ftreaked and diverfified fome¬ 
times with vermilion and carmine, fometimes with 

pure lake, or with white; fome ftreaks very dark, and 

others very pale; fometimes by little ftreaks and di- 
verfifications, and fometimes by large ones. Their 

bottoms are ordinarily fhadowed with indigo and 

white. There are pinks of a very pale flefh-colour, 

and ftreaked and diverfified with another, a little 

deeper, made with vermilion and lake. Others, which 

are of lake and white, are fhadowed and ftreaked 
without white. Others all red, which are done with 

vermilion and carmine, as dark as poflible. Others 

all of lake. And laftly, there are others, wherein 
nature or fancy is the rule. The green of one and 

the other is fea-green, fhadowed with lily-green or 
fap-green. 

The Red-lily.—It is laid with red-lead, formed 

with vermilion, and in the deepeft of the fhades with 

carmine; and finifhed with the fame colour by ftrokes 
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and traces, turning as the leaves turn. The clear and Of 

light parts are heightened with red-lead and white. Flowers. 

The feed is done with vermilion and carmine. The 

green parts are done with verditer, fhadowed with lily 
or fap-green. 

The Day-lily—There are three forts of them: 
1. The gridelin, a little red; 

2. The gridelin, very pale; and, 
3. The white. 

For the firft they put a lay of lake and white, and 

fhadow and finifh with the fame colour deeper; mix¬ 

ing a little black to deaden it, efpecially in the darkeft 
places. 

The fecond are laid with white, mixed with a very 

little lake and vermilion, in fuch a manner that thefe 

two laft colours are hardly feen. Afterwards they 

fhadow with black and a little lake, working redder 
in the middle of the leaves, next the ftalks; which 

ought to be, as alfo the feed, of the fame colour, parti¬ 

cularly towards the top; and at the bottom a little 
greener. 

The ftile of the feed is laid with mafticot, and fha¬ 
dowed with fap-green. 

The other day-lilies are done by putting a lay of 

pure white, and fhadowing and finifhing with black 
and white. 

The ftalks of thefe laft, and the greens of them 

all, are done with fea-green, and fhadowed with fap- 
green. 

The Hyacinth, or Purple-flower.—There are four 
forts of them. 

The blue, a little dark; 
Others paler; 

The gridelin ; 

And the white. 

The firft are laid with ultramarine and white ; and 

fhadowed and fiuifhed with lefs white. Others are 

laid and fhadowed with pale blue. The gridelines 

are formed with lake and white, and a very fmall mat¬ 

ter of ultramarine; and finilhed with the fame colour 
a little deeper. For the laft they put a lay of white; 

then they fhadow them with blaek, with a little white; 

and finifh them all by ftrokes and traces, following 

the turnings and windings of the leaves. The green 

and the ftalks of fuch as are blue, are done with fca 
and lily-green very dark : and in the ftalks of the 

firft may be mixed a little carmine, to make them 

reddifh. The ftalks of the two others, as alfo the 

green, are formed with verditer and mafticot, and 
fhadowed with fap-green. 

The Piony.—A lay of Venice-lakc and white muft 

be put on all parts, pretty ftrong: then fhadow with 
lefs white, and with none at all in the darkeft places: 

after which finifh with the fame colour by traces, 
turning them as for the rofe ; gumming it very much 

in the deepeft of the fhades ; and railing the lights 

and the edges of the moft lightfome leaves with white 

and a little lake. Little veins are likewife made, 
which go like the ftrokes in hatching, but are more 

vifible. The green of this flower is done with fea- 
green, and fhadowed with fap-green. 

Cowslips.—They are of four or five colours. 
There are fome of a very pale purple. 

The gridelin. The white and the yellow. 

The purple is done with ultramarine, carmine, and 

white; 

MINIATURE-PAINTING. 



Sea. VII. 
of white ; putting lefs white for (hadowing. Thegride- 

Flawers, ]jn jg jajj wfch Venice-lake, and a very fmall matter 

of ultramarine, with much white; and (hadowed with 

the fame colour deeper. For the white, a lay of 

white muft be put ; and they muft be (hadowed with 

black and white; and finifhed, as the others, by tra¬ 

ces, or ftrokes. The heart of thefe cowflips is 

done with mallicot in the (hape of a (tar, which is 

fhadowed with gamboge, making a little circle in the 

middle with fap-green. The yellow are laid with 

mafticot, and fhadowed with gamboge and umber. 

The (tiles, the leaves, and the buds, are formed with 

verditer, mixed with a little mafticot, and finifhed 

with fap-green; making the fibres or veins, which ap¬ 

pear upon the leaves, with this fame colour; and 

heightening the lights of the largeft with mafticot. 

The Ranunculus, or Crow-foot.—There are fe- 
veral forts of them : the fined are the orange-coloured. 

For the firft, they put a lay of vermilion, with a very 

fmall matter of gamboge; and add carmine for (ha¬ 

dowing ; finifhing it with this laft colour, and a little 

gall-done. In the others may be put Venice-lake, 

inftead of carmine, efpecially in the heart of the 

flower. The orange-coloured are laid with gamboge, 

and finifhed with gall-ftone, vermilion, and a little 

carmine; leaving fome little yellow ftreaks. The 

green of the (talks is done with verditer and very pale 

mafticot; mixing lily-green to fhadow them. That 

of the leaves is a little darker. 

The Crocus.—Thefe are of two colours. 
Yellow and purple. The yellow are formed with 

mafticot and gall-ftone, and (hadowed with gamboge 

and gall-ftone : after which, upon each leaf, on the 

outfide, are made three ftreaks, feparate from one 

another, with biftre and pure lake; which are loft, 

by little traces, in the bottom. The outfide of the 

leaves is left all yellow.—The purple are laid with car¬ 

mine, mixed with a little ultramarine, and very pale 

white. They are formed and finifhed with lefs white; 

making likewife, in fome, purple ftripes or ftreaks, 

very dark, as in the yellow ; and in others, only fmall 

veins. The feed of both is yellow ; and is done with 

orpiment and gall-ftone. For the ftiles, they put a 

lay of white, and fliadow with black, mixed with a 

little green. The green of this flower is formed 

with very pale verditer, and (hadowed with fap- 

green. 

The Iris.—The Perfian iris is done by putting, 

for the infide-leaves, a lay of white, and (hadowing 
them with indigo and green together, leaving a little 

white feparation in the middle of each leaf; and for 

thofe on the outfide, they put in the fame place a lay 

of mafticot, which is (hadowed with gall-ftone and 

orpiment; making little dark and longifh dots over 

all the leaf, at a fmall diftance from one another. And 

at the end of each are made large (trains, with biftre 

and lake in fome, and in others with pure indigo, 
but very black. The reft, and the outfide of the 

leaves, are (hadowed with black. The green is formed 

with fea-green, and very pale mafticot, and (hadowed 

with fap-green. The Sudan iris is laid with purple 

and white, putting a little more carmine than ultra- 

marine ; and for the (hades, efpecially in the middle 

leaves, they put lefs white ; and, on the contrary, 

more ultramarine than carmine; making the veins of 
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this very colour, and leaving in the middle of the in- Of 
fide leaves a little yellow finew. There are others Flowers, 

which have this very finew in the firft leaves; the end 

of which only is bluer than the reft. Others are (ha¬ 

dowed and fini(hed with the fame purple, redder: 

They have alfo the middle finew on the outfide-leaves; 

but white and (hadowed with indigo. There are like¬ 
wife yellow ones ; which are done by putting a lay of 

mafticot and orpiment ; (hadowing them with gall- 

ftone, and making the veins upon the leaves with 

biftre. The green of one and the other is done with 

fea-green, mixing a little mafticot for the ftiles. They 

are (hadowed with fap-green. 

The Jasmin.—It is done with a lay of white, and 

(hadowed with black and white ; and for the outfide 

of the leaves, they mix a little biftre ; making the half 

of each, on this fide, a little reddi(h with carmine. 

The Tuberose.—For the doing of this, they make 
a lay of white, and fliadow with black, with a little 

biftre in fome places; and for the outfide of the leaves, 
they mix a little carmine, to give them a reddifh teint, 

particularly upon the extremities. The feed is done 
with mafticot, and (hadowed with fap-green. The 

green of it is laid with verditer, and (hadowed with 
fap-green. 

The Hellebore.—The flower of hellebore is done 

almoft in the fame manner ; that is, let"it be laid with 

white, and (hadowed with black and biftre, making 

the outfide of the leaves a little reddifli here and there. 

The feed is laid with dark green, and raifed with 

mafticot. The green of it is foul and rufty, and is 

formed with verditer, mafticot, and biftre; and fini(hed 

with fap-green and biftre. 

The White lily.—It is laid with white, and 

(hadowed with black and white. The feed is done 

with orpiment and gall-ftone. And the green is done 
as in the tuberofe. 

The Snow-drop.-—It is formed and finifhed as the 

white lily. The feed is laid with mafticot, and (ha¬ 

dowed with gall-ftone. And the green is done with 

fea and fap-green. 

The Jonquil.—It is laid with mafticot and gall- 

ftone, and finifhed with gamboge and gall-ftone. The 

green is formed with fea-green, and lhadowed with 

fap-green. 

The Daffodil.—All daffodils, the yellow, the 

double, and the fingle, are done by putting a lay of 

mafticot: they are formed with gamboge, and fiiiifh- 

ed by adding umber and biftre ; excepting the bell in 

the middle, which is done with orpiment and gall- 

ftone, bordered or edged with vermilion and carmine. 

The white are laid with white, and fhadowed with 

black and white ; excepting the cup or bell, which is 

done with mafticot and gamboge. The green is fea- 

green, (hadowed with fap-green. 

The Marigold.—It is done by putting a lay of 

mafticot, and then one of gamboge; (hadowing it 

with this very colour, after vermilion is mixed with 

it : and for fini(hing, they add gall-ftone and a little 

carmine. The green is done with verditer, (hadowed 

with fap-green. 
The Austrian Rose.—For making the Indian 

rofe, they put a lay of mafticot, and another of gam¬ 

boge. Then they form it, mixing gall-ftone; and 

fini(h it with the laft colour, adding biftre and a very 
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Of finall matter of carmine In the deepeft fhades. 

Flowers.^ The Indian Pink, ox French Marigold.—It is done 

by putting a lay of gamboge ; /hadowing It with this 

colour, after you have mixed a good deal of carmine 
and gall-ftone with it ; and leaving about the leaves a 

little yellow border of gamboge, very clear in the 

lights, and darker in the fhades. The feed iafhadow- 

ed with biftre. The green as well of the rofe as the 

pink, is formed with verditer, and finiflied with fap- 

green. 

The Sun-flower.—It is formed with mailicot and 

gamboge, and finifhed with gall-done and biftre. 

The green is laid with verditer and mafticot, and ftia- 
dow£d with fap-green. 

The Passion-flower.—It is done as the rofe* 

and the green of the leaves likewife; but the veins are 

done with a darker green. 

Poetical pinks and Sweet-williams—They are 

done by putting a lay of lake and white; fhadowing 

them with pure lake, with a little carmine for thelaft; 

which are afterwards dotted on all parts with little 

round dots, feparate from one another; and the threads 

in the middle are raifed with white. The green of 

them are fea-green, which is finiflied with fap-green. 

The Scabious.—There are two forts of fcabious, 
the red and the purple. The leaves of the firft are 

laid with Florence-lake, in which there is a little 
white; and fhadowed without white : and for the mid¬ 

dle, which is a great bofs or hulk in which the feed 

lies, it is formed and finifhed with pure lake, with a 

little ultramarine or indigo to make it darker. Then 

they make little white longifh dots over it, at a pretty 

diftance from one another, clearer in the light than in 

the fhade, making them go every way. The other is 

done by putting a lay of very pale purple, as well 

upon the leaves as the bofs in the middle ; fhadowing 

both with the fame colour, a little deeper : and in- 

ftead of little white touches from the feed, they make 

them purple ; and about each grain they make out a 

little circle, and this over the whole bofs or hulk in 

the middle. The green is formed with verditer and 

mafticot, and fhadowed with fap-green. 

The Sword or Day-lily.—It is laid with Florence- 

lake and very pale white ; formed and finifhe-d with 

pure lake, very clear and bright in fome places, and 

very dark in others; mixing even biftre in the thickeft 

of the fhades. The green is verditer, fhadowed with 
fap-green. 

Hepatica, or Liverwort.—There is red and blue. 
The laft is done by putting on all parts a lay of ultra- 

marine, white, and a little carmine or lake ; fhadow¬ 

ing the infide of the leaves with this mixture, but 

deeper; excepting thofe of the firft rank.; for which, 

and for the outfide of every one of them, they add 

indigo and white, that the colour may be paler, and 

not fo fine. The red is laid with lake-columbioe 

and very pale white; and finifhed with lefs white. 

The green is done with verditer, mafticot, and a little 

biftre; and fhadowed with fap-green, and a little biftre, 

efpecially on the outfide of the leaves. 

The Pomegranate.—The flower of the pomegra¬ 

nate is laid with red-lead; fhadowed with vermilion 
andearmine; and finifhed with this laft colour. The 

green is laid with verditer andmafticot, and fhadowed 

with fap-green,. 
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The Flower of the Indian Bean.—It is done Flo°^.s 

with a lay of Levant-lake and white ; fhadowing the_—1 

middle leaves with pure lake; and adding a little 
ultramarine for the others. The green is verditer, 

fhadowed with fap-green. 
The Columbine.—There are columbines of feveral 

colours : the molt common are the purple, the gridelin, 

and the red. For the purple, they lay with ultra- 

marine, carmine, and white; and fhadow with this 

mixture, deeper. The gridelin are done the fame 

way, putting a great deal lefs ultramarine than car¬ 

mine. The red are done with lake and white, 

finifhing with lefs white. There are fome mixed flowers 

of this kind, of feveral colours ; which muft be form¬ 
ed and finifhed as the others, but paler, making the 

mixtures of a little darker colour. 

The Lark’s Heel.—There are of different colours, 

and of mixed colours : the moft common are the pur¬ 

ple, the gridelin, and the red ; which are done as the 

columbines. 
Violets and Pansies.—Violets and panfies are 

done the fame way; excepting that in the laft the 

two middle leaves are bluer than the others, that is, 

the borders or edges ; for the infide of them is yellow; 

and there little black veins are made, which take 

their beginning from the heart of the flower, and die 

away towards the middle. 
The Muscipula, or Catch-fly.—There are two 

forts of it, the white and the red; the laft is laid with 

lake and white, with a little vermilion, and finiflied 

with pure lake. As for the knot or nozzle of the 

leaves, it is formed with white and a very fmall matter 
of vermilion, mixing biftre, or gall-ftone, to finifh it. 

The leaves of the white are laid with white ; adding 
biftre and mafticot upon the knots, which are fiiadow- 

ed with pure biftre, and the leaves with black and 

white. The green of all thefe flowers is done with 

verditer and mafticot, and fhadowed with fap-green. 

The Crown Imperial.—There are of two colours, 

the yellow and the red. The firft is done by putting a 

lay of orpiment, and fhadowing it with gall-ftone and 
orpiment, with a little vermilion. The other is laid 

with orpiment and vermilion, and fhadowed with 

gall-ftone and vermilion ; making the beginning of 

the leaves next the ftile, with lake and biftre, very 

dark; and veins wfith this mixture, both in one and 
the other, all along the leaves. The green is done with 

verditer and mafticot, fhadowed with fap green and 

gamboge. 
The Cyclamen, or Sow-bread.—The red is laid 

with carmine, a little ultramarine, and much white; 

and finifhed with the fame colour, deeper; putting, in 

a manner, only carmine in the middle of the leaves* 

next the heart, and in the reft add a little more ultra- 

marine. The other is laid with white, and fhadowed 

with black. The ftalks of one and the other ought to 

be a little reddifh; and the green, verditer and fap- 

green. 
TheGiLLiFLOWER.—Thereare feveral forts of gilli- 

flowers; the white, the yellow, the purple, the red, 

and the mixed, of various colours. The white are laid 

with white, and fhadowed with black, and with a little 

indigo in the heart cif the' leaves. The yellow, with 

mafticot, gamboge, and gall-ftone. The purple are 

formed with purple and white; and finiflied with lef3 
white; 
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Of white ; making the colour brighter in the heart., and 

Bruits, &c. even a Httle yellowilh. The red with lake and white; 

finilhing them with white. The mixed-coloured are 

laid with white, and the mixtures are fometimes 

made with purple, in which there is much ultramarine; 

others again, in which there is more carmine. Some¬ 

times they are of lake, and fometimes of carmine. Some 

are done with white,and others without white; Ihadow- 

ing the reft of the leaves with indigo. The feed of all 

is formed with verditerand mafticot, and finifhed with 

fap-green. The leaves and ftiles are laid with the 

fame green, mixing fap-gre#n to finith them. 

Fruits, fifhes, ferpents, and all forts of reptiles, are 

to be touched in the fame manner as the figures of 

men are; that is, hatched or dotted. 

Birds and all other animals are done like flowers, by 

flrokes, or traces. 

Never make ufe, for any of thefe things, of white- 

lead. It is only proper in oil. It blackens like ink, 

when only tempered with gum ; efpecially if you fet 

your work in a moift place, or where perfumes are. 

Cerufs of Venice is as fine, and of as pure a white. 

Be not fparing in the ufe of-this, efpecially in forming 

or dead-colouring ; and let it enter into all your mix¬ 

tures, in order to give them a certain body, which will 

render your work glueifh, and make it appear foft, 

plump, and ftrong. 

The tafte of painters is, neverthelefs, different in this 

point. Some ufe a little of it, and others none at all. 
But the manner of the laft is meagre and dry. Others 

ufe a great deal; and doubtlefs it is the beft method 

and molt followed among Ikilful perfons: for befides that 
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it is fpeedy, one may by the ufe of it copy all forts of Properties 

pictures; which would be almoft impofiible otherwife; Miniature. 
notwithftanding the contrary opinion of fome, who- 

fay, that in miniature we cannot give the force and all 

the different teints we fee in pieces in oil. But this is 

not true, at lea ft of good painters; and effects prove 

it pretty plainly: for we fee figures, landfcapes, pic¬ 

tures, and every thing elfe in miniature, touched in as 

grand, as true, and as noble a manner, (though more 

tender and delicate), as they are in oil. 
However, painting in oil has it3 advantages; were 

they only thefe, that it exhibits more work, and takes 

up lefs time. It is better defended likewife againft 

the injuries of time ; and the right of birth mult be 

granted it, and the glory of antiquity. 
But miniature likewife has its advantages; and with¬ 

out repeating fuch as have been mentioned already, it 

is neater and more commodious. You may eafily carry 

all your implements in your pockets, and work when 

and wherever you pleafe, without fuch a number of 

preparations. You may quit and refume it when and 

as often as you will; which is not done in the other; 

in which one is rarely to work dry. 

To conclude: In the art of painting, excellence 

does not depend upon the greatnefs of the fubjeCt, but 

upon the manner in which it is handled. Some 

catch the airs of a face well; others fucceed better 

in landfcapes: fome work in little, who cannot do 
it in large; fome are {killed in colours, who know little 

of defign: others, laftly, have only a genius for flowers: 

and even the Baffans got tliemfelves a fame for ani¬ 

mals; which they touched in a very fine manner, and 

better than any thing elfe. 
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M I N 

... . MINIM, in mufi«, a note equal to two crotchets, 

"jjltn or half a femibreve. See Music. 

Minium. MINIMS, a religious order in the church of Rome, 

•-founded by St Francis de Paula, towards the end of 

the 15th century. Their habit is a coarfe black wool¬ 
len fluff, with a woollen girdle, of the fame colours, 

tied in five knots. They are not permitted to quit 

their habit and girdle night nor day. Formerly they 

went bare-footed, but are now allowed the ufe of 

fhoes. 

MINIMUM, in the higher geometry, the leaft 

quantity attainable in a given cafe. 

MINISTER, a perfon who preaches, performs re¬ 

ligious worlhip in public, adminiflers the facraments, 

See. 

Minister of State, a perfon to whom the prince 

intrufts the adminiftration of government. See Coun¬ 
sel. 

Foreign Minister, is a perfon fent into a foreign 

country, to manage the affairs of his province, or of 

the ftatc to which he belongs. Of thefe there are two 

kinds: thofe of the firft rank are ambaffadors, and en¬ 

voys extraordinary, who reprefent the perfons of their 

fovereigns; the minifters of the fecond rank are the 
ordinary vefidents. 

MINIUM, or Red-lead. See Chemistry, 
»° 402. 

The general method of preparing that colour is . 

there deferibed; but the following more accurate and 

particular one hath appeared in the laft edition of the 

MIN 
Chemical Di&ionary. “ The furnace in which mi- 

nium is made is of the reverberatory kind, with two 

fire-places at the ends ; each fire-place being fepara- 

ted from the area, or body of the furnace, by a wall 

12 inches high. The fire-places are 15 inches broad, 
and their length is equal to the breadth of the whole 

furnace, which is about eight or nine feet. The length 

of the area from one fire-place to the other is 9 or 10 

feet. The quantity of lead ufed in one operation is 

about 1500 pounds, of which nine parts are lead ob¬ 

tained from furnaces .where the ore is fmelted, and one 

part is lead extra&ed from the fcoria which is formed 

in fmelting the ore. This latter kind is faid to be ne- 

ceffary, as the former could not alone be reduced into, 

powder. All the lead is at once put into the area, the 

bottom of which is level. The calx, as fall as it is 

foimed, is drawn, to one fide by means of a rake fuf- 

peuded by a chain before the month of the furnace. 

In four or five hours the whole quantity of the lead is 

calcined, or, if any pieces remain uncalcined, they are 

feparated, and kept for the next operation. The heat 

employed is that of a cherry-red; and the fire-places 

and mouth are kept open, that the air may accelerate 

the calcination. The powder or calx is to be frequently 

ftirred to prevent its concreting; and when this opera¬ 

tion lias been continued pbout 24 hours, the matter i* 

taken out of the furnace, and laid on a flat pavement. 

The cold water is thrown on it, to give it weight, as 

the workmen fay; but rather, as fome think, to make 

it friable. It is then to be ground in a mil], and the 

finer, 
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Minor, finer part is feparated by wafting, while the coarfer 

Minorca. partj referved for fome following operation, is to be 

placed at the mouth of the furnace in order to retain 

the melted lead. The fine powder, which is now of a 

yellow colour, is again put into the fame or a fimilar 

furnace, and expofed to a very moderote fire from 36 

to 48 hours ; during which time it is ftirred frequent¬ 
ly to prevent its concreting; and the powder gradually 

acquires its proper red colour. The minium is then 

to be taken out of the furnace, cooled, and fifted thro* 

an iron fieve placed in a calk.” 

MINOR, in law. See Law, n® clxi. 
Minor, in logic, the fecond propofition of a regu¬ 

lar fyllogifm. See Logic. 

MINORCA, an ifland of the Mediterranean, fi- 

tuated between 39 and 40 degrees of North Latitude, 

and near four degrees of Eaft Longitude. It is about 

33 miles in length from north-weft to fouth-eaft, in 

breadth from eight to twelve, but in general abont 

ten miles; fo that in fize it may nearly equal the coun¬ 
ty of Huntingdon or Bedfordlhire. The form is very 

irregular; and the coafts are much indented by the fea, 
which forms a great number of little creeks and inlets, 

fome of which might be very advantageous. 

This ifland is one of thofe called by the ancient Ro¬ 

mans Baleares, which arofe from the dexterity of the 

inhabitants in ufing the fling. It fell under the power 

of the Romans, afterwards of the northern barbarians, 

who deftroyed that empire. From them it was taken 
by the Arabs, who were fubdued by the king of Ma¬ 

jorca, and he by the king of Spain. The Englilh 

fubdued it in 1708, and the French in the late war; 

but it was reftored to Britain by the treaty of Paris in 

*763- 
The air of this ifland is much more clear and pure 

than in Britain ; being feldom darkened with thick 

fogs: yet the low valleys are not free from mills and 

unwholefome vapours ; and in windy weather the fpray 

of the fea is driven over the whole ifland. Hence it 

happens that utenlils of brafs or iron are extremely 

fufceptible of ruft, in fpite of all endeavours to pre- 

ferve them ; and houfehold furniture becomes mouldy. 

The fummers are dry, clear, calm, and exceffively 

hot; the autumns moift, warm, and unequal; at one 
time perfe&ly ferene, at another cloudy and tempeftu- 

011s. During the winter there are fometimes violent 

ftorms, though neither frequent nor of long conti¬ 

nuance; and whenever they ceafe, the weather returns 
to its ufual ferenity. The fpring is always variable, 

but refembles the winter more than the fummer. The 

changes of heat and cold are neither fo great nor fo 

fudden in this climate as in many others. In thecom- 

pafs of a year, the thermometer feldom rifes much a- 
bove the 80th, or falls below the 48th degree. In 

fummer there is fcarcely ever a difference of four or* 
five degrees between tl^e heat of the air at noon and at 

right ; and in winter the variation is (till lefs confider- 

able. But this mull be underftood of a thermometer 

ftaded from the influence of the folar beams; for if ex¬ 

pofed to them it will often rife 12, 14, or 16 degrees 

higher than what wc have mentioned; and in other fea- 

fons the difference between the heat of the air in the 

fun and in the lhade is much greater. Yet, even in the 

dog-days, the heat of the atmofphere, at leaft in open 

places> feldom furpaffes that of human blood. The 

winds are very boifterous about the equinoxes, and Minorca, 

fometimes during during the winter. At other times “* 

they are generally moderate, and, according to the 

obfervations of feamen, they rarely blow in the fame 

dire&ion near the iflands adjacent to the gulph of Ly¬ 

ons as in the open fea. During the fummer there is 

commonly a perfect calm in the mornings and even¬ 

ings : but the middle of the day is cooled by refrefh- 
ing breezes which come from the eaft, and, following 

the courfe of the fun, increafe gradually till two or 

three in the afternoon ; after which they infenfibly die 
away, as night approaches. This renders the heat of 

the fun lefs dangerous and inconvenient ; and if thefe 
breezes intermit for a day or two, the natives grqw 

languid and ina&ive from the heat. The northerly 
winds in general are clear and healthy, difpel the mifts, 

and make a clear blue flty; whilft thofe which blow 

from the oppofite quarter, render the air warm, moift, 

and unhealthy. The north wind is fuperior in power 

to all the reft; which appears from hence, that the 

tops of all the trees incline to the fouth, and the 

branches on the north fide are bare and blafted. The 

next to it in force is the north-weft. Both are fre¬ 
quent towards the clofe of winter, arid in the fpring ; 

and, being dry and cold, they flirivel up the leaves of 

the vegetables, defiroy their tender (hoots, and are 

often exceffively detrimental to the vineyards and ri¬ 

fling corn. The piercing blatls at that feafon from the 

north-eaft, as they are more moift, and more fre¬ 

quently attended with rain, are lefs prejudicial. The 

fouth and fouth-eaft winds are by much the moft un¬ 

healthy. In whatever feafons they blow, the air is 
foggy, and affc&s the breathing; but in the fummer 

feafon they are fultry and fuffocating. An exceffive 

deje&ion of fpirits is then a univerfal complaint; and 
on expoiing the thermometer to the rays of the fun, 

the mercury has frequently rifen above the 100th de¬ 

gree. The weft wind is ufually drier than the fouth : 

the eaft is cold and bluftering in the fpring, and fultry 
in the fummer. 

The weather in Minorca is generally fair and dry ; 

but when it rains, the ftowers are heavy, though of 

ftort continuance, and they fall moft commonly in the 

night. The flty in fummer is clear, and of a beauti¬ 

ful azure, without clouds of rain ; but moderate dews 

defeend regularly after funfet. In autumn the wea¬ 

ther becomes lefs ferene ; whirlwinds and thunder be¬ 

come frequent; and in the night-time lightning, and 

thofe meteors called falling fan, are very common. 
Water-fponts alfo are often feen at that feafon, and 

frequently break upon the ftore. A fudden alteration 

in the weather takes place about the autumnal equi¬ 

nox ; the Ikies are darkened with clouds, and the rains 

fall in fuch quantities, that the torrents thereby oc- 

cafioned, pouring down from the hills, tear up tree3 

by the root, carry away cattle, break down fences, 

and do confiderable mifehief to the gardens and vine¬ 

yards. But thefe anniverfary rains are much more 

violent than lading; always falling in fudden and 
heavy ftowers, with intervals of fair weather. They 

are accompanied with thunder, lightning, and fqualls 

of wind, moft commonly from the north. Hail and 

fnow are often intermixed with the rains which fall in 
winter and in fpring; but the fnow, for the moft 

part, diffolves immediately ; and ice is here an uncom¬ 

mon 
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Minorca, mon appearance. 

“ ' The whole coaft of Minorca lies low; and there are 

only a few hills near the centre, of which the moll 

confiderable, named Toro by the inhabitants, may be 
feen at the diftance of 12 or 14 leagues from the land. 

The furface of the ifland is rough and unequal; and in 

many places divided by long narrow vales of a confi¬ 

derable depth, called barrancoes by the natives. They 

begin towards the middle of the ifland, and after feve- 

ral windings terminate at the fea. The fouth-weft fide 
is more plain and regular towards the north-eaft; 

where the hills are higher, with low, marfhy valleys 

betwixt them, the foil lefs fruitful, and the whole traft 

unhealthy to man and beaft. Near the towns and 

villages the fields are well cultivated, and inclofed with 

ftone-walls ; but the reft, for the moil part, are rocky, 

or covered with woods and thickets. There are fome 

pools of Handing water, but very few rivillets ; which 

is the greateft defeft about the ifland, as the inhabi¬ 

tants have fcarcely any wholefome water excepting 

what is faved from the clouds. 
The foil is light, thin, and very flony, with a good 

deal of fea-fait, and, in fome places, of calcareous nitre 

intermixed. In moll places there is fo little earth, 

that the ifland appears to be but one large irregular 

rock covered here and there with mould, and an infi¬ 
nite variety of (tones. Notwithstanding, this, how¬ 

ever, it is not only extremely proper for vineyards, but 

produces more wheat and barley than could at firft 

fight be imagined; and, if the peafants may be cre¬ 

dited, it would always yield a quantity of corn and 

wine fufficient for the natives, did not the violence of 

the winds, and the exceflive drought of the weather, 

frequently fpoil their crops.* The fields commonly lie 

fallow for two years, and are fown the third. About 

the latter end of winter, or the beginning of fpring, 

they are firft broke up; and next autumn, as foon as the 
rains fall, they are!again ploughed and prepared for 

receiving the proper feeds. The tillage is very eafily 

performed; fora plough fo light as to be tranfported 

from place to place on the ploughman’s (houlder, and 

to be drawn by an heifer, or an afs fometimes affifted 

by an hog, is fufficient for opening fo thin a foil. The 

later the harveft happens, the more plentiful it proves. 

The barley is ufually cut down about the 20th of May 

N. S. and the wheat is reaped in June; fo that the 

whole harveft is commonly got in by midfummer-day. 

The grain is not threfhed with flails as in this counv 
try, but trodden out on a fmooth piece of rock by 

oxen and afles, according to the cuftom of the eaftern 

nations. 

The natives of Minorca are commonly lean, thin, 

and well-built, of a middle ftature, and olive com¬ 

plexion ; but their character is by no means agree¬ 

able. Such is the natural impetuofity of their temper, 

that the flighted caufe provokes them to anger; and 
they feem to be incapable of forgiving or forgetting 

an injury. Hence quarrels break out daily, even among 

neighbours and relations; and family-difputes are 

tranfmitted from father to fon; and thus, though 

lawyers and pettifoggers are very numerous in this 

country, there are dill too few for the clients. Both 
fexes are, by conflitution, extremely amorous : they 

are often betrothed to each other while children, and 

marry at the age of 14. The women have esfy la- 
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hours, and commonly return in a few days to their u- Minorca, 

fual domefticbufinefs ; but, left the family (hould be- 

come too numerous for their income, it is a praftice 

among the poorer fort to keep their children at the * 

bread for two or three years, that by this means the * 
mothers may be hindered from Breeding. 

Bread of the fined wheat-flour, well fermented 

and well baked, is more than half the diet of people 

of all ranks. Rice, pulfe, vermicelli, herbs and 

roots from the garden, fummer-fruits, pickled olives, 
and pods of the Guinea pepper, make up almoft all 

the other half; fo that fcarce a fifth of their whole 

food is furnifhed from the animal-kingdom, and of 

this fifli makes by much the mod confiderable por¬ 

tion. On Fridays, and other fad-days, they abftain 

entirely from fiefli; and during Lent they live altoge¬ 

ther on vegetables and fifli, excepting Sundays, when 

they are permitted the ufe of eggs, cheefe, and milk. 

Mod of their diflies are higli-feafoned with pepper, 

clove3, cinnamon, and other fpices ; and garlic, o- 

nions, or leeks, are almod conftant iugredients. They 

eat a great deal of oil, and that none of the fweeteit 

or bed flavoured ; ufiug it not only with fallads, but 

alfo with boiled and fried fifh, greens, pulfe, &c. in- 

flead of butter. A dice of bread foalted in boiled wa¬ 

ter, with a little oil and fait, is the common breakfad 

of the peafants, well known by the name of oleagua. 

Their ordinary meals are very frugal, and confift of 

very little variety ; but on feftivals and other folemn 

occafions, their entertainments are to the lad degree 

profufe and extravagant, infomuch that the bill of fare 

of a country farmer’s wedding-dinner would fcarce be 
credited. 

With regard'to other matters, theMinorquins are ac- 

cufed of prodigious indolence in the way of bufinefs, and 

negleft of the natural advantages they poflefs. In the 

bowels of the earth are iron, copper, and lead-ores, of 

none of which any ufe hath been made except the lad. 

A lead-mine was worked to advantage fome time ago, 

arid the ore fent into France and Spain for the ufe of 

the potteries in thofe countries. The proprietor dif- 

continued his work on fomefmall difeouragement; and 

indeed it is fa id, that thefe people are of all mankind 

the mod eafily put out of conceit with an undertaking 

that does not bring them in mountains of prefent gain, 

or that admits of the flighted probability of difap- 
pointing their mod fanguine expeilations: nor will 

their purfe admit of many difappointments; and thu3 

their poverty co-operating with their natural defpon- 

dence and love of eafe, is the principal caufe of their 

backwardnefs to engage in proje&s, though ever fo 

promifing, for the improvement of their private for¬ 

tune, and the advantage of' the commerce of their 

country. This lead-ore went under the name of vernis 

among the natives, as it was wholly ufed by the pot¬ 

ters in varnifliing and glazing their earthen veflels. 

There are few exports of any account, and they 

are obliged to their neighbours for near one-third 

of their cornv all their oil, and fuch a variety of ar¬ 

ticles of lefs confi derat ion, that nothing could pre- 

ferve them from a total bankruptcy, but the EnglitJi 

money circulated by the troops, which is exchanged 

for the daily fupplies of provifions, increafed by the 
multiplication of vineyards, the breeding of poultry, 

and the produftion of vegetables, in. a proportion of 
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' pofleflion. It will not require many words to enume¬ 

rate their exports : they make a fort of cheefe, little 

liked by the English, which fells in Italy at a very 
great price ; this, perhaps, to the amount of 800 1. 

per annum. The wool they fend abroad may produce 

goo 1. more. Some wine is exported; and, if we add 

to its value that of the home-confumption, which has 
every merit of an export, being nine parts in ten ta¬ 

ken off by the troops for ready money, it may well be 

eftimated at 16,0001. a-year. In honey, wax, and 

fait, their yearly exports may be about 4001. and this 
comes pretty near the fum of their exports, which we 

eftimate together at 18,too 1. Sterling per annum. 

A vaft balance lies againft them, if we confider the 

variety and importance of the articles they fetch from 

other countries, for which they muft pay ready calh. 

Here it may be neceflary to withdraw fome things 

from the heap, fuch as their cattle, (beep, and fowls, 

on which they get a profit; for the country does not 
produce them in a fufficient abundance to fnpply them, 

efpecially when we have a fleet of men of war fta- 

tioned there. 
Their imports are, corn, cattle, flieep, fowls to¬ 

bacco, oil, rice, fugar, fpices, hard-ware, and tools 

of all kinds; gold and filver lace; chocolate, or 

cacoa to make it; tobacco, timber, plank, boards, 

mill-ftones, tobacco-pipes, playing cards, turnery 

ware, feeds, foap, faddles; all manner of cabinet¬ 

makers work, iron fpikes, nails, fine earthen-ware, 

glafs, lamps, brafiery, paper, and other ftationary 

wares; copperas, galls, dye-fluffs, painters brufhes, 

and colours ; mufical inflruments, mufic, and firings ; 

watches, wine, fruit, all manner of fine and printed 

linens, muflins, cambrics, and laces ; bottles, corks, 

{larch, indigo, fans, trinkets, toys, ribbands, tape, 

needles, pins, filk, mohair, Ianthorns, cordage, tar, 
pitch, rofin, drugs, gloves, fire-arms, gunpowder, 

{hot, and lead; hats, caps, velvet, cotlon fluffs, 
woollen cloths, (lockings, capes, medals, veftments, 

luftres, pictures, images, agnus Dei’s, books, pardons, 

bulls, relics, and indulgences. 
The ifland is divided into what they ftyle termines, 

of which there were anciently five, now reduced to 

four, and refemble our counties. The termino of 

Ciudadella, at the north-weftern extremity of the 

ifland, is fo flyled from this place, which was once a 

city, and the capital of Minorca. It makes a vene¬ 

rable and majeftic figure, even in its prefent date of 

decay, having in it a large Gothic cathedral, fome 

other churches and convents, the governor’s palace, 

and an exchange, which is no contemptible pile. 

There are in it 600 honfe3, which, before the feat of 

government and the courts of juftice were removed to 

Mahon, were fully inhabited; and there are (till more 

gentlemens families here than in all the reft of the 

ifland. It hath a port commodious enough for the 

veffels employed in the trade of this country, which, 

though in the pofleflion of a maritime power, is lefs 

than it formerly was. It is ft ill, in the ftyle of our 

officers, the beji quarters (and there are none bad), in 

the country; and if there was a civil government, ar.d 

the place made a free port, the beft judges are of 

opinion it would very foon become a flourilhing place 

again; and the fortifications, if it fhould be found 

M I N 
neceflary, might then alfo be eafily reftored and im- Minorca, 
proved. ———_ 

The termino of Fererias is the next, a narrow flip 

reaching crofs from fea to fea, and the country little 
cultivated; it is therefore united to Mercandal. In this 

laft termino Hands Mont-toro in the very centre of 
the ifle, and the higheft ground, fome fay the only 

mountain in it; on the fummit of which there is a 

convent, where, even in the hotteft months, the monks 
enjoy a cool air, and at all times a moft delightful 

profpedl. About fix miles north from Mont-toro 

{lands the caftle that covers Port Fornelles, which is 

a very fpacious harbour on the eaft fide of the ifland. 

There are in it flioals and foul ground, which, to thofe 

who are unacquainted with them, render it difficult 

and dangerous; yet the packets bound from Mahon to 

Marfeilles frequently take fhelter therein; and while 

the Spaniards were in pofleflion of the ifle, large fhips 

and men of war frequented it. At a fmall diftance 

from this lies another harbour called Adaia, which 

runs far into the land; but being reputed unfafe, and 

being fo near Fornelles, is at prefent ufelef3. The 

country about it is, however, faid to be the pleafanteft 

and wholefomeft fpot in the ifland, and almoft the 
only one plentifully fupplied with excellent fpring- 

water, fo that the gardens are well laid out, and the 

richeft and fineft fruits grow here in the higheft per¬ 

fection. Alaior is the next termino, in which there is 

nothing remarkable but the capital of the fame name, 

well fituated on an eminence, in a pleafant and tolerably 
cultivated country. 

The termino of Mahon, at the fouth-eaft end of the 

ifland, is at prefent the moft confiderable of them all, 

containing about 60,000 Englifh acres, and nearly 

one-half of the inhabitants in Minorca. The town of 

Mahon derives its name from the Carthaginian general 

Mago, who is univerfally allowed to be its founder. 

It Hands on an eminence on the weft fide of the har¬ 

bour, the afeent pretty deep. There are in it a large 

church, three convents, the governor’s palace, and 

fome other public edifices. It is large; but the ftreets 

are winding, narrow, and ill-paved. The fortrefs of 

St Philip Hands near the entrance of the harbour, 

which it covers, is very fpacious, of great ftrength, 

with fubterranean works to proteft the garrifon from 

bombs, large magazines, and whatever elfe is neceflary 

to render it a complete fortification, and hath a nu¬ 

merous and well-difpofed artillery. Port Mahon is 

allowed to be the fineft harbour in the Mediterranean, 

about 90 fathoms wide at its entrance, but within very 

large and fafe, ftretching a league or more into the 

land. Beneath the town of Mahon there is a very fine 

quay, one end of which is referved for the (hips of 

war, and furniflied with all the accommodations ne¬ 

ceflary for careening and refitting them ; the other 

ferves for merchantmen. On the other fide the har¬ 

bour is Cape Mola, where it is generally agreed a 

fortrefs might be conftrutted which would be impreg¬ 

nable, as the caftle of St Philip was efteemed before 

we took it, and bellowed fo much money upon it, 

that, though fome works were erefted at Cape Mola, 

it was not judged proper to proceed in the fortifica¬ 

tions there at a frefh expence; at leaft this is the only 
reafon that hath been affigned. 

MINOS, in fabulous hiftory, king of Crete, was 

Rhadaman- 
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one fiuce the ifland has been in our 



Minotaur 

Minftrel. 
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the fon of Jupiter and Europa. He is faid to have 

built feveral cities in the ifland of Crete; to have given 
laws to the Cretans; and to have had a fon, from 

whom fprung Minos II. king of Crete, Sarpedon, and 

Rhadamanthus, who diftributed juftice with fuch fe- 

verity, that they were, according to the poets, confti- 

tuted judges of hell, where the moft difficult cafes were 

referred to Minos, who was diftinguiihed from the reft 
by his holding a fceptre of gold. 

MINOTAUR, in antiquity, a fabulous monfter 

much talked of by the poets, feigned to be half man 
and half bull. 

The minotaur was brought forth by Pafiphae, wife 

of Minos king of Crete. It was {hut up in the 

labyrinth of that ifland, and at laft killed by The- 
feus. 

Servius gives the explanation of this fable; he fays 

that a fecretary of king Minos, named Taurus, “ bull,” 

having an intrigue with the queen (Pafiphae) in the 
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the larger metrical romances might come from the. Minjlrel. 

pen of the monks or others, yet the fmaller narratives --- 
w’ere probably compofed by the miriftrels who fung 

them. From the amazing variations which occur in 

different copies of thefe old pieces, it is evident they 

made no fcruple to alter each other’s produ&ions, and 

the reciter added or omitted whole ftanzas, according 

to his own fancy or convenience. 

In the early ages, as is hinted above, this pro- 

feffion was held in great reverence among the Saxon 

tribes, as well as among their Danifh brethren. This 

appears from two remarkable fads in hiftory, which 
{hew that the fame arts of mufic and fong were equally 

admired among both nations, and that the privilege* 

and honours conferred upon the profeffors of them 

were common to both; as it is well known their 

cuftoms, manners, and even language, were not in 

thofe times very dilfimilar. 

When king Alfred the Great wag defirous to learn 

chamber of Dsedalus, {he was at length delivered of the true fituation of the Danifh army, which had in 

twins; one of whom refembled Minos, and the other 

Taurus. This occafioned the produ&ion to be reputed 
monftrou3. 

MINOW, a very fmall fpecies of cyprinus, fo well 
known that it needs no defcription. 

MINSTREL, an ancient term for a finger and 
inftrumental performer. 

The word minftrel is derived from the French niene- 

ftrier, and was not in ufe here before the Norman 

conqueft. It is remarkable, that our old monkifh 

hiftorians do not ufe the wore cithareedus, cantator, or 
the like, to exprefs a minftrel in Latin ; but cither 

-m'tmus, hiftrio, joculator, or fome other word that im¬ 

plies gefture. Hence it fhould feem that the minftrels 
let off their finging by mimicry, or a&ion; or, ac¬ 

cording to Dr Brown’s hypothefis, united the powers 
of melody, poem, and dance. 

The Saxons, as well as the ancient Danes, had been 

vaded his realm, he aflumed the drefs and character of 

-a minftrel; and taking his harp, and only one at¬ 

tendant, (for in the earlieft times it was not unufnal 

for a minftrel to have a fervant to carry his harp), he 

went with the utmoft fecurity into the Danifh camp. 

And though he could not but be known to be a Saxon, 

the charafter he had aflumed procured him a hofpitable 

reception; he was admitted to entertain the king at 

table, and ftaid among them long enough to contrive 

that aflault which afterwards deftroyed them. This 

was in the year 878. 

About 60 years after, a Danifh king made ufe 

of the fame difguife to explore the camp of king 

Athelftan. With his harp in his hand, and dreffed 

like a minftrel, Anlaff king of the Danes went 
among the Saxon tents, and taking his (land near the 

king’s pavilion, began to play, and was immediately 

admitted. There he entertained Athelftan and his 

accuftomed to hold men of this profeffion in the lords with his finging and his mufic; and was at 

higheft reverence. Their fkill was confidered as fome> 

thing divine, their perfons were deemed facred, their 

attendance was folicited by kings, and they were 

every-where loaded with honours and rewards. In 

fhort, poets and their art were held among them in 

that rude admiration which is ever fhewn by an ig¬ 
norant people to fuch as excel them in intelle&ual 

accomplifhments. When the Saxons were converted 

to Chriftianity, in proportion as letters prevailed a- 

mong them, this rude admiration began to abate, and 
poetry was no longer a peculiar profeffion. The poet 

and the minftrel became two perfons. Poetry was 

cultivated by men of letters indifcriminately, and many 

©f the moft popular rhymes were compofed amidft the 

leifure and retirement of monafteries. But the min¬ 

ftrels continued a diftind order of men, and got then- 

livelihood by finging verfes to the harp at the houfes 

of the great. There they were ftill hofpitably and re- 

fpe&fully received, and retained many of the honours 

fhewn to their predecefiors the Bards and Scalds. 

And indeed, though fome of them only recited the 

compofitions of others, many of them ftill compof¬ 

ed fongs themfelves ; and all of them could probably 

invent a few ftanzas on occafion. There is no 

doubt but moft of the old heroic ballads were pro¬ 

length difmifled with an honourable reward, though 

his fongs mud have difeovered him to have been a 

Dane. Athelftan was faved from the confequence3 
of this ftratagem by a foldier, who had obferved An¬ 

laff bury the money which had been given him, from 

fome fcruple of honour, or motive of fuperftition. This 

occafioned a difeovery. 
From the uniform procedure of both thefe kings, it 

is plain that the fame mode of entertainment prevailed 
among both people, and that the minftrel was a pri¬ 

vileged charafler among both. Even as late as the 

reign ofEdward II. the minftrels were eafily admitted 

into the royal prefence, as appears from a paflage in 

Stow, which alfo fhews the fplendour of their ap¬ 

pearance. 
“ In the year 1316, Edward the fecond did fo- 

lemnize his feaft of Pentecoft at Weftminfter, in the 

great hall; where fitting royally at the tabje with his 

peers about him, there entered a woman adorned like 

a minftrel, fitting on a great borfe trapped, as min¬ 
ftrels then ufed, who rode round about the tables, 

{hewing paftime ; and at length came up to the king’s 

table, and laid before him a letter, and forthwith 

turning her horfe, fainted every one, and departed.”—- 

The fubjedl of this letter was a remonftrance to the 

duced by this order of men. For although fome of king on the favours heaped by him on liis minions, 
Vol. VII. - ' 6 29 A 
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tlie negleft of his knights and faithful fervants 

The meffenger was fent in a minftiel’6 habit, 33 

what would gain an eafyadmifllon ; and was a woman 

concealed under that habit, probably to at farm the 

king’s refintment: for we do not find that any of the 

real minllrels were of the female feX; and therefore 

conclude this was only an artful contrivance peculiar 

to that occafion. 
In the 4th year of Richard II. John of Gaunt 

eredted at Tetbury in Staffordlhire a court of minllrels, 

with a full power to receive fuit and ftrvice from the 
men of this profeffon within five neighbouring counties, 

to enadl laws, and determine their controverfies; and 

to apprehend and arreft fuch of them as (hould refufe 

to appear at the faid court, annually held on the 16th 

of Auguft. For this they had a charter, by which 

they were empowered to appoint a king of the min- 

firele, with fonr officers, to prefide over them. Thefe 

were every year elefted with great ceremony ; the 

whole form of which is defcribed by Dr Plott: in 

whofe time, however, they feem to have become mere 

mufieians. 
Even fo late as the reign of king Henry VIII. the 

reciters of verfes or moral fpeeches learnt by heart, 

intruded without ceremony into all companies; not 

only in taverns, but in the houfes of the nobility 

themfelves. This we learn from Erafmus, whofe ar¬ 

gument led him only to deferibe a fpeciesof thefe men 

who did not fing their compofitions; but the others 

that did, enjoyed without doubt the fame privileges. 

We find tljat the minllrels continued down to the 

reign of Elizabeth ; in whofe time they had loft much 

of their dignity, and were finking into contempt and 

negleft. Yet Hill they fuftained a chara&er far fu- 

perior to any thing we can conceive at prefent of the 
lingers of old ballads. 

When queen Elizabeth was entertained at Killing- 

worth caftle by the eaTl of Leicefter in 1575, among 

the many devices and pageants which were exhibited 

for her entertainment, one of the perfonages intro¬ 

duced was that of an ancient minftrel, whofe appear¬ 
ance and drefs are fo minutely defcribed by a writer 

there prefent, and gives us fo diftinfl an idea of the 

character, that we (hall quote the paffage at large. 
“ A perfon very meet feemed he for the purpofe, 

of a xlv. years old, apparelled partly as he would 

himfelf. His cap off: his head feemingly rounded 

tonfterwife : fair-kernbed, that, with a fponge daintly 

dipt in a little capon’s greafe, was finely (mouthed, to 

make it (hine like a mallard’s wing. His beard 
fmugly lhaven : and yet his Ihirt after the new trink, 

with ruffs fair ftarched, fleeked and gliftering like a 

pair of new ffioes, marlhalled in good order with a fet- 

ting (lick, and ftrut, ‘ that’ every ruff Hood up like a 

wafer. A fide [i. e. long] gown of Kendale green, 

after the frelhnefs of the year now, gathered at the 
deck with a narrow gorget, faftened afore with a white 

clafp and a keeper clofe up to the chin ; but eafily, for 

heat, to undo when he lift. Seemingly begirt in a red 

caddis girdle i from that a pair of capped Sheffield 
knives hanging a’ two fides. Out of his bofom drawn 

from a lappet of his napkin edged with a blue lace, 

and marked with a D for Damian ; for he was but a 
batchelor yet. 

“ His gown had fide [i. e. long] fleeves down to mid- 
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leg, flit from the (boulder to the hand, and lined with Minftrel, 
white cotton. His doublet-fleevefc of black worded: Mint, 

upon them a pair of points of tawny-chatnlet laced 

along the wrill with blue threaden pointes. A wealt 
towards the hands of futlian-a-napes. A pair of red 

neather (locks. A pair of pumps on his feet, with h 

crofs cut at his toes for Corns; not new indeed, yet 

cleanly blackt with foot, and fhining as a lhoing 

horn. 
“ About his neck a red ribband fuitable to his girdle. 

His harp in good grace dependent before him. His 
wreft tyed to a green lace and hanging by : under the 

gorget of his gown a fair flaggon chain, (pewter for) 

filver, as a fquire Minftrel of Middlefex, that travelled 

the country this fummer feafon, unto fait' find wor- 

(hipful mens houfes. From his chain hung a fcutcheon, 

with metal arid colour, refplendent upon his bread, of 

the ancient arms of Iflingtou.” 

—This minftrel is defcribed as belonging to that 
village. We fuppofe fuch as were retained by noble 

families, wore their arms hanging down by a filver 

chain as a kind of badge. .From the expreffion of 
Squire Minftrel above, we may conclude there were 

other inferior orders, as Yto risen Minllrels, or the 

like. 
This minftrel, the author tells us a little below, 

“ after three lowly courtefies, cleared his voice with h 

hem . . . and wipfcd his lips with the hollow of his 

hand for ’filifig his napkin; tempered a firing or two 

with his wreft ; and, after a little warbling on his harp 

for a prelude, came forth with a folemh foftg, war¬ 

ranted for (lory out of king Arthur’s a&s, &c.” 

Towards the end of the 16th century, this elafs of 
men had loft all credit, ar.d were funk fo low in the 

public opinion, that in the 39th year of Elizabeth a 
(latute was paffed by which “ minllrels, wandering 

abroad” were included among “ rogues, vagabonds, 

and fturdy beggars,” and were adjudged to be puniih- 

ed as fuch. This a£l feems to have put an end to the 

profeffion, for after this time they are no longer men¬ 

tioned. 

MINT, the place in which the king’s money is 

coined. See Coinage. 

There were anciently mints in almoft every county 

in England; but the only mint at prefent in the Bri- 

tifh dominions is that in the tower Of London. The 

officers of the mint are, 1. The warden of the mint, who 

is the chief; he overfees the other officers, and receives 

the bullion. 2. The mafter-worker, who receives the 

bullion from the warden, caufes it to be melted, deli¬ 

vers it to the moneyers, and, when it is coined, re¬ 

ceives it again. 3. The Comptroller, who is the over- 
feer of all the inferior officers, and fees that all the 

money is made to the juft affize. 4. The affay-mafter, 

who weighs the gold and filver, and fees that it ia. 

according to the ltandard. 5. The auditor, who 

takes the accounts. 6. The furveyor of the melting; 

who, after the affay-mafter has made trial, of the bul¬ 

lion, fees that it is caft out, and not altered after it is 
delivered to the melter. 7. The engraver; who en¬ 

graves the (lamps and dyes for the coinage of the 

money. 8. The clerk of the irons; who fees that 

the irons are clean and fit to work with. 9. The 
melter; who melts the bullion before it be coined. 

10.. The provoft of the mint; who provides for and 
cverfees 
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Sgli-.t. overfees all’ the moneyers. n. The blanch ers, who 

““ anneal anti ckanfe the money. 12. The moneyers; 

fome of whom forge the money, fome {hear It, fame 

round and mill it, and fome (lamp and coin it. 13. The 

porters, who keep the gate of the mint. 
Mikt-Marks. It hath been ufual, from old time, 

to oblige the mafters and workers of the mint, in the 

indentures made with them, “ to make a privy mark 

in all the money that they made, as well of gold as of 

filver, fo that another time they might know, if need 

were, and witte which moneys of gold and filver 

among other of the fame moneys, were of their own 
making, and which not.5' And whereas, after every 

trial of the pix at Weftminfter, the mafters and workers 

of the mint, having there proved their moneys to be 

lawful and good, were immediately entitled to reeeive 

their quietus under the great feal, and to be difcharged 

from all fuits or actions concerning thofe moneys, it 

was then ufual for the faid mafters and workers to 

change the privy mark before ufed for another, that 

fo the moneys from which they were not yet dif¬ 

charged might be dtftinguifhed from thofe- for which 

they had already received their quietus} which new 

mark they then continued to ftamp upon all tlieir 

moneys, until another trial of the pix gave them alft> 

tlieir quietus concerning thofe. 
The pix is a ftrong box with three locks, whofe 

keys are refpeclively kept by the warden, matter, and 

comptroller of the mint; and in which are depofited, 

fealed-up in feveral parcels, certain pieces takan at ran¬ 

dom out of every journey, as it is called; that is, out of 

every 15 pounds weight of gold, or 60 pounds weight 

of filver, before the fame is delivered to the proprie¬ 

tors. And this pix is, from time to time, by the king's 

command, opened at Weftminfter, in tile prefence of 

the lord-chancellor, the lords of the council, the lords- 

commiffioners of the. treafury, the juftices of the feveral 

benches, and the barons of the exchequer ; before 

-whom a trial is made, by a-jury of goldfmiths impan- 

nelled and fworn for that purpofe, of the collective 

weights of certain parcels of the feveral pieces of gold 
and filver taken at random from thofe contained in 

the pix; after which thofe parcels Being feverally 

melted, affays are then made of the bullion of gold 
and filver fo produced, by the melting certain fmall 

quantities of the fame againft equal weights taken 

from the refpective trial-pieces of gold and filver that 

are depofited and kept in the exchequer for that ufe. 

This is called the trial of the pix; the’report made by 

the jury upon that trial is called the verditt of the pix 
for that time; and the indented trial-pieces juft above- 

mentioned, are certain plates of ftandard gold and 

ftaudard filver, made with the greateft care; and deli¬ 

vered in upon oath, from time to time as there is oc- 

csfion, by a jury of the mofi able and experienced 

goldfmiths, fummoned by virtue of a warrant from 

the lords of the treafury to the wardens of the myftery 

of goldfmiths of the city of London for that purpofe; 

and which plates being fo delivered in, are divided 

each, at this time, into feven parts by indentures, one 

of which parts is kept in his majefty’s court of ex¬ 

chequer at Weftminfter, another by the faid company 

of goldfmiths, and two more by the officers of his 

inajefty’s mint in the tower; the remaining three be¬ 

ing for the ufe of the mint, &c. in Scotland. The 

pix has fometimes been tried every year, or even Mint 

oftener, but fometimes not more than once in feveral . ® 

years: and from hence is underftood how it comes to Mira ‘"s' 
pafa, that, among the pieces that are dated as well as 

marked, three or more different dates are fometimes 

found upon pieces impreffed with the fame mark; and 

again, 'that different marks are found upon pieces 

bearing the fame date. Thefe marks are firft ohferv- 

able upon the coins of king Edward III.; the words 

above quoted concerning thofe marks are from the in¬ 

dentures made with the lord Haftings, matter and 
worker to king Edward IV.; and the marks tlierr- 

felves continued to be ftamped very confpicuoufly 
upon the moneys, till the coinage by the mill and 

fcrew was introduced and fettled after the Reitoration, 

in the year 1662 : fince which time, the moneys being 

made with far greater regularity and exaftnefs than 

before, thefe marks have either been totally laid afide, 

or fuch only have been ufed as are of a more fecret 

nature, and only known to the officers and engravers 

concerned in the coinage: and indeed the conftant 
praftice that has ever fince prevailed, of dating all the 

feveral pieces, has rendered all fuch marks of much lefs 

confequence than before. 

Mint, in botany. See Mentha. 

MINUET, a very graceful kind of dance, confift- 

ing of a coupee, a high ftep, and a balance: it begins 

with a beat, and its motion is triple. 

The invention of the minuet feems generally to be 

afcribed to the French, and particularly to the inha¬ 

bitants of the province of Poiftou. The word is faid 

by Menage and Furetiere to be derived from the 
French menue or menu, “ fmall, or little;” and in 

ftri&nefs fignifies a fmall pace. The melody of this 

dance confifts of two ftrains, which, as being repeated, 

are called rsprifes, each having eight or more bars, buc 

never an odd number. The meafure is three crotchets 

In a bar, and is thus marked though it is commonly 

performed in the time -§-. Walther fpeaks of a minuet 

in Lully’s opera of Roland, each ftrain of which con ¬ 

tains ten bars, the feftional- number being 5; which 
renders it very difficult to dance. 

MINUTE, in geometry, the 60th part of a degree 

of a circle. 
Minute of Time, the 60th part of an hour. 

Minute, in architecture, ufually denotes the 60th, 

fometimes the 30th, part of a module. See Archi¬ 
tecture. 

Minute is alfo ufed for a ffiort memoir, or flcetch 
of a thing taken In writing. 

MINUTIUS rELix. See Felix. 

MIQUELETS, a name given to the Spaniards who 

inhabit the Pyrenean mountains on the frontiers of 
Arragon and Catalonia, and live by robbing. 

MIQUELON, a fmall defert ifland to the fouth- 

wett of Cape May in Newfoundland, ceded to the 

French by the peace of 1763, for drying and curing 
their fiflh. W. Long.'54. 30. N. Lat. 47. 22. 

MIRABILIS, Marvel of Peru; a genus of the 

monogynia order, belonging to the pentaudria clafs 

of plants. 
The moft remarkable fpecies are, 

1. The jalappa, or common marvel of Peru, hath 

a large, thick, flefiiy root; an upright, thick, joint¬ 

ed ftalk, dividing and branching numeroufly, widely, 

29 A 2 and 
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MtrabiKs. and eredly, a yard or more high ; garnifhed with 

oblong, broad, oppofite leaves; and all the branches 
and (hoots terminated by numerous flowers in clu- 

flers, of different colours in the varieties. Of this 
there are varieties with white flowers—with yel¬ 

low flowers—with purple flowers—with red flowers— 
with white and yellow flowers—white and purple flow¬ 

ers—purple and yellow flowers—red and yellow flow¬ 

ers. Several other varieties often rife from feed; and 

it is remarkable that although feveral of the above co¬ 

lours and variegations are fometimes common to the 

fame plant, yet it is rare that a plant of this fpecies 

produces flowers of one of thofe colours alone ; fome¬ 
times, however, the fame plant will exhibit only white 

and purple flowers feparate, and fometimes both co¬ 

lours in the fame flowers, intermixed with the plain 

ones: the fame is alfo obfervable in the red and yel¬ 

low; others have plain flowers of feveral different co¬ 
lours, and fometimes variegated flowers alfo on the 

fame plants. The root of this fpecies was fuppofed 

to be the true officinal jalap, but which is fince difco- 

vered to be the root of a fpecies of convolvulus. 

2. The longiflora, or long-flowered mirabilis, hath 
a large, thick, flefhy root* a thick ftalk, dividing low 

into many declinated fpreading branches, extending 

two or three feet every way; large, heart-formed, 

hairy, vifcous leaves, in oppofite pairs; and all the 

branches and fhoots terminated by white flowers in 

clutters, having very long tubes, nodding downward. 

3. The dichotoma, dichotomous, or forked mirabi¬ 

lis ; hath a thick flefhy root; an upright, thick, fwol- 
len, jointed ftem, branching forkedly two or three 

feet high; oblong oppofite leaves; and fmallifh red 
flowers at the axillas, fingly and clofe-fitting. 

All thefe plants flower in July, continuing in plen¬ 

tiful fucceflion until Odober, very confpicuous and 

elegant. They have the Angularity of being fhut all 
day, and expanding towards the evening when the fun 

declines; hence the inhabitants of the Indies, where 

they grow naturally, called them four o'clock flowers: 
their time of opening here, however, depends on the 

weather; for if cloudy, or that the fun is not very ve¬ 

hement, they often open great part of the day. 

They are naturally perennial in root, which, how¬ 
ever, if not preferved here in winter, prove but of one 

year’s duration ; but if fheltered from froft and wet du¬ 

ring the winter feafon, they will remain alive, and fhoot 
out ftrongly again in fpring: in this country, how¬ 

ever, the plants are commonly confidered as annuals; 
becaufe they rife from feed in the fpring, and the 

fame year produce flowers and perfed feed ; and if 
left to nature in the open air, totally perifh in winter, 

at the firft attack of froft or excelfive wet; but, as a- 
forefaid, if in autumn, when the (talks begin to affume 

a date of decay, the roots are taken up, and preferved 

in fand in a dry room all winter, and planted again in 
fpring, they (hoot out afrefh ftronger than at firft, and 

fometimes obtain four or five feet ftature, with very 
fpreading heads; or if plants growing in pots, having 

the (terns cut down in autumn, and the pots placed in 
a green-houfe, or garden-frames under gla(fes, the 

roots may alfo be preferved found, and will (hoot out 
again in fpring as above. 

The roots generally become large, tuberous, and 

flefhy, covered with a dark rind. 

All the fpecies are of a tender nature, fcarcely able Miracle. 

to endure the open air here fully day and night, until “ 
May or June; that is, they being raifed from feed in 

fpring, chiefly in hot-beds under glaffes, continued and 

forwarded there until the beginning of June, then fully 

expofed in the borders or pots, they become large 
branchy plants in July and Auguft, and continue flower¬ 

ing until Odtober or November, till prevented by the 
cold. 

They are all elegant furniture for the principal com¬ 

partments of the pleafure-ground, they being both very 

ornamental in their large branchy growth, clofely gar¬ 
nifhed with leaves ; and, by flowering fo numeroufly, 

feem as if entirely covered with flowers, in conftant 

plentiful fucceflion from July till the beginning of win¬ 
ter, as aforefaid. 

The roots of all thefe plants is a ftrong purgative, 

and given in a double quantity operate equal to the 
true jalap. 

The propagation of all the fpecies is by feed in the 
fpring, either in a warm border, or in a hot-bed; but 
the latter will forward the plants to coufiderably the 

earlieft and greateft degree of perfedion. 

MIRACLE, is defined by Dr Samuel Clarke, te 

be a work effeded in a manner different from the com¬ 

mon and regular method of providence, by the inter- 

pofition either of God himfelf, or fome intelligent agent 
fuperior to man. 

It has been much controverted, whether true mi¬ 

racles can be worked by any lefs power than the im¬ 

mediate power of God; and whether to complete the 

evidence of a miracle, the nature of the dodrine pre¬ 
tended to be p'roved by it is neceffary to be taken in¬ 

to the confideration. The above learned author un¬ 

dertakes to fet this matter in a clear light, as follows. 
In refped to the power of God, and the nature of 

the things themfelves, all things that are poflible at 

all, are equally eafy to be done: it is at leaft as great 

an ad of power to caufe the fun to move at all, as to 

caufe it at any time to (land ftill; yet this latter we 
call a miracle, the former not. 

What degrees of power God may reafonably be fup¬ 

pofed to have communicated to created beings or fub- 
ordinate intelligences, is impoflible for us to determine: 

therefore a miracle is not rightly defined to be fuch 
an effedl as could not have been produced by any lefs 

power than the divine omnipotence. There is no in- 

ftance of any miracle in feripture, which to an ordi¬ 
nary fpedlator would neceffarily imply the immediate 

operation of original, abfolute, and underived power. 
All things that are done in the world, are done ei¬ 

ther immediately by God himfelf, or by created intel¬ 

ligent beings, matter not being at all capable of any 

laws or powers whatfoever; fo that all thofe things 
which we fay are the effeds of the natural powers of 

matter and laws of motion, are properly the effeds of 
God ading upon matter continually and every mo¬ 

ment, either immediately by himfelf, or mediately by 

fome created intelligent beings. Confequently it is no 

more againft the courfe of nature for an angel to keep 
a man from finking in the water, than for a man to 

hold a (lone from falling in the air, by overpowering 

the law of gravitation ; and yet the one is a miracle, 
the other not fo. 

The only poflible ways by which a fpedator may 
certainly 
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Miracle certainly and infallibly diftinguifli whether miracles 

I I . be the works either immediately of God himfelf, or of 
R iran o a. fome gOQd angel employed by him; or whether, on 

the contrary, they are the works of evil fpirits, are 

thefe: If the doftrine attefted by miracles, be in itfelf 

impious, or manifeftly tending to promote vice; then, 
without all queftion, the miracles, how great foever 

they may appear to us, are neither worked by God 

himfelf, nor by his commilfion. If the doftrine itfelf 

be indifferent, and at the fame time there be worked 

other miracles more and greater than the former, then 

that doftrine which is attefted by the fuperior power 

’ mud neceflarily be believed to be divine: this was the 
cafe of Mofes and the Egyptian magicians. If, in the 

laft place, the doftrine attefted by miracles tends to 

promote the honour of God, and the praftice of rfgh- 

teoufnefs among men; and yet neverthelefs be not in 

itfelf demonftrable, nor could without a revelation be 

difcovered to be adtually true, and there is no pretence 

of more and greater miracle? to contradift it, which 

is the cafe of the doftrine and miracles of Chrift t then 

the miracles are unqueftionably divine, and the doc¬ 

trine muft, without all controverfy, be acknowledged 
as an immediate and infallible revelation from God. 

The Lord Bacon obferves, that a miracle was never 
wrought by God to convert an atheift, becaufe the 

light of nature might have led him to confefs a God: 

but miracles, fays he, are defigned to convert idola¬ 
ters and the fuperftitious, who have acknowledged a 

deity, but erred in the manner of adoring him ; be¬ 

caufe no light of nature extends fo far as fully to de¬ 

clare the will and true worfhip of God* 
Acofta inquiring into the caufe why miracles are 

not wrought by the ptefent miflionaries for the con- 

veifion of heathen nations, as they were by the Chri- 

ftians of the primitive ages, gives this as one reafon : 

That the Chriftians at firft were ignorant men, and the 

Gentifes learned ; but now, on the contrary, all the 
learning in the world is employed in the defence of the 

gofpel, and there is nothing but ignorance to oppofe 

it; and there can be no need of farther miracles in fo 

good a caufe, when it is in the hands of fuch able ad¬ 

vocates againft fuch weak adverfaries. See the article 

Abridgment. 
MIRANDA-de-Ebro, a town of Spain in Old 

Gaftile, with a ftrong caftle; feated in a country that 
produces excellent wine. The town is divided into two 

parts by the river, over which there is a handfome 

bridge. W. Long. 3. 10. N. Lat. 42. 52* 
M1RANDE, a town of Gafcony in France, capi¬ 

tal of the county of Aftarac; feated- on a mountain 

near the river Baufe. E. Long. o. 21. N. Lat. 42.. 

53- 
MIRANDO-de-Douro, or Duero, a ftrong town, 

of Portugal, and capital of the province of Tra-los- 

Montes, with a bifhop’s fee. It is well fortified, and 

feated on a rock near the confluence of the rivers Douro 

and Frefna. W. Long. 5. 40. N. Lat. 41. 30.. 
MIRANDOLA,. a town of Italy, and capital of a 

duchy of the fame name, fituate between the duchies 
of Mantua and Modena. It is a pretty large place, 

well fortified, and has alfo a ftrong citadel and fort. 

It has been feveral times taken and retaken ; the laft 

time by the king of Sardinia in 1742. E. Long. 11.5., 

N. Lat. 44. 52. Miranctula- 

MIRANDULA. See Picus. . .11 

MIRIAM, fitter of Aaron and Mofes, makes two Mirror” . 

or three remarkable appearances in fcripture. It was 
owing to her that her mother was employed by Pha¬ 

raoh’s daughter as nurfe to Mofes. She put her- 

felf at the head of the women of Ifrael after their 
paflage through the Red-Sea, in order to fing the fong 

which the men had fung before. She joined with her 
brother Aaron in murmuring againft Mofes, and was 

feverely chaftifed for that aft ion ; for fhe became le¬ 
prous, and continued feparate from the reft without the 

camp for feven days. She died before her brothers, 

though in the fame year with them, and was buried at 
the public expence. 

MIRROR, a name for a lookiug-glafs, or any 
olifhed body, whofe ufe is to form the images of di¬ 

ant objefts by reflexion of the rays of light. See 
Reflexion* 

Mirrors are either plain, convex, or concave. The 
firft refleft the rays of light in a direftion exaftly fimi- - 

lar to that in which they fall upon them, and there¬ 

fore represent bodies of their natural magnitude. The 
convex ones make the rays diverge much more than 

before reflexion, and therefore greatly diminiih the 

images of thofe objects which they (hew t while the 
concave ones, by collefting the rays into a focus, not 

only magnify the objects they (how, but will burn 

very fiercely when expofed to the rays of the fun; and 

hence they are commonly known by the name of 

burning mirrors. See B ur n 1 n Mirrors. 

In ancient times the mirrors were made of fome 

kind of metal; and from a paflage in the Mofaic wri¬ 

ting? we learn that the mirrors ufed by the Jewilh wo¬ 

men were made of brafs. The Jews certainly had been 

taught to ufe that kind of mirrors by the Egyptians ; 

from whence it is probable, that brazen mirrors were 
the firft kind nfed in the world. Any kind of metal 

indeed, when well poliihed, will refleft very powerful¬ 

ly ; but of all others filver reflefts the moft, though it 
hath been in all countries too expenfive a material for 

common ufe. Gold alfo is very powerful; and metals, 

or even wood, gilded and poliihed, will aft very pow¬ 

erfully as burning mirrors. Even polifhed ivory, or 

ftraw nicely plaited together, will form mirrors capable 
of burning, if on a large fcale.. 

Since the invention of glafs, and the application of. 
quickfilver to it, became generally known, it hath- 

been univerfally employed for thofe plain mirrors ufed. 

as ornaments to houfes; but in making reflecting te- 

lefcopes, they have been found much inferior to metal¬ 

lic ones. It doth not appear that the fame fuperiori- 

ty belongs to the metalline burning mirrors, confider- 

ed merely as burning-glades ; fince the mirror with 
which Mr Macquer melted platina, though only 22* 

inches diameter, and which was made of qpickfilvered 

glafs, produced much greater effefts than M. Villette’s 

metalline fpeculum, which confiderably exceeded it in 
fize. It is very probable, however, that this mirror 

of M. Villette’s wa3 by no means fo well. polilh-- 

ed as it ought to have been; as the art of pre¬ 

paring the metal for taking the fineft polifh hath, 

but lately been difcovered and publi(hed in the Philo- 

fophical Tranfaftions by Mr Mudge. See Glass- 
Grind*- 
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Grinding, and the Mechanical Part of Op-tics. 

MIRE-CROW, sea-crow, or Pewit. Seq La- 

RUS. 
MISADVENTURE, in common language, figni¬ 

fies any unlucky accident which takes place without 

being forefeen. 
Misadventure, in law, has an efpecial fignifica- 

tion for the killing a man partly by negligence, and 

partly by chance. See-Homicide. 
MISCHNAH, or Misnah, the code or collec¬ 

tion of the civil law of the Jews. The Jews pre¬ 

tend, that when God gave the written law to Moles, 

• he gave him alfo another which was not written; and 

which was preferved by tradition among the doftors 
-ftf the fynagogue, till Rabbi Judah, furnatned the 

Holy, feeing the danger they were in, through their 
difperfion, of departing from the traditions of their fa¬ 

thers, judged it proper to reduce them to writing. The 

mifnali is divided in fix parts: the firft relates to the 

diltinftion of feeds in a field, to trees, fruits, tythes, 
See.; the fecond regulates the manner of obferving 

feliivals; the third treats of women, and matrimonial 

cafes; the fourth, of Ioffes in trade, See.; the fifth is on 

obligations, facrifices, See.; and the fixth treats of the 

leveral forts of purification. 
MISDEMEANOUR, in law, fignifies a crime. 

Every crime is a mifdemeanour; yet the law has made 

a diltinftion between crimes of an higher and a lower 

nature ; the latter being denominated 'mifdemeanours, 

the former felonies» &c. For the underftanding of which 
diltinftion, we (hall give the following definition from 

Blackftone’s Commentaries, vol. iv. 5. 
“ A crime, or mifdemeanour, is an aft committed 

or omitted, in violation of a public law, either forbid¬ 
ding or commanding it. This general definition com¬ 

prehends both crimes and mifdewefnours ; which, 
properly fpeakiiig, are mere fynonimous term6; tho’ 

in common ufage, the word crime is made to denote 
fuch offences as are of a deeper and more atrocious dye; 

while fmaller faults, andomiffions oflefs confequence, 

are comprifed under the gentler name of mifdemean• 

Mrs only. 
MISE, in law-books, is ufed in various fenfes; 

thus it fometimes fignifies cofts or expences, in which 
fenfe it is commonly ufed in entering of judgments in 

aftions perfonal. It is alfo ufed for the ilfue to be tried 

on the grand affize; in which cafe, joining of the mife 
..upon the mere right, is putting in ifiue between the 

tenant and demandant; Who has the beft or clearell 
right. 

Mise alfo fignifies a tax or tallage, &c. An hono- 

rary gift, or cultomary prefent from the people of 

Wales to every new king or prince of Wales, aneientr 

ly given in cattle, wine, and corn, but now in money, 

being 50001. or more, is denominated a mife: fo 

was the ufual tribute or fine of 3000 merks paidby the 
inhabitants of the county palatine of Cliefter, at the 

change of every owner of the faid-earldoms, for enjoy¬ 
ing their liberties; And at Ghefter they have a mile- 

book, wherein every town and village in the county is 

rated what to pay towards the mife. The 27 

Hen. VIII. c. 26. ordains that lords (hall have all 

fuch mifes and profits of their lands as they had in 
times part, &c. 

Mi.se, is fometimes alfo corruptly ufed for nieafe, in 

law French mees, “ a mefiuage;” as_ a mife place, in 
fome manors, is fuch a meflbage or tenement as anfwers 

the lord a heriot at the death of its owner. 2.Injl. 528. 

MISERICORDIA, in law, is an arbitrary fine 

impofed on any perfon for an offence : this is called 

mifericordia, becaufe the amercement ought to be but 
fmall, and lefs than that required by magna charta. 

If a perfon be oUtrageonfly amerced, in a court that 

is not of record, the writ called moderata. mifericordia 
lies for moderating the amercement according to the 

nature of the fault. 
MISFORTUNE. An unlucky accident. 

Misfortune, or chance, in law, a deficiency of 

the will; or committing of an unlawful aft by misfor¬ 

tune or chance, and not by defign. In fuch cafe, the 

will obferves a total neutrality, and does not co-oper^e 

with the deed; which therefore wants one main ingre¬ 

dient of a crime. See Crime. 

Of this, when it affefts the life of another, we have 

fpoken under-the article Homicide ; and in this place 
have only occafion to obferve, that if any accidental 

mifehief happens to-follow from the performance of a 

lawful aft, the party Hands excufed from all guilt: 

but if a man be doing any thing unlawful, and a con¬ 

fequence enfues which he did not forefee or intend, as 

the death of a man or the like, his want of forefight 

(hall be no excufe; for, being guilty of one offence, 
in doing antecedently what is in itfelf unlawful, he is 

criminally guilty of whatever confequence may follow 
the firft milbehavionr. 

MISFEASANCE, in law-books, fignifies a trel- 

pafs. 
M1SLETOE, in botany. See Viscum. 

MISNOMER, in law, a mifnaming or miftaking 

a perfon’s name. The Chriftian name of a perfon 

fhould always be perfeft; but the law is not fo ftrift in 
regard to furnames, a fmall miftake in which will be 

difpenfed with to make good a contraft, and fupport 

the aft of the party. See Plea to Indidment. 
MISO. See Dolichos. 

MISPRISIONS, (a term derived from the old: 

French, imfpris, a negleft or contempt), are, in the 

acceptation of our law, generally underftood to be all 
fuch high offences as are under the degree of capital, 

but nearly bordering thereon : and it is faid, that a 

mifprifion is contained in every treafon and felony 
whatsoever; and that, if the king fo pleafe, the of¬ 

fender may Fe proceeded againft for the mifprifion on¬ 
ly. And upon the fame principle, while the jurifdic- 
tion of the ftar-chamber fubfifted, it was held that the 

king might remit a profecution for treafon, and caufe 

the delinquent to be cenfured in that court, merely for 

a high mifdemeanour: as happened in the cafe of Roger 

earl of Rutland, in 43 Eliz. who was concerned in 
the earl of Eflex’s rebellion. Mifprifions are generally 

divided into two forts; negative, which confift in the 

concealment of fomething which ought to be reveal¬ 

ed ; and pofitive, which confift in tbe commifiion of 
fomething which ought not to be done. 

1. Of the firft, or negative kind, is what is called 
mifprifion of treafon ; confiding in the bare knowledge 

and concealment of treafon, without any degree of af- 

fent thereto: for any afi'ent makes the party a princi¬ 

pal 

Miferi- 
cordia 

ti 
MifprifioiV?-, 
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Mifprlfion* pal traitor; as indeed the Concealment, which was 

11 conftrued aiding and abetting, did at the cOmmoft 
Milnonanes..jaw . |n m3flner as the knowledge of a plot againft 

the Rate, and not revealing it, Vvas a capital crime at 

Florence, and other ftates of Italy. But it is now en- 

adled by the ftatute 1 & 2 Ph. & Mar. c. 10. that a 
bare concealment of treafon ihall be only held a mif- 

prifion. This concealment becomes criminal, if thfe 
party apprifed of the treafon does not, as foon as con¬ 

veniently may be, reveal it to fome judge of affize or 

juftice Of the peace. But if there be any probable tir- 

cumftafices of affent, as if ode goes ‘to a t'reafonable 

meeting, knowing beforehand that a conspiracy is in- 

tehded againft the king ; or, being in fuch company 

once by accident, and having heard fuch treafenable 

eonfpiracy, mfeets the fame company again, and hears 

more of it, but conceals it; this is 6n implied afleht 

inlaw, and makes the concealer guilty of adtual high- 

tfeafon. 

Mifprifiort of felony is alfo the concealment of a fe¬ 

lony which a man knows, but never aflented to; for, 

if he aflented, this makes him either principal or ac- 

ceflofy. And the puni/hfnent of this, in a public of¬ 

ficer, by the ftatute Weftm. t. 3 Edw. I. c. 9. is 

imprifonment fora year and a day ; in a common per- 

fon, imprifonment for a lefs difcretionary time 5 and, 

in both, fine and ranfom at the king’s pleafnre: which 

pleafure of the king muft be obferved, once for all, not 

to fignify any extrajudicial frill'of the fovereign, but 

fuch as is declared by his reptefentatives, the judges 

in his Courts of juftice j voluntas regis in curia, non in 

camera. 

2. Mifprifions, which are merely pofitive, are ge¬ 

nerally denominated contempt or high tnifdemea'nours ; of 

which the principal is the mal-adminijiration of fuch 

high officers as are in public truft and employment. 
This is ufually punifhed by the method of parliamen¬ 

tary impeachment : wherein fuch penalties, fhort of 

death, are infli&ed, as to the wifdom of the houfe of 

peers fhall feem proper; confifting ufually of banilh- 

ment, imprifonment, fines, or perpetual difability. 

Hither alfo may be referred the offence of embezzling 

the public money, called among the Romans peculaius ; 
which the Julian law punifhed with death in a magi- 

flrate, and with deportation, or baniftunent, in a pri¬ 

vate perfon. With us it is not a capital crime, but 

fubjedts the committer of it to a difcretionary fine and 

imprifonment.—Other mifprifions are, in general, fuch 

contempts of the executive magiftrate as demonftrate 

themfelves by fome arrogant and undutiful behaviour 

towards the king and government; for a detail of 

which, vide Blackftone’s Comment, iv. 22. 

MISSAL, the Romifli mafs-book, containing the 

feveral maffesto be faid on particular days. It is de¬ 

rived from the Latin word mijfa, which, in the ancient 

Chriftian church, 'fignified every part of divine fer- 

vice. 
MISSEL-bxrd, a fpecies of Turdus. 

MISSIONARIES, fuch ecclefiaftics as are fent 

by any Chriftian church into Pagan or Infidel coun¬ 

tries, to convert the natives, and eftablifh the Chriftian 
religion among them. 

There are in France, and other Popifh countries, fe¬ 

veral congregations of miffionaries, whofe principal end 

is to be employed on miffions, and to infpire into the 

young clerks that fpirit of piety and devotioh which Miffifippi 

is neceffary for the worthy difeharge of their miniftry. M|e 

Such are the Congregations of the priefts of the miflion, ■■■-- 

the Eudifts, the mimonaries of Lyo'ns, and fome others. 

The moft remarkable of thefe congregations is that of 

the priefts of the miflion, which confifts of ffecular 

clergy; who neverthelefs make four Ample vows, of 

overty, ch&ftity, obedience, and perfeverance. Their 

abit is diftinguifhed frOm that of other ecclefiaftics 

only by a linen-cOllar four fingers broad, and by their 
wearing a little tuft of beard. 

MISSISIPPI, alfo called the river of St Louis, ifc 

one of the l&rgeil in the world. Its fource is unknown : 

for it has not been navigated higher than 300 miles 
below the fall or cataradl of St Anthony ; and there it 

is 30 fathoms deep, though at thfe diftancC of 2406 

miles from its mouth. It difeharges itfelf into the fea 

by three mouths ; and, like the Nile, has periodical 

inundations, by thfc melting of fnow in the north, fo 
that in May it overflows the country on eachfide, from 

60 to 96 miles, and the innundation continues till hear 

the end of July. In the loweft parts of the country there 

are morafFes, lakes, and canals, along the banks, which 

are generally covered with trees, and in fome places the 

Courfe of the river is confined between high precipices. 

Its inundations always leave a great quantity of mud 

upon the land, and fometimes carry down trees to the 

river’s mouth, where they form new iflands, and render 

the entrance difficult. 

MISSION (Francis Maximilian), whofe pleadings 
before the parliament of Paris in favour of the re¬ 

formers bear genuine marks of eloquence and ability, 

retired into England after the revocation of the edidi 

of Nantfc, and became a ftrenubus aflertor of the Pro- 

teftant religion. In the years 1687 and 1688, he tra¬ 
velled to Italy as governor to an Englifh nobleman : in 

cohfeqnehcfe of which he publifhed at the Hague, “ A 

new voyage to Italy,” 3 vols i2mo ; which has been 

tranflated into Englifh with many additions. He pub- 
lifhed alfo the Sacred Theatre atCevennes, or an ac¬ 

count of Prophecies and Miracles performed in that 

part of Languedoc,” London 1707. Obfervations 
and remarks of a traveller,” 12rno, Hague. He died 

at London, in 1721. 
MISTAKE, any wrong adtion committed, not 

through an evil deftgn, but through an error of judg¬ 

ment. 
Mistake, in law. See Ignorance. 

MISUSER, in law, is an abufe of any liberty or 

benefit; as “ He (ball make fine for his misuser.” 

Old. Nat. Br. 1-49. By mifufer a*charter of a corpo¬ 

ration may be forfeited ; fo alfo an office, &c. 

MISY, in natural hiftory, a fpecies of thechalcan- 

tha, a foffil very common in the Tnrkifti dominions, 

arid fometimes found in the mines of Cremnitz in Hun¬ 

gary. It is'a confiderably firm fubftance, of an irre- 
lar texture, not compadl; much refemblijig fome ofonr 

more gaudy marcafites, but wanting in their hardnefs 

and weight. It is of no determinate fhape or fize; but 

is often found in fmall detached mafles, which are ufual¬ 

ly broad, flat, and very rugged at the edges. As to its 

medical virtues, they are no other than thofe of the 

green vitriol. 
MITE, a fmall coin formerly current, and equal to 

about one-third part of a farthing. 
Mite,., 
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Mitella Mite, In zoology. See Acarus. 

M'tii u MITELLA, bastard American sanicle ; a 
1 lnmis. genus the d;gynJa order, belonging to the decan- 

dria clafs of plants. There are two fpecies, both na¬ 

tives of North America, rifing with annual herbaceous 
ftalks from 'five or fix to eight or nine inches in height, 

and producing fpikes of fmall whitifh flowers, wnofe 
petals are fringed on their edges. They are eafily 

propagated by parting their roots ; and fhould be 
planted in a fliady fituation, and in a foft loamy foil. 

The fruit of one of the fpecies is the achiotte, or ar- 

notto. 
MITHRIDATE, in pharmacy ; an antidote, or 

compofition, in form of an ele&uary, fuppofed to ferve 

cither as a remedy or a prefervative againft poifons. 

See Pharmacy, n° 892.—894. It takes its name 
from the inventor, Mithridates king of Pontus ; who 

is faid to have fo fortified his body againft poifons 
with antidotes and prefervatives, that when he had a 

mind to difpatch himfelf, he could not find any poifon 

that would take effeft. The receipt of it was found 

in his cabinet, written with his own hand, and was 
carried to Rome by Pompey. It was translated into 
verfe by Damocrates, a famous phyfician ; and was 

afterwards tranflated by Galen, from whom we have 
it: though there is room to imagine it has undergone 

confiderable alterations fince the time of its royal pre- 
fcriber. 

MITHRIDATES, king of Pontus, a renowned 
general, and at firft fuccefsful againft; the Romans : 

hut being finally conquered by Pompey, and his fon 

Pharnaces railed to the throne, who treated him with 

unnatural barbarity, he took poifon ; but this proving 
ineffe&ual, owing to a Calutary medicine which he had 
almoft conllantly employed, he was (lain at his own 

requeft by one of his attendants, 63 B. C. aged 72. 
He was a prince of extraordinary courage, capable of 

forming and executing the greateft defigns. He had 

travelled a great deal, was learned, fond of men of let¬ 
ters, and fpoke many languages. He compofed a 

treatife D,e Arcanis Morborunt; which Pompey caufed 

to be carried to Rome, and which his freedman Lse- 
neus tranflated into Latin. It was he who compofed 

that counter-poifon which from his name 13 ftill called 

inithridate; but his fanguinary temper darkened the 

luftreofhi8 moft amiable perfections. See Pontus. 

MITRE, a facerdotal ornament worn on the head 
by bilhops and certain abbots on folemn occafions ; 
being a lort of cap, pointed aud cleft at top. The 

high-prieft among the Jews wore a mitre or bonnet on 
his head. The inferior priefts of the fame nation had 

likewife their mitres ; but in what refpedl they differ¬ 
ed from that of the high prieft, is uncertain. Some 

contend that the ancient bilhops wore mitres ; -but this 
is by no means certain. 

MITTAU, the capital of the duchy of Courland. 

It is ftrongly fortified ; but was taken by the Swedes 

in J701, and by the Mufcovites in 1706. E. Long. 
23. 51. N. Lat. 56. 44. 

MITTIMUS, as generally ufed, hath two fignifi- 

cations. I. It fignifies a writ for removing or trans¬ 

ferring of records from one court to another. 2. It 
fignifies a precept, or command in writing, under the 

hand and feal of a juftice of the peace, dire&ed to the 

gaoler or keeper of fome prifon, for the receiving and 

fafe keeping of an offender charged with any Crime, Mityleni 

until he be delivered by due courfe of law. 1 

MITYLENE, (anc. geog.), a celebrated, power- Mmum' 
fpl, and affluent city of Lefbos; nor was it lefs fa¬ 

mous for the ftudy of philofophy and eloquence. It 
fuffered much in the Peloponnefian war from the Athe¬ 

nians ; and in the Mithridatic war from the Romans, 

being taken and deftroyed : but it foon rofe again, ha¬ 

ving recovered its ancient liberty, by the favour of 
Pompey, (Velleius, Plutarch). It remained a free ci¬ 

ty and in power 1500 years. The country of Pitta- 
cus, one of the feven wife men of Greece ; of Alcaeus, 

and of Sappho. Mytillcnai, or Mytihnenfes, the people; 
who at ftated times celebrated poetical contefts, (Plu¬ 

tarch). Cicero calls it a city ennobled by nature and 

fituation, efpecially by the beauty of its edifices, and 

by its plains, which are pleafant and fertile. It is fome- 
times by the poets joined with Rhodes, (Horace, Mar¬ 

tial). Mitylenaus, the epithet, (Lucan). It now 
gives name to the whole illand, and this as early as 

the days of Euftathiusj and is itfelf called Cajlro. 

MIXT, or mixt body, in chemiftry, that which 
is compounded of different elements or principles. 

MIXTURE, a compound, or affemblage of feveral 

different bodies in the fame mafs. Simple mixture, 

confifts only in the Ample appofition of parts of diffe¬ 

rent bodies to each other. Thus, when powders of 

different kinds are rubbed together, the mixture is on¬ 
ly iimple, and each of the powders retains its particu¬ 

lar charafters. I11 like manner, when oil and water 

are mixed together, though the parts of both are con¬ 
founded, fo that the liquor may appear to be homoge¬ 

neous, we cannot fay that there is any more than a 

Ample appofition of the parts, as the oil and water may 
very eafily be again feparated from each other. But 

the cafe is very different when bodies are chemically 
mixed ; for then one or both bodies affume new pro¬ 

perties, and can by no means be difeovered in their 

proper form without a particular chemical procefs ad¬ 

apted to this purpofe. Hence chemical mixture is 

attended with many phenomena which are never obfer- 

ved in fimple. mixtures ; fuch as heat, effervefcence, 

&c. To chemical mixture belongs the union of acids 
and alkalies, the amalgamation of metals, folution of 

gums, &c. and upon it depend many of the principal 
operations of chemiftry. See that article pajftm. 

M1ZEN, in the fea-language, is a particular malt 
or fail. The mizen-maft (lands in the fternmoft part 

of the (hip. In fome great (hips there are two of 

thefe; when that next the main-maft is called the 

main-mizen, and that next the poop the bonaventure 
tnizen. 

MIZRAIM, or Misraim, the dual name of Egypt, 
ufed in feriptnre to denote the Higher and Lower E- 

gypt, which fee. It fometimes occurs Angular, Mazor: 
2 Kings xix. Ifaiah xix. Micah vii. 

MNIUM, marshmoss ; a genus of the order of 

mufei, belonging to the cryptogamia clal’s of plauts. 
There are 18 fpecies, of which feven are natives of 

Britain ; but none have any remarkable property ex¬ 

cept the two following. T. The fontanum is an ele¬ 
gant mofs, frequent in bogs, and on the borders of 

old fprings. It is from two to four inches high : the 

ftalks are fimple at the bafe, and covered with a rufty 

down ; but higher up are red, and divided into fe¬ 

veral 
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Mojb veral round, finale, taper branches, which proceed 

ii nearly from the fame point. The leaves are not more 
v ocho. tj^an 0p an ;nc}j Jong, lanceolate and acute, of a 

whitifh green colour, and fo thinly fet, that the red 

ftalk appears between them. This mofs, as it maybe 

feen at a confiderable didance, is a good mark to lead 

to the difcovery of clear and cold fprings. Linnaeus in¬ 

forms us, that the Laplanders are well acquainted with 

this fign. Mr Withering informs us, that wherever 
this mofs grows, a fpring of frelh water may be found 

without much digging. 2. The hygrometricum 
grows in woods, heaths, garden -walks, walls, old 

trees, decayed wood, and where coals or cinders have 

been laid. It is ftemlefs, hath tips inverfely egg- 

(haped, nodding, and bright yellow. If the fruit-ftaik 

is moidened at the bafe with a little water or fteam, 
the head makes three or four revolutions: if the head 

is moiftened, it turns back again. 
MOAB, (anc. geog.), a country of Arabia Pe- 

tra;a ; fo called from Moab the fon of Lot, to whofe 

pofterity this country was allotted by divine appoint¬ 

ment, £)eut. xi. 9. It was anciently occupied by the 

Emim, a race of giants extirpated by the Moabites, 

ibid. Moab anciently lay to the fouth of Ammon, be¬ 

fore Sihon the Amorite (tripped both nations of a 

part of their territory, afterwards occupied by the 

Ifraelites, Numb. xxi. ; and then Moab was bounded 

by the river Arnon to the north, the Lacus Afphal- 

tites to the weft, the brook Zared to the fouth, and 

the mountains Abarim to the eaft. 

MOAT, or Ditch,, in fortification, a deep trench 

dug round the rampart of a fortified place, to prevent 

furprifes. 

The brink of the moat, next the rampart, is call¬ 

ed the fcarpe; and the oppofite one, the counter- 

fcarpe. 

A dry moat round a large place, with a ftrong gar- 

rifon, is preferable to one full of water; becaufe the 

pafiage may be difputed inch by inch, and the be- 

iiegers, when lodged in it, are continually expofed to 

the bombs, granades, and other fire-works, which are 

thrown incefiantly from the rampart into their works. 

In the middle of dry moats, there is fometimes another 
fmall one, called cunette; which is generally dug fo 

deep, till they find water to fill it. 

The deepeit and broadeft moats are accounted the 

bed; but a deep one is preferable to a broad one: the 

ordinary breadth is about 20 fathoms, and the depth 

about 16. 
To drain a moat that is full of water, they dig a 

trench deeper than the level of the water, to let it run 

off; and then throw hurdles upon the mud and flime, 

covering them with earth or bundles of rufhes, to make 

a fure and firm pafiage. 

MOCHO, Moco, or Mokha ; by fome luppofed to 

be the Mufa or Muza of Ptolemy, is a port and town 

on the Red-Sea, of confiderable trade ; contains about 

10,000 inhabitants, Jews, Armenians, and Moham¬ 

medans, is furrounded with walls after the ancient 

manner, and has four gates and four towers, the laft 

mounted with cannon, but no ditch. It gives name 

to a kingdom extending along the moft fouthern coaft 

of Arabia ; of which that part which lies next the fea 

is a dry barren defart, in fome places loor 12 leagues 

Vol. VII. i 
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over; hut bounded by mountains, which being well MocLc 

watered, enjoy an almoft perpetual fpring; and be--‘— 

fides coffee, the peculiar produce of this country, 

yields corn, grapes, myrrh, frankincenfe, caffia,balm, 

gums of feveral furts, mangos, dates, pomegranates, 

&c. The weather here is fo hot and fultry in fum- 

mer, efpecially when the fouth wind blows, that it 

would be unfupportable, if it was not mitigated by 

the cool breezes that generally blow from the moun¬ 

tains on the north,or the Red and Arabie Season the 

weft and eaft. The heat in winter is equal to that of 

our warmed fummers; and it is very feldom that either 

clouds or rain are feen. The city of Mocho is now the 

emporium for the trade of all India to the Red-Sea. 

The trade was removed hither from Aden, in confe- 

quence of the prophecy of a fiieik, much revered by 

the people, who foretold, that it would foon become 

a place of extenfive commerce, notwithftanding itsdif- 

advantageous fituation. It (lands clofe to the fea, in 

a large, dry, and fandy plain, that affords no good 

water within 20 miles of the city; what they drink 

comes from Mofa, and cofts as dear as fmall-beer in 

England. The water near the town, as it is thought, 

produces a worm, which the naturalifts call the dra- 

cumulus t which is about two feet and a half long, 
very (lender, and breeds in the fle(hy parts of the bo¬ 

dy : in extradting it great care mull be ufed, the con- 

fequence being dangerous if any part of it remains in 
the body. The buildings here are lofty, and tole¬ 

rably regular, having a pleafarit afpedt from Mecca. 

The fteeples of feveral mofques are very high, pre- 

fenting themfelves to view at a great diftance. Their 

markets are well ftored with beef, mutton, lamb, kid, 

camels, and antelopes flefh, common fowls, Guinea 

hens, partridges, and pigeons. The fea affords plenty 

of fifh, but not favoury; which fome think proceeds 

from the extreme faltnefs of the water, and the nature 

of their aliment. The markets are alfo docked with 

fruit, fuch as grapes, peaches, apricots, quinces, and 
nedtarines ; although neither (hrub nor tree is to be 

feen near the town, except a few date-trees. Frequent¬ 

ly no rain falls here in two or three years, and feldom 

more than a (bower or two in a year ; but in the 

mountains, at the diftance of about 20 miles from 
Mokha, the earth is watered with a gentle fnower 

every morning, which makes the vallies fertile in corn, 

and the fruits natural to the climate. The Arab inha¬ 

bitants, though remarkably grave and fuperftitious, 

are faid to be extremely covetous and hypocritical ; 

robbing, thieving, and committing piracy, without 

the lealt fcruple or remorfe. The Englifh and Dutch, 
companies have handfome houfes here, and carry on a 

great trade in coffee, olibanum, myrrh, aloes, liquid 

(torax, white and yellow arfenic, gum-arabic, mum¬ 

my, balm of Gilead, and other drugs. One inconve¬ 

nience, however, they fudain from the violence and 

exadtions of the Arabian princes ; but the king’s cu- 

doms are eafy, being fixed at three per cent, to Euro¬ 
peans. Of the coins at Mocha, the mod current is 

the camalfie, which rifes and falls in value at the ban¬ 

ker’s diferttion : they are from 50 to 80 for a current 

dollar, which is but an imaginary fpecies, being al¬ 
ways reckoned one and a half per cent, lower than 

Spani(h dollars. As to their weights, they are almod 
29 B infinite, 
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Working infinite, according to the nature of the thing to be 

P weighed: they have the banian weight; the magnet; 

oce‘ the ambergrife; the agala ; the gold and filver 

weights, &c. 
MOCKING-bird, in ornithology. See Turdus. 

MOCOCO. See Lemur. 
MODE, in metaphyfics, denotes the manner of a 

thing’s exigence. See Metaphysics, n° 50. 51. 

55—86. 
Mode, in mufic; a regular difpofition of the air 

and accompaniments relative to certain principal founds 

upon which a piece of mufic is formed, and which 

are called the effential founds of the mode. 
There is this difference between the mode and the 

tone, that the latter only determines the principal 
found, and indicates the place which is moft proper to 

be occupied by that fyftem which ought to conftitute 

the bafs of the air; whereas the former regulates the 

thirds, and modifies the whole fcale agreeably to its 

fundamental founds. 

Our modes are not, like thofe of the ancients, cha¬ 

racterized by any fentiment which they tend to excite, 

but refult from our fyftem of harmony alone. The 
founds effential to the mode are in number three, and 

form together one perfedt chord. 1. The tonic or key, 

which is the fundamental note both of the tone and of 

the mode. (See Tone and Tonic). 2. The domi¬ 

nant, whichis a fifth from the tonic. (See Dominant). 

3. The mediant, which properly conftitutes the mode, 

and which is a third from the fame tonic. As this 
third may be of two kinds, there are of confequencc 

two different modes. When the mediant forms a 

greater third with the tonic, the mode is major ; when 

the third is leffer, it is minor. 
The major mode is immediately generated by the 

refonance of founding bodies, which exhibit the third 
major of the fundamental found : but the minor mode 

is not the produft of nature; it is only found by 

analogy and inverfion. This is equally true upon the 
fyftem of Sig. Tartini as upon that of M. Rameau. 

This laft author, in his various and fucceffive publi¬ 
cations, has explained the origin of this minor mode 

ia different ways, of which his interpreter M. D’A¬ 

lembert was fatisfied with none. It is for this rea- 
fon that he has founded this origin on a different prin¬ 

ciple which cannot be better explained than in the 
words of tjiat eminent geometrician. See Music, 
Art. 28, 29, 30 and 31. 

When the mode is once determined, every note 
in the fcale affumes a name expreflive of its relation to 

the ■ fundamental found, and peculiar to the place 

which it occupies in that particular mode. We fubjoin 

the names of all the notes fignificant of their relative 
values and places in each particular mode, taking the 

o&ave of ut as an example of the major made, and of 
la as an example of the minor. 

Major, ut re mi fa fol la ft ut. 

Minor, la ft ut re mi fa fol la. 

It is neceflary to remark, that when the feventh Mo<le. 

note is only a femitone diftant from the higheft in the 
odtave, that is to fay, when it forms a third major 

with the dominant, as Ji natural in the major rhode, or 

fol (harp in the minor, that feventh found is then 

called a fenjihle note, becaufe it difcovers the tonic and 

renders the tone apreciable. ■ 
Nor does each gradation only affume that name 

which is fuitable to it; but the nature of each interval 

is determined according to its relation to the mode. 

The rules eftablifhed for this are as follow : 

1. The fecond note muft form a fecond major above 
the tonic, the fourth note and the dominant fliould 

form a fourth and fifth exactly true ; and this equally 

in both modes. 

3. In the major mode, the mediant or third, the 
fixth and the feventh from the tonic, fliould always be 

major; for by this the mode is characterized. For 
the fame reafon thefe three intervals ought always to 

be minor in the minor mode: neverthelefs, as it is 

neceflary that the fenfible note fliould likewife there 

be perceived, which cannot be effeCtuated without a 

falfe relation whilft the fixth note ftill remains minor ; 

this occafions exceptions, of which in the courfe of the 

air or harmony care muft be taken. But it is always 

neceflary that the cleff, with its tranfpofitions, fliould 

preferve alt the intervals, as determined with relation 

to the tonic, according to the fpecics of the mode. For 

this a general rule will be found at the word Cleff in 
Roufieau’s Mufical Di&ionary. 

As all the natural chords in the o&ave of ut gjive, 

with relation to that tonic, all the intervals prefcribed 

for the major mode, and as the cafe is the fame with 
the o&ave of la for the minor mode, the preceding 

example, which was only given that we might have an 

opportunity of naming the notes, may likewife ferve 
as a formula for the rule of the intervals in each mode. 

This rule is not, as one might imagine, eftablilhed 

upon principles that are merely arbitrary: it has its 

fource in the generation of harmony, at leaft in a 

certain degree. If you give a perfeft major chord 

to the tonic, to the dominant, and the fub-domin3nt, 

you will have all the founds of the diatonic fcale for 

the major mode: to obtain that of the minor, leaving 
ftill its third major to the dominant, give a third 

minor to the two other chords. Such is the analogy 
of the mode. 

As this mixture of major and minor chords intro¬ 
duces into the minor mode a falfe relation between the 

fixth and the fenfible note, to avoid this falfe relation, 
they fometimes give the third major to the fourth 

note in afeent, or the third minor to the dominant in 

defeending, chiefly by inverting the chords ; but thefe 

in this cafe are licences. 

There are properly no more than two modes, as we 
have feen : but as there are twelve different founds in 

the oftave which may be made fundamental founds, 

and of confequence form as many keys or tones; and 

as each of thefe tones are fufceptible of the major or 

minor mode, mufic may be compofed in twenty-four 
modes or manners. Nay, in the manner of writing 

mufic, there are even thirty-four paffable modes: but 

in praftice ten are excluded, which when thoroughly 

examined are nothing elfe but a repetition of the other 

ten, under relations much more difficult, in which ail 
the 
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the chords mild change their names, and where it 

muft coil any one fome trouble to know what he is 

about. Such is the major mode upon a note raifed 
above its natural pitch by a femitone, and the minor 

mode upon a note depreffed by a femitone. Thus, 

inftead of compofing upon fol fharp with a third major, 

it is much more eligible to operate upon la flat, which 
will give you an opportunity to employ the fame 

tones ; and inftead of compofing upon re flat with a 

third minor, you will find it more convenient tochoofe 
ut fharp for the fame reafon ; viz. on one hand to 

avoid a fa with a double fharp, which would be 

equivalent to a fol natural ; and on the other hand aJi 

with a double flat, which would become a la natural. 

The compofer does not always continue in the fame 

mode, nor in the fame key, in which he has begun an 

air; but, whether to alter the expreffion or introduce 

variety, modes and keys are frequently changed, ac¬ 

cording to the analogy of harmony ; yet always re¬ 

turning to thofe which have been firft heard: this is 

called modulation. 

From thence arifes a new divifion of modes into fuch 
as are principal and fuch as are relative: the principal 

is that in which the piece begins and ends; the re¬ 

lative modes are fuch as the compofer interweaves 

with the principal in the flow of the harmony. (See 
Modulation). 

Others have propofed a third fpecies, which they 

call a mixed mode, becaufe it participates the modula¬ 

tion of both the others, or rather becaufe it is com- 

pofed of them j a mixture which they did not reckon 

an inconveniency, but rather an advantage, as it in- 

creafes the variety, and gives the compofer a greater 

latitude both in air and harmony. 

This new mode, not being found by the analyfis of 

the three chords like the two former, is not deter¬ 

mined, like them, by harmonics eflential to the mode, 

but by an entire fcale which is peculiar to itfelf, as 

well in rifing as defcending ; fo that in the two 

modes above-mentioned the fcale is investigated by 

the chords, and in this mixed mode the chords are in- 

veftigated by the fcale. The following notes exhibit 

the form of this fcale in fuccefiion, as well rifing as 

defcending: 

mi fa fol la f ut re mi. 

Of which the eflential difference is, as to the me¬ 

lody, in the pofition of the two femitones; of which 

the firft is found between the firft and the fecond note, 

and the laft between the fifth and fixth: and, with 

refpeCt to the harmony, the difference confifts in this, 

that upon its tonic it carries a third minor in the be¬ 

ginning, and major in ending, in the accompaniment 

of this fcale, as well in rifing as defcending, fuch as it 

has been given by thofe who propofed it, and executed 

at a fpiritual concert, May 30. 1751. 

They objeCl to its inventor, That his mode has 

neither chords nor harmony eflential to itfelf, nor ca¬ 

dences which are peculiar to it, and which fufficiently 

diftinguiih it from the major or minor mode. He 

anfwers to this, That the diftin&ion of his mode is lefs 

in harmony than in melody, and lefs even in the mode 

itfelf than in the modulation ; that in its beginning it 

is diftinguifhed from the major mode by its third mi¬ 

nor, and in its end from the minor mode by its plagal 

2 
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cadence. To which his opponents reply, That a mo¬ 
dulation which is not exclulive cannot be fufficient to 

eftablifh a mode ; and that his muft inevitably occur 

in the two other modes, and above all in the minor : 
and, as to his plagal cadence, that it neceflarily takes 

place in the minor mode as often as tranfition is made 
from the chord of the tonic to that of the dominant, 

as has long been the cafe in pra&ice, even upon final 

notes, in plagal modes, and in the tone proper to the 

fourth. From whence it is concluded, that his mixed 
mode is not fo much a particular fpecies, as a new denomi¬ 

nation for the manner of interweaving and combining 

the major and minor modes, as ancient as harmony, 

pra&ifed at all periods: and this appears to be fo 

true, that, even when he begins his fcale, its author 

will neither venture to give the fifth nor the fixth to 

his tonic, for fear left by the firft the tonic fliould be 

determined in the minor mode, or the mediant in the 
major mode by the fecond. He leaves the harmony 

equivocal by not filling up his chord. 

But whatever objections may be made againft the 

mixed mode, whofe name is rather rejefted than its 

pradtice, this will not prevent the author from ap¬ 
pearing as a man of genius, and a mufician profoundly 

learned in the principles of his art, by the manner ia 

which he treats it, and the arguments which he ufes to 

eftablifh it. 
Mode Major. \ 

Mode Minor. 3 
See Interval. 

MODEL, in a general fenfe, an original pattern, 
propofed for any one to copy or imitate. 

This word is particularly ufed, in building, for an 

artificial pattern made in wood, ftone, plafter, or other 

matter, with all its parts and proportions, in order for 

the better condufting and executing fome grtat work, 

and to give an idea of the effeCt it will have in large- 

In all great buildings, it is much the fureft way to 

make a model in relievo, and not to truft to a bare 

defign or draught. There are alfo models for the 

building of lhips, &c. and for extraordinary ftair- 

cafes, &c. 

They alfo ufe models in painting and fculpture; 

whence, in the academies, they give the term model to 

a naked man or woman, difpofed in feveral poftures, 

to give an opportunity to the Scholars to defign him 

in various views and attitudes. 

MODENA, a duchy of Italy, bounded on the 

fouth by Tufcany and the republic of Lucca, on the 

north by the duchy of Mantua, on the eaft by the 

Bolognefe and the territories of the church, and 

on the weft by the duchy of Parma ; extending in 

length from fouth to north about 56 Engliih miles, 

and in breadth between 24 and 36, and yielding 

plenty of corn, wine, and fruits, with mineral waters. 
In fome places alfo petroleum is flammed off the fur- 

face cf the water of deep wells made on purpofe; and 
in others is found a kind of earth or tophus, which, 

when pulverifed, is faid to be an excellent remedy 

againft poifon, fevers, dyfenteries, and hypochondriac 

diforders. Tbe country of La Salfa affords feveral 
kinds of petrifa&ions. The principal rivers are the 

Croftolo, Secchia, and Panaro. The family of Efte, 

dukes of Modena, is very ancient. They had their 

name from Efte, a fmall city in the diftiiCt of Padua. 
29 B 2 In 
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Modena In 1753, the prefent duke was appointed imperial 

Ji vicar-general, field-marfiial, and governor, of the Mi- 
Modillions. ]anefe during the minority of the archduke Peter 

Leopold, who was declared governor-general of the 
Auftrian Lombardy. The duke, though a vaffal of 

the empire, hath an unlimited power within his own 

dominions. 
Modena, an ancient city, in Latin Mut'tna, which 

gives name to a duchy of Italy, and is its capital. It 
Hands 28 miles eaft of Parma, 44 almoft fouth of 

Mantua, and 20 weft of Bologna ; and is a pretty 
large and populous, but not a handfome city. It is 

much celebrated by Roman authors for its grandeur 

and opulence; but was a great fufferer by the fiege 

it underwent during the troubles of the triumvirate. 
It hath long been the ufual refidence of the dukes; 

and is alfo the fee of a bilhop, who is fufFragan to the 

archbilhpp of Bologna. Mr Keyller fays, that when 

Decius Brutus was befieged here by Mark Antony, 

Hirtius the conful made ufe of carrier-pigeons; and 
that, even at this day, pigeons are trained np at Mo¬ 

dena, to carry letters, and bring back anfwers. This 

city hath given birth to feveral celebrated perfons, 

particularly Taffo the poet, Correggio the great 
painter, Sigonius the civilian and hiftorian, da Vig¬ 

nola the architect, and Montccuculi the imperial ge¬ 

neral. The tutelary faint of it is named Gemini anus. 
The ducal palace is a very noble edifice, in which, 

among the other fine pi&ures, the birth of Chrift by 

Correggio, called la Notte Felice, is much celebrated. 

The only manufacture for which this city is noted, is 

that of mafks, of which great numbers are exported. 

The churches of the Jefuits, of th» Theatines, and of 
St Dominic, are well worth viewing. In the college 

of St Carlo Boromeo between 70 and 80 young noble¬ 
men are continually maintained, and inftrudled both 

in the fciences and genteel exercifes. St Beatrix, who 

was of the family of Efte, is faid to knock always at 

the gate of the palace three days before any of the 

family dies. Before mod of the houfes are covered 

walks, or porticos, as at Bologna. The city is forti¬ 
fied, and on its fouth fide (lands the citadel. 

MODERATOR, in the fchools, the perfon who 
prefides at a difpute, or in a public affembly: thus the 

prefident of the annual affembly of the church of Scot¬ 
land is ftyled moderator. 

MODERN, fomething new, or of our time; in 
oppofition to what is antique, or ancient. 

Modern Authors, according to Naude, areallthofe 
who have wrote fince Boethius. The modern phi]o- 

fophy commences with Galileo; the modern aftronomy 
with Copernicus. 

MODIFICATION, in philofophy, that which 
modifies a thing, or gives it this or that manner of 

being. Quantity and quality are accidents, which 
modify all bodies. 

Decree ^Modification, in Scots law, a decree 

afcertaining the extent of a minifter’s ftipend, with¬ 
out proportioning it among the perfons liable in pay¬ 
ment. 

MODILLIONS, in architecture, ornaments In 
the corniche of the Ionic, Corinthian, and Compofite 
columns. 

MODIUS, in antiquity, a kind of dry meafure, in 

ufe among the Romans, for feveral forts of grain. Mod 

MODREVIUS (Andreas Friehius), fecretary to^^iJ._ 

Sigifmund Anguftus king of Poland, acquired confi-_Li 

derable reputation by his learning and works. He 

broke off from the Romilh church, favoured the Lu¬ 

therans and Anti-trinitarians, and took great pains in 

order to unite all Chriftiau focieties under the fame 

communion. Grotius has placed him in the clafs of 

the reconcilers of the different fchemes of religion. 

His principal work is intitled, De republica emen- 

danda. 
MODULATION, the art of forming any thing to 

certain proportion. 

Modulation, in reading, or fpeaking. See 

Reading. 
Modulation, in rnufic, derived from the La¬ 

tin modulari. This word in our language is fufeep- 

tible of feveral different fignifications. It frequently 
means no more than an air, or a number of mufical 

founds properly connected and arranged. Thus it an¬ 

fwers to what Mr Malcolm underftands by. the word 

tune, when he does not exprefsly treat concerning the 

tuning of inttruments. Thus likewife it expreffes the 

French word chant; for which reafon, in the article 

Music, we have frequently expreffed the one word 

by the other. But the precifi: and technical accep¬ 

tation to which it ought to be confined, is the art of 

compofing melody or harmony agreeably to the laws 

preferibed by any particular key, that of changing the 

key, or of regularlyand legitimately palling from one 

key to another. In what remains to be faid upon the 
fubjeCt we follow Rouffeau. 

Modulation (fays he) is properly the manner of 

afcertaining and managing the modes; but at this 

time the word moft frequently fignifies the art of con¬ 

ducting the harmony and the air fucceffiveiy through 

feveral modes, in a manner agreeable to the ear and 
conformed to rules. 

If the different modes be produced by harmony, 

from thence likewife mull fpring the laws of modula¬ 

tion. Thefe laws are Ample in conception, but dif¬ 

ficult in practice. We proceed therefore to Ihew in 
what they confift. 

To modulate properly in the fame tone, it is ne- 

ceffary, 1. To run through all the founds of it in an 

agreeable aif, frequently repeating the founds which 

are moft effential to it, and dwelling upon thefe founds 

with the moft remarkable emphafis ; that is to fay, 

that the chord containing the fenfible notes, and that 

of the tonic, Ihould frequently be heard in it, but un¬ 

der different appearances, and obtained by different 

procedures to prevent monotony. 2. That repofes or 

cadences Ihould only be eftablilhed upon thefe two 
chords: the greatest liberty, however, which ought 

to be taken with the rule is, that a cadence or repofe 

may be eftablilhed on the chord of the fubdominant. 
3. In fhort, that none of the founds of the mode ought 

ever to be altered; for without quitting it, we can¬ 

not introduce a lharp or a flat which does not belong 

to it, nor abftraft any one which in reality does be¬ 
long to it. 

But palling from one mode to .another, we muft 

confult analogy, we muft confider the relations which 

a key bears to the other notes in the feries, and to the 

num- 
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odulation number of founds common to both the modes, that 

from whence we pafs, and that into which we enter. 

If we pafs front a mode major, whether we confi- 

der the fifth from the key as having the moft Ample 

relatioa with it except that of the odlave, or whe¬ 

ther we confider it as the firft found which enters 

into the harmonics of the fame key, we fhall always 

find, that this fifth, which is the dominant of the 

mode, is the chord upon which we may eftablifn the 

modulation moft analogous to that of the principal key. 

This dominant, which conftitnted one of the har¬ 

monics of the firft key, makes alfo one of its own pe¬ 

culiar key, of which it is the fundamental found. 

There is then a connexion between thefe two chords. 

Befides, that fame dominant carrying, as well as the 

tonic, a perfeft chord major upon the principle of re- 

fonance, thefe two chords are only different one from 

the other by the diffonance, which paffing from the 

key to the dominant is the fixth fuperadded, and 

when reafeending from the dominant to the key is the 

feventh. Now thefe two chords, thus diftinguifhed by 

the diffonance which is fuitable to each, by the founds 

which compofe them when ranged in order, form pre- 

cifely the odtave, or the diatonic fcale, which we call a 

gammut, which determines the mode. 
This fame feries of the key, altered only by a (harp, 

forms the fcale belonging to the mode of the domi¬ 
nant ; which (hows how ftriking the analogy is between 

thefe two tones, and gives the eafieft opportunity of 

paffing from one to the other by means of one Angle 

alteration alone. The mode then of the dominant is 

the firft. which prefents itfelf after that of the key in 

the order of modulations. 
The fame fimplicity of relations which we find be¬ 

tween a tonic and its dominant, is likewife found be¬ 

tween the fame tonic and its fub-dominant; for that 

fifth, in amending, which is formed by the dominant 

with the tonic, is likewife formed by the fub-dominant 

in defeending: but that fub-dominant does not form a 

fifth with the tonic, except by inverfion ; it is dire£Uy 

a fourth, if we take that tonic below, as it ought to be ; 

and which fixes the degree of their relations : for in 

this fenfe the fourth, whofe ratio is as 3 to 4, imme¬ 

diately follows the fifth, whofe ratio is as 2 to 3. So 

that, if that fub-dominant does not enter into the 

chord of the tonic, in return the tonic enters into its 

perfeft chord. For let ut mi fol be the chord of the 

tonic, that of the fub-dominant fhall be fa la ut: thus 

it is the ut which here forms .the connexion, and the 

two other founds of this new chord are exaftly the 

two diffonances of the preceding. Befides, we need 

not alter more founds for this new mode than for that 

of the dominant; they are both in the one and the 

other quite the fame chords of the principal mode, ex¬ 

cept one. Add a flat to the fenfible note ft or B, and 

all the notes in the mode of ut or C will ferve for that 

of fa or F. The mode of the fub-dominant then is 

fcarcely lefs analogous to the principal mode than that 

of the dominant. 
It ought likewife to be remarked, that after having 

made ufe of the firft modulation in order to pafs from 

a principal mode ut or C, to that of the dominant fol 

cr G, we are obliged to make ufe of the fecond to re¬ 

turn to the principal mode: for iffol, or G, be the do¬ 

minant in the mode of ut or C, ut is the fub-domi- 
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riant in the mode offol: thus one of thefe modulations Modulation 

is no lefs necefiary than the other. 

The third found which enters into the chord of the 

tonic is that of third formed by its mediant; and, after 

the preceding, it is likewife the moft fimple of relations 

Here then is a new modulation which prefents 

itfelf, and which is fo much the more analogous, be- 

caufe two of the founds of the principal tonic enter 

likewife into the minor chord of its mediant; for the 

former chord being ut mi fol, the latter muft be mi fol 

Ji, where it may be perceived that ini and fol are com¬ 

mon. But what renders this modulation a little more 

remote, is the number of founds which are neceffary to 

be altered, even for the minor mode, which is moft fuit¬ 

able to this mi. In the article Music (234.) will 

be found a table for all the modes; and Rouffeau, 

in his Mufical Di&ionary, has given the formula of a 

fcale both for the major and minor: now, by applying 

this formula to the minor mode, we find nothing in 

reality, but the fourth found fa heightened by a (Tharp 

in defeending; but in rifing, we find two others which 

are altered, viz. the principal tonic ut, and its fecond 

re, which here becomes a fenfible note; it is certain 

that the alteration of fo many founds, and particularly 

of the tonic, muft remove the mode and weaken the 
analogy. 

If we (honld invert the third as we have inverted the 

fifth, and take that third below the tonic on the fixth 

note la, which ought here to be called a fub-mediant, 

or the mediant below, we (hall form upon this note l(t 

a modulation more analogous to the principal tone than 

that of mi; for as the perfeft chord of this fub-medi-. 

ant is la ut mi, there once more we find, as in that of 

the mediant, two of the founds which enter into the 

chord of the tonic, viz. ut and mi: and moreover, 

fince the fcale of this new key is compofed, at leaft in 

defeending, of the fame founds with that of the prin¬ 

cipal key ; and fince it has only two founds altered in 

afeending, that is to fay, one fewer than the feries of 

the mediant; it follows that the modulation of this 

fixth note is preferable to that of the mediant; and by 

fo much the more, that there the principal tonic forms 

one of the founds effential to the mode; which is more 

proper for approximating the idea of the modulation. 

The mi may afterwards follow. 

Here then are four founds, mi fa fol la, upon each, 

of which we may modulate in paffing from the major 

mode of ut~ Re and Ji remain, which are the two har¬ 

monies of the dominant. This laft, as being a fen- 

fi-ble note, cannot become a tonic by any proper mo¬ 

dulation, at lead it cannot immediately become one : 

this would be an abrupt application of ideas too much 

oppofed to the fame founds, and would likewife be to 

give it a harmony too remote from the principal found- 
As to the fecond note re, we may likewife, by favour 

of a confonant procedure in the fundamental bafs, mo¬ 

dulate upon it in a third minor; but this muft be only 

continued for an inftant, that the audience may not 
have time to forget the modulation of ut, which is it¬ 

felf altered in that place; otherwife, inftead of return¬ 

ing immediately to ut, we muft pafs through interme¬ 

diate modes, where we muft run great hazard of de¬ 

viation. 
By following the fame analogies, we may modulate 

in the following order, to make our exit from a minor- 
mode 
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Modulation mode ; firft upon the mediant, afterwards the domi- 

naut, next the fub-dominant, then the fub-mediant, or 

fixth note. The mode of each of thefe accefi'ory keys 

is determined by its mediant taken from the principal 

found. For inftance, iffuing from the major mode of 
ut, to modulate upon its mediant, we render the mode 

of that mediant minor; becaufe fol, the dominant of 

the principal found, forms a third minor with that me¬ 
diant, which is mi. On the contrary, in our egrefs 

from the minor mode of la, we modulate upon its me¬ 
diant ut in the major mode; becaufe mi, the dominant 

of the tone from whence we iflue, forms a third major 

with the key of that into which we enter, &c. 
Thefe rules, comprehended in one general formula, 

import, that the modes of the dominant and of the 

fub-dominant are like that of the tonic, and that the 

mediant and the fixth note require a mode oppofed. 

We muft, however, remark, that, by the right which 

we have of palling from the major to the minor, and 

vice verfa, upon the fame key, we may likewife change 
the order of modes from one key to another; but 

wliilft we thus remove ourfelves from the natural mo¬ 

dulation, we muft prefently think of our return: for 

it is a general rule, that every piece of mufic ought to 

terminate in that key with which it began. 

In his Mufical Di&ionary, plate B, fig. 6. and 7. 

Rouffeau has colle&ed in two examples, which are very 

lhort,all the modes to which we may immediately pafs; 

the firft, in palling from the major mode ; and the fe- 

cond, from the minor. Each note indicates a parti¬ 

cular modulation ; and the value of the notes in each 

example likewife lhows the relative duration fuitable 

to each of thefe modes, according to its relation with 

the principal mode. 

Thefe immediate tranfitions from one mode to ano¬ 

ther, furnilh us with the means of paffing by the fame 

rules to modes ftill more remote, and from thence to 
return to the principal mode, of which we never Ihould 

lofe fight. But it is not fufficient to know what courfe 

we ought to purfue ; we muft likewife be acquainted 

with the method of entering into it. A fummary there¬ 

fore of the precepts which are given in this depart¬ 
ment lhall immediately follow. 

In melody, in order to difeover and introduce the 

modulation which we have chofen, nothing is neceflary 

but to render perceptible the alterations which it caufes 

in the founds of that mode from whence we iflue, to 
make them proper for the mode into which we enter. 

Are we now in the major mode of ut? there needs no 

more than to found the note fa lharp, that we may 

difeover the mode of the dominant; or a Ji flat, that 

we may Ihew the mode of the fub-dominant. After¬ 
wards you may run over the founds efiential to the 

mode in which you enter; if it is well chofen, your 

modulation will always be juft and regular. 

In harmony, the difficulty is a little increafed,: for 

as it is neceflary that the change of modes fhould be 

made at the fame time through all the parts, care muft 

be taken of the harmony, and of the air, that we may 

avoid purfuing different modulations at the fame time. 
Huygens has happily remarked, that the prohibition 

of two fifths in immediate fucceffion proceeds upon this 

rule as its principal: in reality, between two parts it 

■is fcarcely pofiible to form a number of juft fifths in 

uninterrupted fucceffion without operating in two dif¬ 

ferent modes. Module 

To introduce a mode, a great many pretend that it !t 

is fufficient to form the perfeft chord of its principal °^u s' 

found, and this is indifpenfable in order to produce the 

mode. But it is certain, that the mode cannot be ex- 

aflly determined but by the chord containing the fen- 

fible note, or the dominant: we muft then caufe this 

chord to be heard when we enter into a new modula¬ 

tion. The moft eligible rule would be, That in it the 

feventh, or minor diffonance, fhould always be prepa¬ 

red, at lead the firft time in which it is heard: but this 

method is not pra&icable in every admiffible modula¬ 

tion; and provided that the fundamental bafs proceeds 

byconfonant intervals, that the connexion of harmony 

be obferved, the analogy of the mode purfued, and 

falfe relations avoided, the modulation will always be 

approved. Compofers preferibe as another rule, That 

a mode fhould not be changed except after a perfect 

cadence: but this interdict is ufelefs, and no perfon 

obferves it. 

All the pofiible methods of paffing from one mode 

to another, are reducible to five with refpedt to the 

major mode, and to four with refpedt to the minor ; 

which, in the Mufical Dictionary, plate B, fig. 8. will 

be found implied in a fundamental bafs intended for 

each modulation. If there be any other modulation 

which cannot be refolved into fome one of thefe nine, 

unlefs that modulation be enharmonic, it muft infalli¬ 
bly be illegitimate. See Enharmonic. 

MODULE, in archite&ure, a certain meafure, or 

bignefs, taken at pleafure, for regulating the propor¬ 

tions of columns, and the fymmetry or difpofition of 

the whole building. Architects generally choofe the 

femidiameter of the bottom of the column for their 

module, and this they fubdivide into parts or mi¬ 
nutes. 

MOEBIUS (Godfrey), profeflbrof phyfic at lena, 

was born at Lauch in Thuringia in 1611. He be¬ 

came firft phyfician to Frederic William eleftor of 

Brandenburg, to Auguftus duke of Saxony, and to 

William duke of Saxe-Weimar. He wrote feveral me¬ 

dicinal works, which areefteemed ; and died at Halle, 

in Saxony, in 1664. 

MOENIUS (Caius), a celebrated Roman conful, 

conqueror of the ancient Latins, 338 B. C. He was 
the firft who hung up the prows, &c. of the galleys he 

had taken at the naval engagement of Aftium, upon 

the place where the tribunes harangued the people; 
from whence it was called the rojlra. 

MOFFAT, a village of Scotland, in the fhire of 
Annandale, 36 miles fouth-weft of Edinburgh ; fa¬ 

mous for its fulplmreous waters 5 one of the fprings 
being ufed for bathing, the other for drinking. 

Thefe waters are of great fervice in gripings of the 

guts, colics, and pains in the ftomach. Thofe who are 

troubled with obftruftions, rheumatic pains, and aches, 
find great relief both from bathing and drinking. The 

water is alfo of great ufe in fcorbutic and fcrophulous 
cafes. 

MOGULS, or Mungls, a celebrated nation of 
Alia, whofe conquefts formerly were the moft rapid and 

extenfive of any people recorded in hiftory. 

The origin of the Moguls, Tartars, and Turks, is 

univerfally allowed to be the fame 5 and they are con- 

fidered as the offspring of part of the ancient Scy¬ 

thians." 
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Moguls, thlans. They themfelves deduce their origin from Ja- 

phet, or, as they call him, Japhis, the fon of Noah. 

■ Moguls de-H'3 f°n Turk, they fay, was the firft king, or khan, 
.3 fcended of thofe nations who are now known by the feparate 

\ from Ja- names of Turks, Tartan, and Moguls ; and the Tar- 

■ P^et’ tars efpecially, affert that their proper defignation is 

Turks, To this prince is attributed many of thofe in¬ 

ventions which barbarous nations commonly afcribe to 

their firft fovereigns. ' He was fucceeded by Taunak; 

in whofe reign the whole pofterity of Turk were divi¬ 
ded into four large tribes, denominated the orda's of 

Erlat, Gialair, Kaugin, Berlas, or .Perlas; of which 

laft came the famons Timur Beg, or Tamerlane. From 

this time to that of Alanza Khan, we meet with no¬ 
thing remarkable. In his reign the Turks being im- 

merfed in all kinds of luxury, univerfally apoftatized 

into idolatry. Having two fons, Tartar and Mogul, 

he divided his dominions among them, and thus gave 

rife to the two empires of the Tartars and Moguls. 

The two nations had not long exifted before they 

began to make war upon each other: and after long 

I a contention, the event at laft was, that II Khan, empe- 

Almoft ex-ror of the Moguls, was totally overthrown by Siuntz 
1 terminated Khan, emperor of the Tartars; and fo great was the 

* j>arStheTar defeat, that the Mogul nation feem3 to have been al- 
moft exterminated. Only two of II Khan’s family fur- 

vived this difafter. Thefe were Kajan his youngelt 

fon, and Nagos his nephew, who were both of an age, 

and had both been married the fame year. Thefe two 

princes, with their wives, had been taken prifoners by 

Siuntz Khan, but found means to make their efcapeto 

their own country. Here they feized upon all the cattle 

which had not been carried off by the Tartars ; which 

was eafily done, as having none to difpute the property 

with them; then ftripping fomeof the flain, they took 

their clothes, and retired into the mountains. They 

paffed feveral mountains without much difficulty; but 

at laft advanced to the foot of one exceedingly 

high, which had .no way over it but a very fmall 
path made by certain animals, called in the Tartar 

language arckara. This path they found themfelves 

obliged to make ufe of, tho’ it was fo {trait, that only 

one could pafs at a time, and he was in the moft immi- 
3 nent danger of breaking his neck at the leaft falfe ftep. 

They arrive Having afcended the mountain on one fide by this 
in a de- path, they defcended by the fame on the other fide; 
lightful val-an(j were agreeably furprifed to find themfelves in a 

moft delightful track, interfperfed with rivulets and 
charming meadows, abounding with a vaft variety of 

delicious fruits, and inclofed on all fides by inacceffible 

mountains, in fuch a manner as to fhelter them from all 

future purfuits of the Tartars. Here they lived fome 

time, and gave this beautiful country the name of 7r- 

gana-kon, in allufion to its fituation; Irgana fignify- 

ing, in the old language of the Moguls, a “ valley,” 

and Ken, a “ fteep height.” 

In procefs of time thefe two families very much ia- 

creafed. Kajan, whofe pofterity wa3 the moft nume¬ 

rous, called his defendants Kajath: but the people 

fpringing from Nagos were divided into two tribes; 

one of which received the appellation of Nagojler, and 
the other that of Durlagan. 

Thefe two Mogul princes and their defcendants li¬ 

ved in this phce for more than 400 years; but the lat¬ 

ter then finding it too narrow for them, meditated a re¬ 

turn to the country from which their forefathers had Mogul*, 

been driven. For fome time, however, they found this ““ 

impra&icable, as the path that conduced their ances¬ 

tors had been long fince deftroyed. At laft they dis¬ 

covered, that one part of the high mountain above- 

mentioned was not very thick in a certain place; and 

alfo, that it confifted entirely of iron ore. To this* 

having before fet fire to a layer of wood, and another 

of charcoal, laid along the foot of the mountain, they 

applied 70 large bellows, and at laft melted the moun¬ 
tain in fuch a mauner, that an opening was made large 

enough for a loaded camel to pafs; and through this- 
pafiage they all marched out with great joy. 4 

The Moguls having thus iflued as it were from a from 

new world, overthrew the Tartars in their turn ; and 

continued to be a very confiderable nation till the time jiji/e and 

of their great hero Temujin, afterwards called Jenghiz (Meat the 

Khan, whom they extol in the moft extravagant man-Tartan-- 

ner. It is difficult, however, to fay, at the time Te¬ 
mujin made his appearance, how far the dominions of 

the Moguls extended, or in what eftimation they were 

held by their neighbours. It feems to be pretty cer¬ 

tain, that great part of the vaft region now known by 

the name of Tartary, was then in a ftate of confider¬ 

able civilization, and likewife extremely populous, as 

we find mention made of many cities which the Moguls 

deftroyed; and the incredible multitudes whom they 

Slaughtered, abundantly fliew the populoufnefs of the 

country. On the eaft, the country of the Moguls and 5 

Tartars had the great defart which divides TartaryState 

from China; on the weft, it had the empire of Karazm,/^1 

founded by Mahmud Gazni; and on the South were jen«hiz. 
the countries now known by the name of Indojlan, Khan*, 

Siam, Pegu, Tonquin, and Cochin-China. Thus it 

comprehended the eafteru part of modern Tartary, 

and all Siberia. This whole region was divided among 

a great number of Aymacks, or tribes-; who had each 

one or more khans, according as it was more or lefs 

numerous, or divided into branches. Among thefe, 

that of the Kara its was the moft powerful: their 

prince aflumed the title of Grand Khan, and among 

the reft the Moguls were-tributary to him ; but, ac¬ 

cording to the Chinefe hiftorians, both the one and 

the other were tributary to the emperor of Kitay or 

Katay. China was divided into two parts: the nine 
fouthern provinces were in the hands of the Chinefe 

emperors of the Song dynafty, who kept their court 
at Hang-chew, the capital of the province of Cheky ang : 

the five northern provinces, excepting part of Skenfi, 

were poffefted by the Kin, a people of Eaftern Tar- 

tary, from whom are defcended the Manchew Tar¬ 

tars, at prefent matters of China. This vaft domi¬ 

nion was named Kitay, or Katay, and was divided 

into two partsthat which belonged to China, was 

properly called Kitay; and the part, which belong¬ 

ed to Tartary, was called Karakitay; in which fome 

even include the territories of the Moguls, Karaits, 

and other tribes, which are the fubjetft of the prefent 

hiftory. The weftern part of the empire of Kitay was 

pofTeffed by a Turkifh prince, who had lately founded 

a new kingdom there, called Hya ; whofe capital city 

was Hya-chew, now Ninghya in Shenfi, from whence 

the kingdom took its name. To the weft of Hya lay 

Tangut; a country of great extent, and formerly very 

powerful; but at that time reduced to a low ftate, and 

di- 
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Mogul, divided among many princes; fome of whom were 

’ " fubjeft to the emperor of Hya, and others to the em¬ 

peror of China. All Tartary to the weflward, as far 

as the Cafpian fea, with the greater part of Little 

Buckharia, which then paffed under the general name 

of Turkejian, was fubjeft to Gurkhan, Khurkhan, or 

Kavar Khan; to whom even the Gazni monarchs are 

faid to have been tributary. This Ghurkhan had 

been prince of the Weftern Kitan or Lyau; who, 

driven out of Kitay by the King, fettled in Little 

Buckharia, and the country to the north, where they 

g founded a powerful ftate about the year 1124. 
Defcentand Thus the Moguls, properly fo called, had but a very 
birth of Te- fmall extent of empire which could be called their 

JllllJU5' own, if indeed they had any, when Temujin made 

his appearance. This hero is faid by the Tartars to 

have been of divine origin, lince his family could be 

traced no farther back than ten generations, the mo¬ 

ther of whom was got with child by a fpirit. The 
names and tranfaftions of his predeceflbrs are equally 

uncertain and unimportant : he himfelf, however, was 

born in the year 1163, and is faid to have come into 

the world with congealed blood in his hands; from 

whence it was prognoflicated that he wonld be a great 

warrior, and obtain the viftory over all his enemies. 

This prediftion, if any fuch there was, Temujin 

moft literally fulfilled. At the time of his father’s de- 

eeafe, his fubjefts amounted to 'between 30,000 and 

40,000 families; but of tbefe two thirds quickly de- 

ferted, and Temujin was left almoft without fubjeft?. 

When only 13 years of age, he fought a bloody battle 

againiV thefe revolters; but either was defeated, or 
7 gained an indecifive victory; fo that he remained in 

Subdues hisobfcurity for 27 years longer. His good fortune at 

(Wefts b laft he owed to the friendfhip of Vang Khan, who 

means o/ ruled over a great number of Tartar tribes to the north 
Vang of Kitay, and has been heard of under the name of 

K.ban. Prefer John among the Europeans. This prince took 

Temujin under his protection; and a rebellion being 

afterwards raifed againft himfelf, Temujin was made 

his general, and the khan was kept in poffefiion of his 

throne; foon after which, Temujin fubdued the tribes 

which had revolted from himfelf, treating them at the 

8 fame time with the utmoft barbarity. 
"Who be- This happened in the year 1201 ; but Vang Khan, 

hmllT in^ea^ °f continuing the friend of Temujin, now be- 
contrives came jealous, and refolved to deftroy him by treachery, 
his deftruo With this view he propofed a marriage between Te- 

u°n. mujin’s fon Jnji and his own (laughter, and another be¬ 
tween Temujin’s daughter and his own fon. Temujin 

was invited to the camp of Vang Khan, in order to ce¬ 
lebrate this double marriage; but, receiving intelli¬ 

gence of fome evil intention againft him, he excufed 

himlelf to Vang Khan’s meffengers, and defired that 

the ceremony might be put off to fome other time. 

A few days after the departure of thefe mefiengers, 

Badu and Kiflilik, two brothers, who kept the horfes 

of one of Vang Khan’s chief domeftics, came and in¬ 

formed Temujin, that the grand Khan finding he had 
miffed his aim, was refolved to fet out inflantly, and 

furprife him next morning, before he could fufpeft any 

danger. Temujin, alarmed at this intelligence, quit¬ 

ted his camp in the night-time, and retired with all his 

people to fome diftance. He was fcarce gone, when 

Vang Khan’s troops arrived, and difeharged an incre- 
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dible number of arrows among the empty tents ; but Mogul, 

finding nobody there, they purfued Temujin in fuch ~ 

hafte that they fell into great diforder. In this con¬ 

dition they were fuddenly attacked and routed by Te¬ 

mujin, after which an open war with Vang Khan took 

place. _ 9 
By this quarrel almoft all the princes of Tartary Temujin o- 

were put in motion; fome Tiding with Tamujin, and vercomes 

others with Vang Khan. But at laft fortune declared a11.his ene* 
in favour of the former : Vang Khan was ovei thrown raies' 

in a battle, where he loft 40,000 men; and obliged to 

fly for refuge to a prince named Tayyan Khan, who 

was Temujin’s father-in-law, and his own enemy, and 

by whom he was ungeneronfly put to death. Temu¬ 

jin immediately began to feize on his dominions, great 

part of which voluntarily fubmitted: but a confedera¬ 

cy was formed againft him by a number of Vang Khan’s 
tributaries, at the head of whom was Jamuka, a prince 

who had already di fling miked himfelf by his enmity to 

Temujin; and even Tayyan Khan himfelf was drawn 

into the plot, through jealoufy of his fon-in-law’s good 
fortune. But Temujin was well prepared ; and in the 

year 1204 attacked Tayyan Khan, entirely routed 
his army, killed himfelf, and took Jemuka prifoner, 

whofe head he caufed inflantly to be ftruckoff; after 

which lie marched againft the other tribes who had 

confpircd againft him. Them he quickly reduced ; 

took a city called Kajhin, where he put all to the 

fword who had borne arms againft him; and reduced 

all the Mogul tribes in 1205. 

Temujin now, having none to oppofe him, called a 
eneral diet, which he appointed to be held on the firft 

ay of the fpring 1206 ; that is, on the day in which 

the fun entered Aries. To this diet were fummoned 

all the great lords both Moguls and Tartars ; and in 

the mean time, to eftablifh good order in the army, 

he divided his foldiers into bodies of 10,000, 1000, 

100, and 10 men, with their refpeftive officers, all 

fubordinate to the generals, or tbofe who commanded 

the bodies of 10,000 ; and thefe were to aft under his 

own fons. On the day of holding the diet, the prin¬ 

ces of the blood and great lords appeared drefled in 

white. Temujin, drefled in the fame manner, with 
his crown on his head, fat down on his throne, and 

was complimented by the whole aflembly, who wifhed 

him the continuance of his health and profperity. Af¬ 

ter this they confirmed the Mogul empire to him and 

his fucceffors ; adding all thofe kingdoms which he had 

fubdued, the defeendents of whofe vanquifhed khans 
were deprived of all right or title to them ; and after 

this he was proclaimed emperor with much ceremony. 

During this inauguration, a pretended prophet declared 

that he came from God to tell the aflembly, that from Afliimes 
thenceforth Temujin fhouldaffume the name of Jeng- the title of 

hit Khan, or the Moft Great Khan of khans ; prophe- Jenghiz 

fying alio, that all his pofterity fhould be khans from Ktuu* 

generation to generation. - This prophecy, which was 

no doubt owing to Temujin himfelf, had a furprifing 

effect on his fubjefts, who from that time concluded, 

that all the -world belonged of right to them, and even 

thought it a crime againft heaven for any body to pre¬ 

tend to refill them. 
Jenghiz Khan having now reduced under his fub- 

jeftion all the wandering tribes of Moguls and Tar¬ 

tars, began to think of reducing thofe countries to the 
fouth 
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Mogul, fouth and fouth-weft of his own, where the inhabitants 

■— were much more civilized than his own fubje&s ; and 

11 the countries'being full of fortified cities, he muft of 

H'Tch’ina courfe expedt to meet with more refiftance. He began 
^ ’ ’with the emperor of Hya, whofe dominions he inva¬ 

ded in 1209, who at laft fubmitted to become his tri¬ 

butary. But in the mean time Jenghiz Khan himfelf 

was fuppofed to be tributary to the emperor of Kitay; 

who, in 1210, fent him an officer, demanding the cu- 

ftomary tribute. This was refufed with the utmoft 

indignation, and a war commenced, which ended not 

but with the diffolution of the empire of Kitay, as 

mentioned under the article China, n° 17—33. 

In the year 1216 Jenghiz Khan refolved to carry 
hfs arms weftward, and therefore left his general 

Muchuli to purfue his conquefts in Kitay. In his 

journey weftward he overthrew an army of 300,000 

Tartars who had revolted againft him; and, in 1218, 

fent ambaftadors defiring an alliance with Mohammed 

Karazm Shah, emperor of Gazna. His ambaflador 

was haughtily treated: however, the alliance was con¬ 

cluded ; but foon after broken, through the treachery, 

as it is faid, of the Karazmian monarch’s fubjedts. 

This brought on a war attended with the moft dread¬ 

ful devaftations, and which ended with the entire 

deftrudfion of the empire of Karazm or Gazna, as re¬ 

lated under the article Gazna. 

After the redudfion of Karazm, part of the Moguls 

broke into Iran or Perfia, where alfo they made 

large conquefts, while others of their armies invaded 

Georgia and the countries to the weft; all this time 

committing fuch enormities, that the Chinefe hiftorians 

fay, both men and fpirits burft with indignation. In 

1225, Jenghiz Khan returned to Hya, where he made 

war on the emperor for having ffieltered fome of 

his enemies. The event was, that the emperor was 

Ilain, and his kingdom conquered, or rather deftroyed; 

which, however, was the laft exploit of this moft cruel 

conqueror, who died in 1227, as he marched to com- 
ti plete the deftrudfion of the Chinefe. 

Vaft extent The Mogul empire, at the death of Jenghiz Khan, 
of bis cm- extended over a prodigious traft of country ; being 

i>ire" more than i860 leagues in length from eaft to weft, 

and upwards of 1000 in breadth from north to fouth. 

Its princes, however, were ftill infatiable, and pufhed 

on their conquefts on all fides. Oktay was acknow¬ 

ledged emperor after Jenghiz Khan; and had under 

his immediate government Moguleftan, (the country of 
the Moguls properly fo called), Kitay, and the coun¬ 

tries eaftward to the Tartarian fea. Jagatay his bro¬ 

ther governed under him a great part of the weftern 

conquefts. The country of the Kipjacks, and others 

to the eaft and north-eaft, north and north-weft, were 

governed by Batu or Patu the fon of Juji, who had 

been killed in the wars; while Tuli or Toley, ano¬ 

ther fon of Jenghiz Khan, had Khoraflan, Perfia, and 

what part of India was conquered. On the eaft fide 

the Mogul arms were ftill attended with fuccefs ; not 

only the empire of Kitay, but the fouthern part of 

China, was conquered, as already related under that 

article, n° 23—40. On the weft fide matters con¬ 

tinued much in the fame way till the year 1254, 

when Magu, or Menkho,, the fourth khan of the 

* See China Moguls, (£^e fame who was afterwards killed at a 
a° 3<s. ’fiege in China*), raifed a great army, which be gave 

Vol. VII. z 

to his brother Hulaku, or Hulagu, to extend his Mogul, 

dominions weftward. In 1255 he entered Iran; where "* 
he fuppreffed the Ifmaelians or Aflaffins, of whom an 

account is given under the article Assassins ; and 

two years afterwards he advanced to Bagdad, which 13 
he took, and cruelly put the khalif to death, treating Bagdad rc- 

the city with no more lenity than th£ Moguls ufually duced" 

treated thofe which fell into their hands. Every thing 

was put to fire and fword ; and in the city and its 

neighbourhood, the number of {lain, it is faid, a* 

mounted to 1,600,000.—The next year he invaded 

Syria ; the city of Damafcus was delivered up, and, 

as it made no refiftance, the inhabitants were fpared ; 

but Aleppo being taken by ftorm, a greater daughter 

enfued there than had taken place at Bagdad, not 

even the children in their cradles being fpared. Some 

cities of this country revolted the next year, or the 

year after; but falling again into the hands of the 

Moguls, they were plundered, and the inhabitants 

butchered without mercy, or carried into flavery. 

Hulaku died in 1264, and at his death we may fjx 

the greateft extent of the Mogul empire. It now 

comprehended the whole of the continent of Afia, 

excepting part of Indoftan, Siam, Pegu, Coehinchina, 

and a few of the countries of Leffer Afia, which had 

not been attacked by them ; and during all thefe vaft 

conquefts no Mogul army had ever been conquered, 

except one by Jaloloddin, as mentioned under the 

article Gazna.—From this period, however, the em- 14 
pire began to decline. The ambition of the khansTt begins to 

having prompted them to invade the kingdoms 0fdeclme- 

Japan and Coehinchina, they were miferably difap- 

pointed in their attempts, and loft a great number of 

men.—The fame bad fuccefs attended them in Indo¬ 

ftan ; and in a Ihort time this mighty empire broke 

into feveral fmaller ones. The governors of Perf^. 

being of the family of Jenghiz Khan, owned no alle¬ 

giance to any fuperior; thofe of Tartary did the fame. 

The Chinefe threw off theyoke: and thus the continent 

of Afia wore much the fame face that it had done be¬ 

fore Jenghiz Khan began his conquefts. 

The fucceffors of Hulaku reigned in Perfia till the 

year 1335; but that year Abufaid Khan, the eighth 
from Hulaku, dying,, the affairs of that country fell 

into confufion for want of a prince of the race of Jeng¬ 

hiz Khan to fucceed to the throne. The empire 

therefore was divided among a great number of petty 

princes, who fought againft each other almoft without 

intermiffion, till, in the year 1369, Timur Bek, or Jg 

Tamerlane, one of thefe princes, having conquered a Tamerlane 

number of others, was crowned at Balkh, with theGrownctl 

pompous title of Saheb Karan; that is, “ the em- ^^ror of 
peror of the age, and conqueror of the world.” As 

he had juft before taken that city, and deftroyed one 

of his moft formidable rivals who had fhut himfelf up 
in it, the new emperor began his reign with be¬ 

heading fome of the inhabitants, imprifoning others, 

burning their houfes, and felling the women and ^ 

children for flaves.—In 1370 he crofted the Siliun, Bec0mes a 

made war on the Getes, and attacked Karazm. Next great con- 
ycar he granted a peace to his enemies ; but two years queror. 

after, he again invaded the country of the Gates, and 

by the year 1379 had fully conquered that country as 

well as Korazan; and from that time he continued to 

extend his conquefts in much the fame manner as 
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Mogul. Jenghiz Khan had done, though with lefs cruelty. 

~ In 13S7 he had reduced Armenia, Georgia, and all 
Perfia; the conqueft of which lail was completed by 

the reduction of Ifpahan, 70,000 of the inhabitants 

of which were flaughtered on account of a fedition 

raifed by fome ra(h or evil-difpofed perfons. 

Afterthe reduction of Perfia, Timur turned his arms 

northward, and weft ward, fubduing all the countries to 

the Euphrates. He took the city of Bagdad; fubdued 

Syria; and having ravaged great part of Ruflia, re- 

17 turned to Perfia in 1396, where he fplendidly feafted 

Invades and his whole army. In 1398 he invaded Indoftan, croffed 
conquers the Indus on the 17th of September, reduced feveral 
Indoftan. fortreffe8, and made a va(l number of captives.* How¬ 

ever, as he was afraid that, in cafe of any emergency, 

thefe prifoners might take part with the enemy, he 

gave orders to his foldiers to put all their Indian (laves 

to death ; and, in confeqnence of this inhuman order, 

more than 100,000 of thefe poor wretches were flaugh¬ 

tered in lefs than an hour. 
% In the beginning of the year 1399, Timur was met 

by the Indian army; whom, after a defperate battle, 

he defeated with great (laughter, and foon after took 

the city of Dehli, the capital of the country. Here 

he feated himfelf on the throne of the Indian emperors; 

and here the (harifs, kadis, and principal inhabitants 

of the'city, came to make their fubmiffion, and begged 

for mercy. The tame elephants and rhinocerofes like- 

wife were brought to kneel before him as they had 

been accuftomed to do to the Indian emperors, and 
made a great cry as if they implored his clemency. 

Thefe war-elephants, 120 in number, were, at his re¬ 

turn, fent to Samarcand, and to the province where 

his fons refided. After this, at the requeft of the 
lords of the court, Timur made a great feaft ; at 

which he diftributed prefents to the princes and prin- 

18 cipal officers. 

The city of Dehli at this time confiftedof three cities, called Seyri, 

Dehli de- Old Dehli, and Jeban Penah. Seyri was furrounded 

the Inhabit w*tI’ a wa!1 In ™rm of a c!rc,e* °,d Dehli was the 
tantsflaush- ^ame> but much larger, lying fouth-weft of the other, 
tered. Thefe two parts were joined on each fide by a wall 4 

and the third, lying between them, was called Jehan 

Penah, which wa3 larger than Old Dehli. Penah 

had ten gates; Seyri had feven, three of which looked 

towards Jehan Penah ; this laft had thirteen gates, fix to 

the north-weft, and feven to the fouth-eaft. Every 
thing feemed to be in a quiet pofture ; when, on the 

12th of January 1399, the foldiers of Timur being 

affembled at one of the gates of Dehli, infulted the 

inhabitants of the fuburbs. The great emirs were 
ordered to put a ftop to thefe diforders; but their en¬ 

deavours were not effectual. The foltanas having a 

cnriofity to fee the rarities of Dehli, and particularly a 
famous palace adorned with 1000 pillars, built by an 

ancient king of India, went in with all the court ; 

and the gate being on that occafion left open for 

every body, above 15,009 foldiers got in unperceived. 
But there was a far greater number of troops in a 

large place between Dehli, Seyri, and Jehan Penah, 

who committed great diforders in the two laft cities. 

This made the inhabitants in defpair fall on them ; 
* arid many, fetting fire to their houfes, burnt their 

wives and children. The foldiers feeing this Confufion, 

did nothing but pillage the houfes; while the dif- 

order was increafed by the admiffion of more troops Mogul, 

who feized the inhabitants of the neighbouring places, “ 
who had fled thither for (helter. The emirs, to put a 

ftop to this mifchief, caufedthe gates to be (hut : but 

they were quickly opened by the foldiers within, who 

rofe in arms againft their officers ; fo that by the 

morning of the 13th the whole army was entered, and 

this great city was totally deftroyed. Some foldiers 

carried out 150 (laves, men, women, and children; 

nay, fome of their boys had 20 (laves a-piece to their 
(hare. The other fpoils, in jewels, plate, and manu- 

fa&ures, were imtnenfe ; for the Indian women and 

girls were adorned with precious ftones, and had 

bracelets and rings on their hands, feet, and even 

toes, fo that the foldiers were loaded with them. On 

the 1.5th, in Old Dehli, the Indians retired into the 

great mofque to defend themfelves ; but being at¬ 

tacked by the Tartars they were all flaughtered, and 

towers ereCted with their heads. A dreadful carnage 
now enfued throughout the whole city, and feveral 

days were employed before the inhabitants could be 
made to quit it entirely ; and as they went, the emirs 

took a number of them for their fervice. The artifans 

were alfo diftributed 3mong the princes and com¬ 

manders ; all but the mafons, who were referved for 

the emperor, in order to build him a fpacious ftone- 
mofque at Samarcand. 

After this terrible devaftation,Timur marched into the 

different provinces of Indoftan, every where defeating the 

Indians who oppofed him,and flaughtering the Ghebrs, 

or wor(hippers of fire. On the 25th of March he fet 

out on his return, and on the 9th of May arrived at 

Samarcand. In a few mouths after his arrival, he was 
obliged to undertake an expedition into Perfia, where 

affairs were in the ntmoft diforder on account of the 

mifconduCt of his ion, whom he had appointed fove- 
reign of that empire. Here Timur foon fettled mat¬ 

ters; after which he again fet out on an expedition 

weftward, reduced many places in Georgia which had 

not fubmittcd before, and invaded and conquered Sy¬ 

ria. At the fame time he quarrelled with Bajazet the Tirn*^ 

Turkifh fultan, then bnfied iu an euterprife againft qllamls 
Conftantinople, in which he would probably have fuc-wiihBajazst 

ceeded had not Timur intcrpofed. The ca-ufe of this c^e Turkitli 

quarrel at firft was, that Bajazet had demanded tri- 

bute from a prince who was under Timur’s protec¬ 
tion, and is faid to have returned an infulting anfwer 

to the Tartar ambaffadors who were fent to him on 

that account. Timur, however, who was an en- 

thufiaft in the caufe of Mahometanifm, and con- 

fidered Bajazet as engaged in the caufe of heaven ' 

when befieging a Chriftian city, was very unwilling to 

difturb him in fo pious a work ; and therefore under¬ 

took feveral expeditions againft the princes of Syria 

and Georgia, in order to give the Turkiih monarch 

time to cool and return to reafon. Among othev 

places, he again invefted the city of Bagdad, which 

had caft off its allegiance to him ; and having taken it 

by ftornl, made fuch a dreadful maffacre of the inha¬ 

bitants, that 120 tower? were ereCted with the heads 

of the (lain. In the mean time Bajazet continued to 
give frefn provocation, by prote&ing one Kara Yufef 

a robber, who had even infulted the caravan of Mec¬ 

ca ; fo* that Timur at length refolved to make war up¬ 

on him. The fultan, however, forefeeing the danger 
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Mogul, of bringing fuch a formidable enemy againft himfelf, 

thought proper to afk pardon, by a letter, for what 

was paft, and promife obedience to Timur’s will For 

the Future. Thisembaffy was gracioufly received; and 
Timur returned for anfiver, that he would forbear ho- 

ftihties, provided Bajazet would either put Kara Yu- 

fefto death, fend him to the Tartar camp, or expet 

him out of his dominions. Along with the Turkiffi 

ambaffadors he fent one of his own; telling Bajazet that 

he would march into the confines of Anatolia, and 

there wait his final anfwer. 
Though Bajazet had fedmed at firft willing to come 

to an agreement with Timur, and to dread his fupe- 

rior power; yet he now behaved in fuch an unfatif- 
fa&ory manner, that the Tartar monarch detired him 

to prepare fdr war; upon which he raifed the liege of 

Cortftantinople, and having met Timur with an army 

to the Tartars, was utterly defeated 

taken pti- and taken prifoner. According to fome accounts, he 
fonpr. was treated with great humanity and honour; while 

others inform us, that he was fltut up in an iron 

cage, againft which he dafhed out his brains the 

following year. At any rate, it is certain that he 

was not rellored to liberty, but died in confinement. 
This victory was followed by the fubmiffion of many 

places of the Leffer Afia to Timur 5 the Greek empe¬ 

ror owned himfelf his tributary, as didalfo the fultan 
of Egypt. After this Timur once more returned to 

Georgia, which he cruelly ravaged; after which he 

marched to Samarcand, where he arrived in the year 

1405. Here, being now an old man, this mighty 

conqueror began to look forward to that ftate which 

at one time or other is the dread of all living crea¬ 

tures ; and Timnr, in order to quiet the remorfes of 

his own confcienee, came to the following curious re- 

folution, which he communicated to his intimate 

friends; namely, that “ as the vaft conquefts he had 

made were not obtained without fome violence, which 

had. ocealfoned the deftru&ion-of a great number of 

God’s creatures, he was refolved, by way of atone¬ 

ment for his paft crimes, to perform fome good ac¬ 

tion ; namely, to make war on the infidels, and exter- 

Deat^of minate the idolaters of China.” This atonement, how- 
Tamerlane, ever, he did not live to aCcomplifh; for he died the fame 

and difiolu-year of a burning fever, in the 71ft year of his age and 
tinn of his jgth of his reign. 

empire. On the death of Timur, his empire fell immediate:- 

ly into great diforder, and the civil wars continued for 

five or fix years; but at laft peace was reftored, by 

the fettlement of Shah Rukh, Timur’s fon, on the 

throne. He did not, however, enjoy the empire in 

its full extent, or indeed much above one half of it, 

having only Karazm, Khoraflan, Kandahar, Perfia, 

and part of Indoftan. Neither was he able, though 

a brave and warlike prince, to extend his dominions, 

though he tranfmitted them to his fon Uiug Beg. He 

proved a wife and learned monarch; and is famous for 
the aftronomical tables which he caufed to be cornpo- 

fed, and which are well known at this day. He was 

killed in 1448 by his fon Abdollatif, who fix months 

after was put to death-by his own foldiers. After the 

death of Abdollatif, Abdollah, a grandfon of Shah 

Rukh, feized the throne; but, after reigning one year, 

was expelled by Abufaid Mirza, the grandfon ofMiran 

Shah the fon of Timur. His reign was one conti¬ 

nued feene of wars and tumults; till at laft he was de- Mogul, 

fcated and taken prifoner by one Hafian Beg, who ~~ 

put him to death in 1468. From this time we may 

look upon the empire of Timur as entirely diffolved, 

though his defeenderits ft ill reigned in Perlia and In¬ 

doftan. The hiftory of the latter, which is (till known 

by the name of the Mogul's empire, we (hall now 

give from the death of Abufaid Mirza to the prefent 
time. is, 

On the death of the abovementioned monarch, hisH’ft°T of 

fon Babr, or Babor, fucceeded him, but was foon 

driven out by the Ufbeck Tartars; after which he re- 

fided fome time in Gazna, whence he made incurfitons 

into Indoftan, and at length became mafter of the 

whole empire, excepting the kingdoms of Dekan, Gu- 

zerat, and Bengal. He died in 1530, and was fuc¬ 

ceeded by his fon Hemayun; who in the beginning of 

his reign conquered the province ofGuzerat, excepting 
a very few places, and in 1540 made himfelf mafter of 

Bengal alfo ; but foon after he was driven out of his 

dominions by the Afghans, a people inhabiting the 

mountainous country between India and Perfia. Ia 

this diftrefs he fled to the court of Perfia ; and be¬ 

ing affifted by that monarch, recovered his king¬ 

dom; but three months afterwards was killed by an 

accidental fall in the year 1556, the 26th of his 
reign. 

Hemayun was fucceeded by his fon Akbar, at that 

time only 13 years of age. He fubdued Guzerat, Ben¬ 

gal, and Kabul, (a country lying beyond the limits of 

India Proper), and conquered feveral other countries; 

but proved unfuccefsful in his attempts on Dekan. He 

poifotied himfelf by miftake in 1605, having fwallow- 

ed thedofe he had caufed to be prepared for one of his 

principal lords ; snd was fucceeded by his fon Jehan 

Ghir. The reign of this prince was full of troubles, 

owing chiefly to his own mifeonduft. He invaded 

Dekan without fuccefs, and was four years a prifoner 

in the hands of one of his generals named Mohabet 

Khan; from whom, however, he at laft found means to 

efcape, and enjoyed his empire till the year 1627, when 

he died, and was fucceeded by his fon Shah Jehan. 

The new emperor proved a very debauched and a- 

varicious prince ; which gave occafion to one of his 

fons named Aureng-zib, or Aureng-zebe, to dethrone 

him. This prince attained his end by a train of deep 

hypocrify and diffimulation ; covering his ambition 

with a pretence of religion, and under that pretence 
committing the greateft crimes. He defeated two of 

his brothers who oppofed him, by unforefeen acci¬ 

dents, when he himfelf feemed to be on the very brink 

of deftru&ion; and when he attained fufficient power, 

put them to death, and then lamented their misfor¬ 

tune. One of iiis brothers who affifted him, he re¬ 

warded with perpetual imprisonment, and at laft put 

him to death alfo. The hiftory of the empire, after 

he began to reign, is very much unknown, becaufe 
Aurengzebe would not allow it to be written during 

his life. Neither do we meet with any thing of impor¬ 

tance regarding this empire till the invafion ofThatnas 

Kouli Khan, or Nadir Shah, emperor of Perfia, which 

happened in 1739. 33 
Tnis conqueror did not invade India, as Jenghiz Tlie empire 

Khan and Tamerlane had done, with a view' to plan invaded 

der ; though, after be became matter of DehJi, he NadirSha}‘- 
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Mogul, fcems not to have been inferior in rapacity to any of 

‘ his predeceffors. He was invited, however, by fome 
of the great men who were difaffedled to the emperor 

Nafroddin Mohammed Shah, in order to fettle the af¬ 

fairs of the empire. Nadir was eafily induced to ac¬ 

cept the invitation, and fet out from Kandahar with an 

army of 125,000 men, compofed of many different na¬ 

tions, and, being all inured to hardfhips, were, much 
more than fufficient to have conquered the whole force 

of the effeminate Indians. Accordingly he defeated 

the forces fent againft him ; after which he was vifit- 

ed by the Mogul himfelf. Him he feverely reprimand¬ 

ed for his mifconduft. However, he told him, that 

as he was of the race of Timur, who had not offended 
the reigning family of Perfia, he would not take the 

empire from him ; only as he had put him to the 

trouble of coming fo far to fettle his affairs, he infill¬ 
ed that his cxpences fttould be paid. To this fpeech 

the Mogul made no anfwer ; however. Nadir Shah 

took care to enforce the latter part of it. Some days 

after the Mogul’s return, the Perfian monarch went to 

his camp to pay him a vifit, where lie feized 200 can- 

non, with fome treafure and other effe&s, fending 

Inhabitants them off immediately to Kandahar. He then march- 
of Debli ed to Dehli, where a dreadful flaughter was made, ow- 
flaughtered. Jng t0 a mob which arofe about the price of corn. Na¬ 

dir Shah, endeavouring to quell it, narrowly efcaped 

being killed by a mufket-ball ftiot purpofely at him ; 

which enraged him to fuch a degree, that he gave or¬ 

ders for an indifcriminate maffacre. Thefe orders were 

obeyed with the utmofl alacrity by his foldiers; and 

120,000, fome fay 150,000, of the inhabitants peril¬ 

ed at once. After this all the jewels, gold-plate, &c. 

which could be found were feized, and the Shah de¬ 
manded a prefent of money amounting to about 25 

millions fterliug ; which was raifed with fuch rigour, 

that many chofe to put an end to their own lives ra* 

ther than bear the torments which were inflicted on 

thofe who could not pay the fum at which they were 
affeffed. At laft, however, the fum was made up; 

and Nadir Shah took leave of the Mogul, with all the 

marks of friendihip. He put the crown on his head 

with his own hands; and after having given him fome 

good advice concerning the regulation and government 

of the empire, fet out from Dehli on the 6th of May 

1739* 
By this mvafion the empire fuftained a prodigious 

lofs. Since the arrival of Shah Nadir in the country, 

about 200,000 people had been deftroyed, and the 

conquerors had carried off treafure and goods to the 
amount of 125 millions Sterling. Neverthelefs even 

this dreadful calamity did not awaken the fufferers to 

a fenfe of their danger, nor was any ftep taken to put 

the empire in a proper ffate of ,defence; fo that it 
Hill continues a prey to every invader, and equally 

incapable of fubduing its enemies, or of defending it- 

ts fclf- 
Defcnption Hindoftan, or the empire of. the Great Mogul, or 

*s hounded on the north by Great and Little 
Tibet ; on the eaft by Tibet, and the Farther Penin- 

fula of the Indies ; on the fouth by the Hither Penin, 
fula, pan of the Indian Sea, and Bay of Bengal; and 

on the weft by Perlia. It is fituated between the 84th 

and io2d degrees of longitude, and between the 21ft 

and 36th degrees of latitude ; being, in length about 

1204 miles, and in breadth 960, though in fome parts Mogul, 

not near fo much, "— " 

Towards the north, Hindoftan is very cold and bar¬ 

ren ; but towards the fouth, very hot, and fertile in corn, 

rice, fruits, and other vegetables. The northern pro¬ 

vinces are very mountainous and Sandy; while the 

fouthern are for the moil part level, and well watered 
with feveral rivers. 

The moft remarkable mountains are thofe which 
furround it on three fides. Thofe on the weft, fepa- 

rating it from Perfia, called, in general, Soleyman 

Kdy, or the mountains of Soleyman, are of a vaft height 

as well as breadth, and are only paffable in certain 

places, through which roads have been made for the 
fake of commerce. The chief are thofe which lead to 

Kabul, Gazna, and Kandahar. This great chain of 

mountains is inhabited by different nations, the prin¬ 

cipal of which are the Afghans, or Patans, and the 

Baluches, who have extended themfelves on the fide of 

India, as well as Perfia. The mountains on the north 

are called Nagrakut, Hima, or Mus Tag, which has 

an affinity with Imaus, and by other names, which are 

given alfo in common to the mountains on each fide, 

feparating Hindoftan from Tibet. The very profpedt 

of thefe mountains is frightful, being nothing but hi¬ 

deous precipices, perpetually covered with fnow, and 

not to be croffed without thegreateft danger and dif¬ 
ficulty. 

The moft remarkable rivers of Hindoftan are the 

Indus and Ganges. The former is called by the orien¬ 

tals Send, Sind, or Sindi. It rifes in the mountains 
to the north, or north-eaft, of Hindoftan; whence, 

after a long courfe, firft to the fouth and then to 

the foutli-weft, it falls into the Perfian fea, below 

Lower Bander, by feveral mouths. In its courfe it re¬ 

ceives feveral other large rivers, as the Niiah, Jamal, 

Behat, and Lakka. 

The Ganges, called in the Indies Ganga, rifes in 

the kingdom of Tibet: entering Hindoftan, about the 

30th degree of latitude, it runs firft fouth-eaftward by 

the cities of Bekaner, Minapor, Halabas, Benares, 

and Patna, to Rajah Mahl, where it divides into two 

branches. The eaftern having paffed by Dakka, the 

capital of Bengal, enters the gulph of that name about 

Chatigan. The weftern, defeending by Koffum-Bazar 

and Htighley, falls into the gulph below Shanderna- 
gor, towards Pipeli, 

Many of the Jews and ancient Chrift-ians believed 

this river to be the Pifon, one of the four mentioned 

in feripture a9 the boundaries of the terreftrial para- 

radife. The Indians retain the greateft reverence for 
its waters, going in crowds from the remoteft. parts of 

the country to wafh' in them, from a perfuafion that 

they deface from all the fpdts of fin. The reafon .of 

this is, becaufe they imagine this river does not take 

its fource from the bofom of the earth, but defeends 

from heaven into the Paradife of Devendre, and from 

thence into Hindoftan. Nothing is more childilh than 

the fables of the Bramins on this fubjeft, yet the 
people fwallow them all. The Mogul and prince of 

Golconda drink no other water than that of the Gan¬ 

ges : foreigners, on the contrary, pretend that it is 

very unwholefome, and that it cannot be fafely drank 
till it is firft boiled. There are a great number offu- 

perb pagodas on the banks of the Ganges, which are 
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Mogul, immenfely rich. At certain feftivals, there has been 

fometimes a concourfe of 100,000 people who came 

to bathe in it. But what principally diftinguilhes this 

river, befides its greatnefs and rapidity, is the gold it 

brings down in its fands, and throws on its banks,* and 

the precious ftones and pearls it produces, not only in 

itfelf, but in the Gulph of Bengal, into which it dif- 

charges its waters, and which abound therewith. The 

Chun, or Jemma, the Guderafu, the Perfilis, Lakia, 

and feveral other rivers, difcharge themfelves into it 
during its courfe. 

The weather and feafons are, for the general, very 

regular in this fpacious country; the winds blowing 

conftantly, for fix months, from the fouth, and fix 

from the north, with very little variation. The 
months of April, May, and the beginning of June, 

till the rains fall, are fo extremely hot, that the re¬ 

flexion from the ground is apt to blifter one’s face ; 

and, but for the breeze, or fmall gale of wind, which 

blows every day, there would be no living in that 

country for people bred in northern climates ; for, ex¬ 

cepting in the rainy feafon, the coldeft day is hotter 

there at noon than the hotteft day in England. How¬ 

ever, very furprifing changes of heat and cold fome¬ 

times happen within a few hours ; fo that a ftifling 

hot day is fucceeded by a night cold enough to pro¬ 

duce a thin ice on the water, and that night by a noon 

as fcorching as the preceding. Sometimes, in the dry 

feafon, before the rains, the winds blow with fuch ex¬ 

treme violence, that they carry vaft quantities of dull 

and fand into the air, which appear black, like clouds 
charged with rain; but fall down in dry ftiowers, fill¬ 

ing the eyes, ears, and noftrils of thofe among whom 

they defcend, and penetrate every cheft, cabinet, or 

cupboard, in the houfea or tents, by the key-hole or 

crevices. 

From Surat to Agra, and beyond", it feldom or never 

rains, excepting in one feafon of the year; that is, from 

the middle of June to the middle of September. Thefe 

rains generally begin and end with moft furious ftorms 

of thunder and lightning. During thefe three months 

it rains ufually every day, and fometimes for a week 

together without intermiffion : by this means the land 
is enriched, like Egypt by the Nile. Although the 

land looks before like the barren fands of the Arabian 

defarts; yet, in a few days after thofe fhowers begin 

to fall, the furface appears covered with verdure. 

When the rainy feaforr is over, the Iky becomes per- 

fe&ly ferene again, and fcarce one cloud appears all 

the nine months : however, a refrelhing dew falls every 

night, during that dry interval, which cools the air, 

and cherifhes the earth. 

The produce of Hindoftan is very rich in every 

kind, whether it be foffil, vegetable, or animal. Be¬ 

fides other precious ftones found in it, there is a dia¬ 
mond-mine at the town of Sonmelpur, in Bengal. 

Quarries of Theban ftone are fo plentiful in the Mo¬ 

gul’s empire, that there are both mofques and pagods 

built entirely of it. Some travellers tell us, there are 
mines of lead, iron, and copper, and even filver; but 

thofe of the laft, if there be any, need not be opened, 

fince the bullion of all nations-is funk in this empire, 

which will take nothing elfe in exchange for her com¬ 

modities, and prohibits the exporting it again. They 

till the ground with oxen and foot-ploughs, fowing in 

May and the beginning of June, that all may be over Mogul, 

before the rains, and reaping in November and Decern-" 

ber, which with them is the moft temperate months in 

the year. The laud is no where enciofed, excepting 

a little near towns and villages. The grafs is never 

mowed to make hay, but cut off the ground, either 

green or withered, as they have occafion to ufe it. 

Wheat, rice, barley, and other grain, grow here in 

plenty, and are very good. The country abounds no 

lefs in fruits, as pomegranates, citrons, dates, grapes, 

almonds, and cocoa-nuts; plums, thofe efpecially called 

mirabolam ; plantanes, which in (hape refemblea flen- 

der cucumber, and in tafte excel a Norwich pear ; 

mangos, an excellent fruit, refembling an apricot, but 

larger; ananas, orpine-apples; lemons and oranges, 

but not fo good as in other countries; variety of pears' 

and apples in the northern parts; and the tamarind- 

tree, the fruit of which is contained in a pod refem¬ 

bling thofe of beans. There are man^ other kinds of 

fruit trees peculiar to the country. But the valuable 
trees are the cotton and mulberry, on account of this 

wealth they bring the natives from the manufactures 

of callicoes and filks. They phnt abundance of fugar- 

canes here, as well as tobacco; but the latter is not fo 

rich and ftrong as that of America, for want of know¬ 
ing how to cure and order it. 

Hindoftan affords alfo plenty of ginger, together 

with carrots, potatoes, ouions, garlic, and other roots 

known to us, befides fmall roots and herbs for fal- 

lads; but their flowers, though beautiful to look at, 

have no fcent, excepting rofes, and fome few other 
kinds. 

There is a great variety of animals in this country, 

both wild and tame; of the former are elephants, rhi- 

nocerofes, lions, tygers, leopards, wolves, jackals, and 

the like. The jackalls dig up and eat dead .bodies, 

and make a hideous noife in the night. The rhino¬ 

ceros is not common in the Mogul’s empire; but ele¬ 

phants are very numerous, fome 12, 14, or 15 feet 

high. There is plenty of venifon, and game of feveral. 
kinds; as red-deer, fallow-deer, elks, antelopes, kids, 

hares, and fuch like. None of thefe are imparked, 

but all in common, and may be any body’s who will 

be at the pains to take them. Among the wild ani¬ 

mals alfo may be reckoned the mulk-animal, apes, 

andmonkey3. 

Hindoftan affords variety of beafts for carriage, a3 

camels, dromedaries, mules, affes, horfes, oxen, and 

buffaloes. Moft of the horfes are white, and many 

curioufly dappled, pied, and fpotted all over. The 

flefh of the oxen is very fweet and tender. Being very 

tame, many ufe them as they do horfes, to ride on. 

Jnftead of a bit, they put one or two fmall fixings 

through the griftle of the noftrils, and fattening the 

ends to a rope, ufe it inftead of a bridle, which is held 

up by a bunch of grifty flefti which he has on the fore¬ 

part ef his back. They faddle him as they do a horfe; 
and, if fpurred a little, he will go as fait. Thefe are 

generally made ufe of all over the Indies; and with them 

only are drawn waggons, coaches, and chariots. . Some 

of thefe oxen will travel 15 leagues in a day. They 

are of two forts; one fix feet high, which are rare ; 

another called dwarfs, which are only three. In fome 
places, where the roads are ftony, they fhoe their oxen, 

when they are to travel far. The buffalo’s ikin makes 
excellent- 
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excellent buff, and the female yields very good milk; 

“but their flelh is neither fo palatable nor wholefome 

as beef. The ftieep of Hindoftan have large heavy 

tails, and their flefh is very good,but their wool coarfe. 

This country is much infefted with reptiles and in¬ 

fers ; fome of a noxious kind, as feorpions, fnakes, 

and rats; but the lizards, which are of a great colour, 

are not hurtful. Snakes and ferpents, we are told, are 
fometimesemployed to difpatch criminals, efpecialiy fuch 

as have been guilty of fome atrocious crime, that kind 

of death being Attended with the moft grievous tor¬ 

ture. The rhoft troublefome infects in this hot coun¬ 

try are flies, mulketoes, and chinches, or bugs, the 

fir ft by day, and the others in the night, when they 

offend no lefs by their ftench than their bite. 

}f Hindoftan is inhabited by feveral different kinds of 

■ people, as the Hindoos, the Patans or Afghans, the Ba¬ 

luchis, the Parfis, and the Moguls or Tartars, befides 

foreigners, efpecialiy Jews and Chriftiansof various fe£ts. 
The Hindoos are the ancient inhabitants; and though 

fubjeft to the Moguls, are at lead fome hundreds to 

one, compared with all the reft. The Parfis are the 

defcendents of the ancient Perfians, who worfttipped 

the fire. Thefe fled from India to avoid the persecu¬ 

tion of the Mahometans; and are fettled on the weftern 

peninfula, chiefly about Surat. The Patans, or Af¬ 

ghans, for they feem to be the fame people under dif- 

• ferent names, are thofe from whom the Moguls con¬ 
quered Hindoftan. They are ftill very numerons; 

cluefly in the mountains and north-weft parts, towards 

Kabul, Gazna, and Kandahar, from whence in all 

probability they originally came. They are a fiefce 

and warlike people, and have a great averfion to the 

Moguls for having difpoffeffed them of their territo¬ 

ries. The Baluchis, a barbarous people, and much 

given to rapine, poffefs feveral parts of Hindoftan to 

the weft of the Indus, particularly the province of 

Hajakhan. Both they and the Afghans alfo poffefs 

feveral parts of Perfia. The Moguls, or Jagatays, are 

'the prefent lords of Hindoftan, where they reign over 

the reft, for the moft parr, with an abfolute fway. Of 

thefe feveral nations,the Hindoos and Parfis are Pagan; 

but excel all the reft in modeft. deportment and the 

practice of virtue. The Patans, Baluchis, and Mo¬ 

guls, are Mahometans; and the firft and laft pretty 

ftrrft obfervcrs of the laws and the rules of juftice, at 

lead among themfelves. It is rare to fee a crooked or 

deformed perfon, an idiot, or natural fool, in Hindo¬ 

ftan. As to the complexion of the natives, they are 

of a deep tawny or olive colour; their hair jet black, 

but not curled. They like not people who are very 

white or fair, becaufe that is the colour of lepers, who 

are^common in thofe parts. Moft of the Mahome¬ 
tans, except their prjefts and ancient men, keep their 

chins conftantly fliaven, but let the hair on their upper 

lip grow very long. They fliave their heads all over, 

leaving only a lock on the crown, by which they ex- 

peft to be drawn up to heaven by tbtir prophet Ma¬ 

homet. Inftead of hats Or bonnets, they wear a kind 
of turban, confiding of a piece of narrow calico, wound 

feveral times about the head. The inhabitants, in ge¬ 

neral, are very civil and courteous, as well to ftrangers 

as one another. They falute by bowing the head or 

their body, laying the right hand on their bread, and 

tittering compliments as they pafs. The meaner people 
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falute their fnperiors in a very fubmifiive manner, ei¬ 

ther by putting the right hand to the ground, and 
then laying it on th,eir head; or elfe by falling on their 

knees, and then bowing their head to the earth. In 

their more familiar falutations, they take each other 

by the chin, or beard, and cry Baba, “ father,” or 

Bij, “ brother.” The drefs of the inhabitants of 

Hindoftan is all the fame in great and fmall, rich and 

poor, differing only in coll; for they never alter their 

falhions. Their upper-coats, to the waift, fit clofe to 
their bodies, whence they hang loofe a little below 

their knees. Under this out-coat, they ufually wear 

another flight one of the fame cloth, but Ihorter, in 
the nature of a veft. Some of the richer fort, in the 

cooler parts of the day, flip on loofe coats over the 

Other, made of quilted filk, orcallico, or elfe of Englifli 

fcarlet-cloth, for that is the colour they moft affeft. 

Under their coats they wear a fort of trowfers, which 
fall down to their ancles, and ruffle on the fmall of their 

legs: for their feet are always bare in their fhoes, but 
as clean as their hands. They have girdles, made of 

a long piece of cloth, which go twice at leaft about 
them, the ends hanging down. 

The drefs of the Mahometan women differs hut little 
from that of the men ; only they bind their hair with 

long fillets, which hang down behind, and wear on 

their heads mantles or veils of calico ; all round their 

ears they wear fmall pendants, made of thin and nar¬ 

row pieces of gold or filver, brafs or iron, according 

to the quality of the perfon. The lower part of their 

left noftril is alfo pierced for putting in rings of thofe 

metals at pleafure; the ends of their gold rings meet¬ 

ing in a pearl, drilled for that purpofe. Some of the 

better fort wear great hollow rings of gold enamelled, 
filver, or brafs, upon their wrifts and the fmall of their 

legs, two or three on each limb, which makes a tink¬ 
ling noife when they move. 

Although the Mahometans are allowed four wives, 

very few, and thofe only of the richer fort, take more 

than one. They are fo jealous, that they will not fuf* 

fer either father or brother to fpeak to their wives, 

unlefs in their prefence. Adultery and fornication are 

reckoned in the bigheft degree criminal. Great men 

have eunuchs to guard their women. Common profti- 

tutes are tolerated here.; but they mud be licenfed, 

before they are at liberty to open a houfe. 

The women arc exceeding happy in this part of the 

world in having eafy labours; for it is common to fee 

them one day riding big with child, and the next day 

riding again with the infants in their arms. The chil¬ 

dren of the poorer fort go naked feveral years, only 

now and then their mothers cover them with a flight 

calico mantle. 

The Mahometans bury not in their mofques or 
churches, but in fome open place out of town. 

Their mourning over the deceafed is immoderate, 

efpecialiy at their graves; when they often alk the 

party, as if living, Why he would die, fince he had 

fuch loving wives and friends, and other comforts, in 

this life ? The men of the greateft quality often pro¬ 

vide fair fepnlchres for themfelves and friends. There 

are alfo many haudfome monuments ere&ed in memory 
of fuch as theyefteera pirs, or faints; which are much 

reforted to by devout people, having lamps continually 

burning in them, with votaries, who have falaries to 

attend 

Mogul. 
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1 Mohair attend them. The Mahometans bellow not fo much 

1^ H coft on any fort of ftru&ures as on fepulchres. 
1 Mmdavia. The common language of the empire, called the Hin- 

ddfidn, has a great affinity with the Perlian and Arabic, 

but is mare fmooth, and very fignificant and concife. 

Its characters are different from thofe of the above lan¬ 

guages, and written from the left hand to the right, 

like the European. All the learning of the Moguls 

confifts in reading and writing ; however, the people 

themfelves are men of very ftrong reafon, and will fpeak 

off-hand on any fubjeCt exceeding well. Their chief 

ffudy is aftrology, with the belief of which the gene¬ 

rality are ftrangly infatuated; the Great Mogul him- 

felf undertaking nothing of any moment without eon- 

fulting his aftrologers. For an account of the differ¬ 

ent religions in this empire, fee the articles Mahome¬ 

tanism and Gentoo; and Hindoo in the APPEN¬ 

DIX. 

MOHAIR, in commerce, the hair of a kind of goat 

frequent about Angria in Turkey ; the inhabitants 

of which city are all employed in the manufacture of 
camblets made of this hair. 

MOHAWIC country, a part of North America, 

inhabited by one of the five nations of the Iroquois, 

fituated between the province of New York and the 

lake Ontario or Frontignac. 

MOHILA, or Moelia, one of the Comorra iflands 

in the Indian fea, between the north eftd of the ifland 

of Madagafcar and the continent of Africa. The in¬ 

land parts are mountainous and woody; but the lands 

adjoining to the fea are watered by feveral fine ftreams 

which defcend from the mountains; and the grafs is 
green all the year, fo that it affords a mod delightful 

habitation. There are plenty of provifions o£ all 

kinds; and the Eaft India (hips of different nations 
fometimes touch here for refrefhment. 

MOHILOF, a large and ftrong city of Poland, in 

the province of Lithuania, and palatinate of Mfciflau. 

It is well built, populous, and has a confiderable trade. 

Near this place the Swedes obtained a great victory 

over the Ruffians in 1707. 

MOIDORE, a Portuguefe gold coin, value il. 7s. 
Sterling. 

MOIETY, the half of any thing. 

MOLA, an ancient town of Italy, in the kingdom 

of Naples, and in the Terra di Lavoro, where they 

pretend to (hew the ruins of Cicero's houfe. It is feat- 

ed on the gulf of Venice, in E. Long. 17.50. N. Lat. 
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MOLARES, or Dentes molares, in anatomy, 

the large teeth, called in Engliih the grinders. See 

Anatomy, n° 26, 1. 

MOLDAVIA, a province of Turkey in Europe, 

bounded on the north-eaft by the river Niefter, which 

divides it from Poland; on the eaft, by Beffarabia; one 

the fouth by the Danube, which parts it from Bulga¬ 

ria; and on the weft, by Walachia and Tranfilvania ; 

it being 240 miles in length, and 150 in breadth. It 

lies in a good air and fruitful foil, producing corn, 

wine, rich paftures, a good breed of hovfes, oxen, 

Iheep, plenty of game, filh, fowl, honey, wax, and all 

European fruits. Its principal rivers are the Danube, 

Neifter, Pnith,- Bardalach, and Ceret. The inhabi¬ 

tants are Chriftians of the Greek church, and Jaffy is 

the. principal town. It has been tributary to the Turks 

ever.fince the year 1574; who appoint a prince who 

is a native of the country, but have no regard to his 

being of the principal families. They pay a large yearly °elaoU1 

tribute ; belides which, they arc obliged to raife a great 

body of horfe at tfieir own expence. 

MOLE, a river in Surry, which has taken its name 

from running under ground. It firft difappears at Box- 

hiil, near Darking, in the county of Surry, and emerges 
again near Leatherhead. 

Mole, in zoology. See Talpa. 

Moles in the fields may be deftroyed by taking a 

head or two of garlic, onion, or leek, and putting it 

into their holes ; on which they will run out as if 

frighted, and you may kill them with a fpcar or dog. 

Or pounded hellebore, white or black, with wheat- 

flour, the white of an egg, milk, and fweet-wine, or 

metheglin, may be made into a pafte, and pellets as 

big as a fmall nut may be put into their holes: the 

moles will eat this with pleafure, and will be killed by 

it. In places where you would not dig nor break 

much, the fuming their holes with brimftone, garlick, 

or other unfavoury things, drives them away ; and if 

you put a dead mole into a common haunt, it will make 

them abfolutely forfake it. 

Or take a mole-fpear or ftaff, and where you fee 

them eaft, go lightly; but not on the fide betwixt 

them and the wind, left they perceive you; and at the- 

firft or fecond putting up of the earth, ftrike them with 

your mole-ftaff downright, and mark which way the 

earth falls moll: if (he calls towards the left-hand,, 

ftrike fomewhat on-the right-hand; and fo on the con¬ 

trary, to the calling up of the plain ground, ftrike 

down, and there let it remain; then take out the tongue 

in the ftaff, and with the fpattle, or flat edge, dig 

round about your grain to the end thereof, to fee if 

you have killed her; and if you have miffed her, leave 

open the hole, and ftep afide a little, and perhaps Ihe 

will come to Hop the hole again, for they love but 

very little air; and then ftrike her again; but if you 

mifs her, pour into the hole two gallons of water, and 

that will make her to come out for fear of drown¬ 

ing: mir.d them going out of a morning to feed, or 

coming home when fed, and you may take a great 

many. 

Mole, in midwifery, a mafs of flefhy matter, of a 

fpherical figure, generated in the uterus, and fometimes- 

miftaken for a child. See Midwifery, chap. ii. 

Mole, or Mark. See N^rus. 

Mole isalfo a maffivc work of large Hones laid in 

the fea by means of coffer-dams; extending before a 

port, either to defend the harbour from the impetuo¬ 

sity of the waves,, or to prevent the paffage of fhips- 

without leave. 

Mole-Cricket. See Gryllotalpa. 

MOLES WORTH ( Robert },Vifcount Molefworth, 

an eminent ftatefman and polite writer, bom at Dub¬ 

lin in 1656, where his father was a merchant. Hf 

was attainted by king James for his a&ivity on the 

prince of Orange’s invafion ; but the latter, when he was 

fettled on the throne, called up Mr Molefworth into 

the privy-council, and fent him envoy-extraordinary 

to the court of Denmark. Here he refided above 

three years, and then returned upon fome difguft, with¬ 

out an audience of leave. Upon his return, he drew 

up his Account of Denmark,, a work well known, in 
wh Ldu 
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Moliere, which he reprefented that government as arbitrary; and his 68 propofitions were examined by the pope 
Molinos. an(j ijence gave great offence to George prince of Den- and inquifitors, who decreed that hisdoftrine was falfe 

mark. The Danifh envoy prefented a memorial to and pernicious, and that his books fliould be burned, 

king William concerning it; and then fnrnifhed rna- He was forced to recant his errors publicly in the Do- 

terials for an anfwer, which was executed by Dr Wil- minicans church, and was condemned to perpetual 

liam King. MrMolefworth was member of the houfes imprifonment. He was 50 years old when-he was ta- 

of commons in both kingdoms: king George I. made ken, and had been fpreading his doftrine 22 years be- 

liim a commifiioner of trade and plantations, and ad- fore. He died in prifon in 1692. 

vanced him to the peerage of Ireland, by the title MOLOCH, a falfe god of the.Ammonites, who de- 

of Baron Phtlipftown, and Vifcount Molefworth of dicated their children to him, by making them “ pafs 
Swords. He died in 1725. Befide his Account of through the fire,” as the fcriptures exprefs it. There 

Denmark, he wrote an addrefs to the houfe of com- are various opinions concerning this method of confe- 
mons, for the encouragement of agriculture; and tranf- cration. Some think, the children leaped over a fire 

lated Franco Gallia, a Latin treatife of the civilian facred to Moloch ; others, that they paffed between 
Hottoman, giving an account of the free ftate of two fires ; and others, that they were really burnt in 

France, and other parts of Europe, before the en- the fire, by way of facrifice to this god. There is foun- 

croachments made on their liberties. dation for each of thefe opinions. For, firft, it was 

MOLIERE (John Baptifl), a famous French co- ufual among the pagans to luftrate or purify with fire ; 

median, whofe true name was Pocquelin, which for and, in the next place, it is exprefsly faid, that the in- 

fome reafon or other he funk for that of Moliere. He habitants of Sepharvaim burnt their children in the fire 

was the fon of a valet de chambre, and was born at to Anamalech and A irammelech ; much fuch deities 

Paris about the year 1620. He went through the as Moloch of the Ammonitess 

t ftudy of the claflics under the Jefuits in the college of Mofes, in feveral places, forbids the Ifraelites to de- 

Clermont, and was defigned for the bar; but at his dicate their children to this god, as the Ammonites did, 

quitting the law-fchools, he made choice of the aftor’s and threatens death and utter extirpation to fuch perfons 
profefiion. From the prodigious fondnefs he had for as were guilty of this abominable idolatry. And there 

the drama, his whole ftudy and application being di- is great probability that the Hebrews were much ad- 

reded to the flage, he continued till his death to ex- di&ed to the worfhip of this deity; fince Amos, and 

Libit plays, which were greatly applauded. It is faid after him St Stephen, reproaches them with having 

the firft motive of his going upon the ftage wastoen- carried along with them into the wildernefs the taber- 

joy the company of an adrefs, for whom he had con- nacle of their god Moloch. 

traded a violent fondnefs. His comedies are highly Solomon built a temple to Moloch upon the mount 

cfteemed. And it is no wonder he fo juftly represent- of Olives; and Manafleh, a long time after, imitated 

ed domeftic feuds, and the torments of jealous huf- his impiety, by making his fon pafs through the fire 

bands, or of thofe who have reafon to be fo, it being in honour of Moloch. It was chiefly in the valley of 
aflerted that no man ever experienced all this more Tophet and Hinnom, to the eaft bf Jerufalem, that the 

than Moliere, who-was very unhappy in his wife. His Ifraelites paid their idolatrous worfhip to this falfe god 
laft comedy was La Malade imagitiaire, which was of the Ammonites. 

brought r>n the ftage in J 673; and Moliere died on There are various fentiments concerning the relation 
the fourth night of its reprefentation 5 fome fay in ac- which Moloch had to the other pagan divinities. Some 

ting the very part of the pretended dead man, which believe he was the fame with Saturn, to whom it is 

gave fome exetcife for the wits of the time ; but ac- well known that human facrifices were offered. Others 

cording to others, he died in his bed that night, from fnppofe him to be Mercury; others, Mars; others, Mi¬ 

llie burfting of a vein in his lungs by coughing. The thras; and others, Venus. Laflly, others take Moloch 

king, as a laft mark of his favour, prevailed with the to be the fun, or the king of heaven. Moloch was 

archbifhop of Paris to fuffer him to be buried in con- likewife called Milkorn; as appears from what is faid 

fecrated ground; though he had irritated the clergy of Solomon, that he went after Aflitaroth the abomi- 

by his Tartuffe. The moft efteemed editions of his nation of the Zidonians, and Milkorn the abomination 
works are that of Amfterdam, 5 vols i2mo, 1699 ; of the Ammonites. 

and that of Paris, 6 vols 4to, 1734. MOLOSSES, in commerce, the thick fluid matter 
MOLINOS (Michael), a Spanifh prieft, who en- remaining after fugar is made, like fyrup. In Hol- 

deavoured to fpread new doftrines in Italy. He was land molofles are much ufed in the manufa&ure of to- 

born in the diocefe of Saragofla in 1627 ; and entered bacco, and by the poor people for fugar. A brandy is 

into prieft’s orders, though he never held any ecclefia- alfo diftilled from them, but it is faid to be unwhole- 

Ilical benefice. He was a man of good fenfe and learn- fome. 

ing, and his life was exemplary ; though, inftead of MOLOSSUS, in Greek and Latin poetry, a foot 

pra<Tiiling aufterities, he gave himfelf up to contempla- compofed of three long fyllables; as delsftent. 

tion and myftical devotion. He wrote a book intitled, MOLTEN-grease, in farriery. See there $ xviii. 

11 Gnida Spiritual, containing his peculiar notions, MOLUCCA islands, lie in the Eaft Indian fea 

which was greedily read both in Italy and Spain. His under the line; of which there are five principal, name- 

followers are called Quietijls ; becaufe his chief prin- ly, Ternate, Tydor, Machian, Motyr, and Bacchian. 

ciple was, that men ought to annihilate themfelves in The largeft of them are hardly 30 miles in circumfe- 

order to be united to God, and afterwards remain in rence. They produce neither corn, rice, nor cattle, 

quiet nefs of mind, without being troubled for what except goats : but they have oranges, lemons, and 

fltall happen to the body. He was taken up in 1687; other fruits; and are moft remarkable for fpices, efpe- 

Moloch 

fl 
Molucca. 
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Molwkz cially doves- They have large {hakes, which are not 

i venomous, and very dangerous land crocodiles. At 
- 0 yneux- prefent they have three kings; and the Dutch, who 

are very ftrong there, keep out all other European na¬ 

tions, being jealous of their fpice-trade. The religion 
is idolatry ; but there are many MahometansT They 

were difcovered by the Portuguefe in 1511, who fet¬ 

tled upon the coaft; but the Dutch drove them away, 
and are now mailers of all thefe iflands. 

MOLWITZ, a town of Silefia, in the province of 
Grotlka, remarkable for a battle gained by the Pruf- 

fians over the Auftrians in 1741. E. Dong. 16. 45. 

N. Lat. 50. 26. 
MOLYBDIA, in natural hiftory, the name of a 

genus of cryftals of a cubic form, or compofed of fix 
iides, at right angles, like a dye. 

MOLYNEUX (William), an excellent mathema¬ 
tician and allronomer, was born at Dublin in 1656, 

and admitted into the univerfity of that city; which 

when he left, he carried with him, a teftimonial drawn 
up in an uncommon form, and in the ftrongeft terms, 

flgnifying the high opinion conceived of his genius, 
the probity of his manners, and the remarkable pro- 

grefs he had made in letters. In 1675, he entered in 
the middle-temple, where he fpent three years in the 

fludy of the laws of his country: but the bent of his 
genius lay ftrongly toward mathematics gnd philofo- 

phical ftudies; and even at the univerfity he conceived 

a diflike to fcholaftic learning, and fell into the me¬ 

thods of Lord Bacon. In 1683, he formed a fociety 

in Dublin, for carrying on the fame defign with the 
royal fociety in Loudon. He foon got a few ingeni¬ 

ous men to meet at dated times under proper regula¬ 

tions. Their number immediately increafed; Sir Wil¬ 

liam JPetty was their firft prefident, and Mr Molyneux 

their firft fecretary. Their fociety continued to meet 

till 1688, when the confufion of the times difperfed 

them. Mr Molyneux’s reputation for learning recom¬ 

mended him, in 1684, to the notice and favour of the 
firft and great duke of Ormond, then lord-lieutenant 

of Ireland; and chiefly by his grace’s influence he wa3 

appointed, that year, with Sir William Robinfon, fur- 

veyor-general of his majefty’s buildings and works, 
and chief engineer. In 1686, he was lent abroad by 

the government to view the moft confiderable fortreffes 
in Flanders. He travelled, in company with Lord 

Mountjoy, through that country, Holland, part of 

Germany, and France. Upon his return from Paris 
to London, in April 1680, he publifhed his Sciotheri- 

cum Telefcopium, containing a defcription of the ftruc- 

tureand ufe of a telefcopial dial invented by him. The 

feverities of Tyrconnel’s government forced him, with 

many others, into England, where he fpent two years 

with his family. In this retirement he wrote his Di¬ 

optrics, dedicated to the royal fociety. A parliament 
being called in Ireland under Lord Sidney in 1692, 

Mr Molyneux fat in it as one of the reprefentatives of 
the univerfity of Dublin. Upon the clofe of the feffion, 

the univerfity honoured him with the degree of dodtor 

of laws; and by the lord-lieutenant he was appointed 
one of the commifiioners for the forfeitures in Ireland, 

with a falary of 500I. per annum. The laft favour he 
entirely declined, as engaging him in an invidious work. 

Not long before he died, lie publifhed “ The Cafe of 

Ireland Hated, in relation to its being bound by Adis 

Von. VII. 1 
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of Parliament made in England.” Among many pe'r- Mombaza 

fons with whom he maintained correfpondence and II 
friendfhip, Mr Locke was in a particular manner dear Momor 

to him, as appears from their letters. In 1698, he 

made a journey to England on purpofe to pay a vifit 
to that great man; and not long after his return to 

Ireland was feized with a fit of the (lone, and died in 
1698.—His fon, Samuel Molyneux Efq; was born in 

1689, and became fecretary to George II. while prince 
of Wales, and one of the lords of the admiralty; in 

which place he died. He was a gentleman of great 

learning, efpecially in mathematical and philofopbical 
fubjedls. 

MOMBAZA, or Monbaza, a town of Africa, ia 

an ifland of the fame name, with a caftle and a fort; 
feated on the eaftern coaft, oppofite to the country of 
Mombaza in Zanguebar, 70 miles fouth of Melinda, 

and fubjedt to Portugal. E. LoDg. 48. o. N. Lat. 

44. ©. 
Mombaza, a country of Africa, in Zanguebar, fub- 

jedl to the Portuguefe, from whence they export flaves, 

gold, ivory, rice, flefh, and other provif/ons, with 

which they fupply the fettlements in Brafil. The king 
of this country being a Chriftian, had a quarrel with 

the Portuguefe governor, took the caftle by affault, 
turned Mahometan, and murdered all the Chriftian* 

in 1631; but in 1729 they became matters of the ter¬ 
ritory again. 

MOMENT, in the dodtrine of time, an inftant, or 

the moft minute and indivifible part of duration. 

MOMENTUM, in mechanics, fignifies the fame 

wdth impetus, or the quantity of motion in a moving 

body; which is always equal to the quantity of matter 
multiplied into the velocity; or, which is fame thing, 

it may be confidered as a redtangle under the quantity 

of matter and velocity. 

MOMORDICA, male balsam apple ; a genus 

of the fyngenefia order, belonging to the moncecia 
clafs of plants. The moft remarkable fpecies are, 

1. The balfamina, or male balfam apple. This is a na¬ 
tive of Afia; and hath a trailing flalk like thofe of the 

cucumber or melon, with fmooth leaves, cut into feve- 

ral fegments, and fpread open like a hand. The fruit 
is oval, ending in acute points, having feveral deep 

angles, with fliarp tubercles placed on their edges. It 

changes to a red or purpliftt colour when ripe, open¬ 

ing with an elafticity, and throwing out its feeds. 
2. The elaterium, wild or fpurting cucumber, hath a 

large fleftiy root, fomewhat like briony, from whence 
come forth every fpring feveral thick, rough, trailing 

ftalk3, dividing into many branches, and extending 

every way two or three feet; thefe are garnilhed with 

thick, rough, almoft heart-lhaped leaves, of a grey 
colour. Handing upon long foot-ftalks. The flower# 

come out from the wings of the (talks: thefe are male 

and female, growing at different places on the fame 
plant like thofe of the common cucumber ; but they 

are much lefs, of a pale yellow colour, with a green hh 
bottom; the male flowers {land upon thick, {hort, 

foot-ftalks, but the female flowers fit upon the young 

fruit; which, after the flower is faded, grows of an 

oval form, an inch and a half long, fwelling like a cu¬ 
cumber, of a grey colour like the leaves, and covered 

over with (hort prickles. This fpecies has one of its 

names from the property of catting out its feeds, to- 
29 D gether 
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Momus gether with the vifcid juice in which the feeds are lod- 

1 ged, with a violent force, if touched while ripe. 
01lacc>, Ufes. The fird fpecies is famous in Syria for cu¬ 

ring wounds : the natives cut open the unripe fruit, 

and infufe it in fweet oil, which they expofe to the fun 
for fome days until it becomes red; and then prefent 
it for ufc. Dropped on cotton, and applied to a frefh 

wound, the Syrians reckon this oil the beft vulnerary 
next to balfam of Mecca, having found by expe¬ 
rience that it often cures large wounds in three days. 

The leaves and Items of this plant arc ufed for arbours 
or bowers. The elaterium of the fhops is the fruit, 
or rather the infpilfated faecula, of the juice of the un¬ 
ripe fruit-of the wild cucumber. It is ufually fent ns 

from Spain and the fouthern parts of France, where 
the plant is common. We receive it in fmall, flat, 
whitilh lumps, or cakes, that are dry, and break eafily 

between the fingers. It is of an acrid, naufeous, bit¬ 
ter tafte, and has a ftrong offeofive fmell when newly 
made; but thefe, as well as its other properties, it lofes 

after being kept for fome time. It is a very violent 
purge and vomit, and is now but feldom ufed. From 
the property which the plant has of throwing out its 

feeds, it has fometimes been called Noli me tangere. 

MOMUS, in fabulous hiftory, the god of raillery, 
or the jeder of the celeflial affembly, and who ridicu¬ 
led both gods and men. Being chofen by Vulcan, 
Neptune, and Minerva, to give his judgment concern¬ 

ing their works, he blamed them all: Neptune for not 

making his bull with horns before his eyes, in order 
that he might give a furer blow; Minerva for building 

an houfe that could not be removed in cafe of bad 
neighbours; and Vulcan, for making a man without 

a window in his bread, that his treacheries might be 
fecn. 

MONA, two iflands of this name in the fea lying 
between Britain and Ireland. The one defcribed by 
Csefar, as fituated in the mid-paffage between both 
iflands, and dretching out in length from fouth to north. 

Called Monazda^ (Ptolemy); Monapia, or Monalia, 

(Pliny). Suppofed to be the Ifle of Man. Another 
Mona, (Tacitus); an ifland more to the fouth, and of 
greater breadth; fituate on the coad of the Ordovices, 
from whom it is feparated by a narrow Arait. The an¬ 

cient feat of the Druids. Now called Anglefey, the 
ifland of the Angles or Englilh. 

Mona, an ifland of the Baltic-Sea, fouth-wed of the 

ifland of Zealand, fubjeft to Deumark. E. Long. 
12. 30. N. Lat. 55. 20. 

MONADELPHIA, (from no*®- « alone,” and 

a “ brotherhood,”) a Angle brotherhood; the 
name of the 16th clafs in Linnaeus’s fexual fyflem, 

confiding of plants with hermaphrodite flowers ; in 
which all the flamina, or male organs of generation, 
are united below into one body or cylinder, through 

which paffes the pointal or female organ. See Bo¬ 
tany, p. 12$). 

MONACO, a fmall, but handfome and drong town 

of Italy, in the territory of Genoa, with a cadle, cita¬ 
del, and a good harbour. It is feated on a craggy 

rock ; and has its own prince, under the proteftion of 
France. E, Long. 7. 33. N. Lat. 43. 48. 

MONAGHAN, a county of Ireland, in the pro¬ 
vince of Ulder, 32 miles long and 22 broad. It is 

bounded an. the north by Tyrone;, on the ead by Ar¬ 

magh ; on the fouth by Cavan and Louth ; and on Monaghan 

the wed by Fermanagh. It is full of woods and bogs, I 
and a third part of it is taken up by Lough Earne. Mona<tei7» 

It contains 24 parilhes, five baronies, one borough, 
near x0,000 houfes, and fends four members to parlia¬ 
ment. Some time ago there were difeovered on the 

borders of this county, four teeth of a prodigious mag¬ 
nitude, which the royal fociety, upon comparing with 
fome teeth which had been found in England, were 

clearly of opinion could be no other that thofe of the 
elephant. 

MONANDRIA, (from alone,” and «*>»/» 

a “ man or hufband;”) the name of the fird clafs in 
Linnaeus’s fexual fydem ; confiding of plants with 

hermaphrodite flowers, which have only one damen or 
male organ. 

MONARCHY, a government in which the fu- 

preme power is veded in a Angle perfon. See Go¬ 
vernment. 

MONARDA, Indian horehound; a genus of the 

monogynia order, belonging to the diandria clafs of 
plants. The mod remarkable fpecies is the zeylanica, 

a native of the Ead Indies. It rifes with an herba¬ 

ceous, four-cornered, hoary dalk; and bears leaves that 
are entire, nearly heart-fliaped, woolly, deeply notch¬ 

ed on the edges, and having foot-flalks. The flowers, 
which are purplilh and fragrant, furround the dalk in 

whorls, each whorl containing about 14 flowers; and 

are fucceeded by four fmall kidney-lhaped fhining 
feeds, lodged in the bottom of the permanent flower- 

cup. The Indians fuperditioufly believe that a fumiga¬ 
tion of this plant is effeftual for driving away the de¬ 

vil, and from this imaginary property its name in the 
Ceylonefe language is derived. Grimmius relates, in 

his Laloratorimn Ceylonicum, that for tafle and fmell 

this fpecies of horehound dands remarkably didinguidi¬ 
ed. A water and fubtile oil are obtained from it, both 

of which are greatly commended in obftru&ions of the 
matrix. A fyrup is likewife prepared from this plant, 

which is ufeful in the above-mentioned diforders as 
well as in difeafes of the domach. 

MONARDES (Nicholas), an excellent Spanilh 
phyfician of Seville, who lived in the 16th century; 

and defervedly acquired great reputation by his prac¬ 
tical Ikill and the books which he wrote. His Spa- 

nifh works have been tranflated into Latin by Clu- 
fius; into Italian by Annibal Brigantus; and thofe 

upon American drugs have appeared in Englilh. He 
died about the year 1578, 

MONASTERY, a convent, or houfe built for the 
reception and entertainment of monks, mendicant 
friars, or nuns, whether it be an abbey, priory, &c. 

Monaderies are governed by different rules, accord- 

ingtothe different regulations preferibed by theirfound- 
ers. The fird regular and perfeft monaderies were 

founded by St Pachomius in Egypt: but St Bafil is 
generally confidered as the great father and patriarch 

of the eadern monks; fince, in the fourth century, he 
preferibed rules for the government of the monaderies,. 

to which the Anachorets and Coenobites, and the 
other ancient fathers of the defarts, fubmitted. In like 

manner St Benedidd was flyled the patriarch- of the 

rwejlern monks. He appeared in Italy towards the lat¬ 
ter end of the fifth century, and publilhed his rule, 

which was univerfally received throughout the weft.. 
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St Auguftine being fent into England by St Gregory 

the pope, in the year 596, to convert the Englilh, he 

' at the fame time introduced the monadic ftate into 
that kingdom ; which made fueh progrefs there, that, 

within the fpace of 200 years, there were 30 kings and 

queens who preferred the religious habit to their 

erowns, and founded (lately monafteries, where they 
ended their days in retirement. 

MONASTIC, fomething belonging to monks. See 

Monk. 
MONCAON, or Monzon, a town of Portugal, 

in the province of Entre-Douro-de-Minho, with a 

ftrong caftle. The Spaniards have feveral times at¬ 

tempted to take it) but in vain. W. Long. 8. 2. N. 

Lat. 41. 52. 
MONCON, or Monzon, a ftrong town of Spain, 

in the kingdom of Arragon. It was taken by the 

French in 1642, but the Spaniards retook it the fol¬ 

lowing year. It is feated at the confluence of the ri¬ 
vers Sofa and Cinca. E.Long.0.19. N. Lat. 41.43. 

MONDOVI, a confiderable town of Italy, in 

Piedmont; with a citadel, univerfity, and bifhop’s 

fee. It is the largeft and mod populous town of 

Piedmont, and is feated in E. Long. 8. 15. N. Lat. 

44. 23. 

MONDAY, the fecond day of the week, To called 
as being anciently facred to the moon; q. d. moon-day. 

MONEMUGI, an empire in the fouth of Africa, 

has Zanguebar on the eatt, Monotapa on the fouth, 
Motamba and Makoko on the weft, and Abyffinia 

on the north and partly to the eaft, tho’ its boun¬ 

daries that way cannot be afcertained. It is divided 
into the kingdoms of Mujaco, Makoko or Anfiko, 

Gingiro, Cambate, Alaba, and Monemugi Proper. 

This laft lies in the middle of the torrid zone, and a- 

bout the equino&ial line fouth of Makoko, weft of 
Zanguebar, north of Monomotopa, and eaft of Con¬ 

go and of the northern parts of Monomotopa.- To 

afcertain its extent, is too difficult a talk, being a 
country fo little frequented. The country known, a- 
bounds with gold, filver, copper mines, and elephants. 

The natives clothe themfelves in filks and cottons, 

which they buy of lirangers, and wear collars of tranf- 
parent amber-beads, brought them from Cambaya: 

which beads ferve alfo inftead of money; gold and 

filver being too common, and of little value among 

them. 
Their monarch always endeavours to be at peace 

with the princes round about him, and to keep an open 
trade with Quitoa, Melinda, and Mombaza, on the 

eaft, and with Congo on the weft; from all which 

places the black merchants refort thither for gold. 
The Portuguefe merchants report, that on the eaft 

fide of Monemugi there is a great lake full of fmall 
i (lands, abounding with all forts of fowl and cattle, and 
inhabited by negroes. They relate alfo, that on the 
main land eaftward they heard fometimes the ringing 

of bells, and that one could obferve buildings very 

much like churches; and that from thefe parts came 
men of a brown and tawny complexion, who traded 

with thofe iflanders, and with the people of Monemugi. 
This country of Monemugi affords alfo abundance 

of palm-wine and oil, and fuch great plenty of honey, 

that above half of it is loft, the blacks not being able to 

amfume it. The air is generally very uxiwholefcme^ and 

exceffively hot, which-is the reafon yvhy no Chriftians 

undertake to travel in this empire. De Lifle gives the ’ 
divifion of this country as follows : The Maracates, 

the Meffeguaries, the kingdom of the Buengas, the 
kingdom of Mafti, and that of Maravi. But we are 

not acquainted with any particulars relating to theft: 
nations or kingdoms. 

MONEY, a piece of matter, commonly metal, to 

which public authority has affixed a certain value and 
weight to ferve as a medium in commerce. See 
Coin, Commerce, and Medals. 

Money is ufually divided into real or effective, and 
imaginary or money of account. 

I. Real money includes all coins, or fpecies of gold, 
filver, Copper, and the like ; which have courfe in 

commerce, and do really exift. Such are guineas, 
piftoles, pieces of eight, ducats, &c. 

Real money, civilians obferve, has three effential 
qualities, viz. matter, form, and weight or value. 

For the matter, copper is that thought to have been 
firft coined; afterwards filver; and laftly gold,as be¬ 

ing the mod beautiful, fcarce, cleanly, divifible, and 
pure of all metals. 

The degrees of goodnefs are exprefled in gold by 
carats; and in filver by penny-weights, &c. For 

there are feveral reafons for not coining them pure and 

without alloy, viz. the great lofs and expence in re¬ 
fining them, the neceffity of hardening them to make 

them more durable, and the fcarcity of gold and filver 
in moft countries. See Alloy. 

Among the ancient Britons, iron rings, or, as fome 
fay, iron plates, were ufed for money; among the 

Lacedaemonians, iron bars quenched with vinegar, 
that they might not ferve for any other ufe. Seneca 

obferves, that there was anciently (lamped money of 

leather, corium forma publica impreffum. And the 

fame thing was put in pradtice by Frederic II. at the 
fiege of Milan ; to fay nothing of an old tradition a- 

mong ourfelves, that in the confufed times of the ba¬ 
rons wars the like was done in England: but the 

Hollanders, we know, coined great quantities of pafte- 
boardin the year 1574. 

As to the form of money, it has been more va¬ 

rious than the matter. Under this are comprehend¬ 
ed the weight, figure, impreffion, and value. 

For the impreffion, the Jews, tho* they detefted ima¬ 

ges, yet (lamped on the one fide of their (hekel the gol¬ 
den pot which had the manna, and on the other Aaron’s 

rod. The Dardans (lamped two cocks fighting. The 
Athenians (lamped their coins with an owl, or an ox; 

whence the proverb on bribed lawyers, Bos in lingua. 
They of iEgina, with a tortoife ; whence that other 

faying, Virtutem & fapientiam vincunt tef udines. A- 

mong the Romans, the monetarii fometimes impreffed 
the images of men that had been eminent in their fa¬ 

milies on the coins : but no living man’s head was ever 
(lamped on a Roman coin till after the fall of the com¬ 

monwealth. From that time they bore the emperor’s 
head on one fide. From this time the pradtice of (tamp¬ 
ing the prince’s image on coins, has obtained among 

all civilized nations ; the Turks and other Mahome¬ 

tans alone excepted, who, in deteftation of images, 
inferibe only the prince’s name, with the year of the 
tranfmigration of their prophet. 

As to the figure, it is either round, as in Britain ; 

29 P 2 11ml- 
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Money, multangular or irregular, as in Spain ; fquare, as in 

fome parts of the Indies ; or nearly globular, as in moll 

of the reft. 
After the arrival of the Romans in this iftand, the 

Britons imitated them, coining both gold and filver 
with the images of their kings damped on them. 
When the Romans had fubdued the kings of the Bri¬ 

tons, they alfo fupprefied their coins, and brought in 
their own ; which were current here from the time of 

Claudius to that of Valentinian the younger, about 

the fpace of 500 years. 
Mr Camden obferves, tjtat the moft ancient Englilh 

coin he had known was that of Ethelbert king of Kent, 

the firft Chriftian king in the ifland; in whofe time all 
money-accounts begin to pafs by the names cif pounds, 

Jhillings, pence, and mancufes. Pence feems borrow¬ 
ed from the Latin pecunia, or rather from pendo, on 
account of its juft weight, which was about three 

pence of our money. Thefe were coarfely damped 
with the king's image on the one fide, and either the 

mint-mafter’s, or the city’s where it was coined, on the 
other. Five of thefe pence made their fcilling, pro¬ 

bably fo called from fcilingus, which the Romans ufed 

for the fourth part of an ounce. Forty of thefe fcil- 
lings made their pound; and 400 of thefe pounds were 

a legacy, or a portion for a king’s daughter, as ap¬ 
pears by the laft will of king Alfred. By thefe names 

they tranflated all fums of money in their old Englifii 

teilament; talents by pundes; Judas’s thirty pieces of 
filver by thirtig fcillinga ; tribute*money, by penining; 

the mite by feorthling. 

But it muft be obferved, they had no other real 
money, but pence' only ; the reft being imaginary 
moneys, i. e. names of numbers or weights. Thirty 

of thefe pence made a mancus, which fome take to be 
the fame with a mark ; manca, as appears by an old 

MS. was quinta pars unciae. Thefe mancas or man¬ 
cufes were reckoned both in gold and filver. For in 

the year 680, we read that Ina king of the Weft Sax¬ 
ons obliged the Kentiftimen to buy their peace at the 

rice of 30,000 manca’s of gold. In the note9 on 
ing Canute’s laws, we find this diftin&ion, that 

mancufa was as much as a mark of filver; and manca 

a fquare piece of gold, valued at 30 pence. 
The Danes introduced a way of reckoning money 

by ores, per oras, mentioned in Domefday-book; but 
whether they were a feveral coin, or a certain fum, 
does not plainly appear. This, however, may be ga¬ 

thered from the Abbey-book of Burton, that 20 ores 
were equivalent to two marks. They had alfo a gold 

coin called lyzantine, or bezant, as being coined at 
Conftantinople, then called Byzantium. The value of 
which coin is not only now loft, but was fo entirely for¬ 

got even in the time of king Edward III. that where¬ 
as the bifhop of Norwich was fined a bizantine of gold 

to be paid the abbot of St Edmund’s Bury for in¬ 
fringing his liberties (as it had been ena&ed by par¬ 

liament in the time of the conqueror), no man then li¬ 
ving could tell how much it was ; fo it was referred to 
the king to rate how much he fhould pay. Which is 

the more unaccountable, becaufe but 100 years before, 
200,000 bezants were exadled by the foldan for the 

ranfom of St Lewis of France ; which were then va¬ 

lued at ioo,oeo livres. 

Though the coining of money be a fpecial prero- Money, 

gative of the king, yet the ancient Saxon princes com- - ' 

municated it to their fubjetts; infomuch that in every 
good town there was at lead one mint; but at Lon¬ 

don eight, at Canterbury four for the king, two for 

the archbilhop, one for the abbot at Winchefter, fix 
at Rochefter, at Haftings two, See. 

The Norman kings continued the fame cuftom of 
coining only pence, with the prince’s image on one fide, 

and on the other the name of the city where it was 

coined, with a crofs fo deeply imprefled, that it might 

be eafily parted and broke into two halves, which, fo 
broken, they called half-pence; or into four parts, 

which they called fourthings, or farthings. 
In the time of king Rich. I. money coined in the eaft 

parts of Germany, came in fpecial requeft in England 
on account of its purity, and was called eafterling mo¬ 

ney, as all the inhabitants of thofe parts were called 

Eafterlings. And fliortly after, fome of thofe people 
{killed in coining were fent for hither, to bring the coin 

to perfedtion ; which fince has been called fterling for 

Eafterling. See Sterling. 

King Edward I. who firft adjufted the meafure of 

an ell by the length of his arm, herein imitating Charles 

the Great, was the firft alfo who eftablifhed a certain 
ftandard for the coin, which is expreffed to this effeft 
by Greg. Rockley, mayor of London, and mint-ma- 

fter.—“ A pound of money containeth twelve onnees: 

in a pound there ought to be eleven ounces, two eaft¬ 

erlings, and one farthing ; the reft alloy. The faid 
pound ought to weigh twenty fhillings and three pence 

in account and weight. The ounce ought to weigh 

twenty pence, and a penny twenty-fourgrairis and a half. 
Note, that eleven ounces two-pence Sterling ought to 
be of pure filver, called leaf-fiver; and the mintermuft 

add of other weight feventeen-pence halfpenny far¬ 
thing, if the filver be fo pure.” 

About the year 1320, the dates of Europe firft be¬ 

gan to coin gold; aDd among the reft, our king Ed¬ 

ward III. The firft pieces he coined were called flo- 
rences, as being coined by Florentines; afterwards he 

coined nobles; then rofe-nobles, current at 6s. and 8d.\ 

half-nobles, called halfpennies, at 3 s. and 4^. of gold; 

and quarters at 20d. called farthings of gold. The 
fucceeding kings coined rofe-nobles, and double rofe- 

nobles, great fovereigns, and half Henry nobles, an¬ 
gels, and {hillings. 

King James I. coined units, double crowns, Bri¬ 
tain crowns: then crowns, half-crowns, &c. 

II. Imaginary Money, or Money of Account, is that 
which has never exifted, or at lealt which does not 

exift in real fpecies, but is a denomination invented or 
retained to facilitate the ftating of accounts, by keep¬ 
ing them dill on a fixed footing, not to be changed, 

like current coins, which the authority of the fovereiga 
raifes or lowers according to the exigencies of the 
date. Of which kind are pounds, livres, marks, mar 

avedits, &c. See the annexed Table, where the fic¬ 
titious money is diftinguifhed by a dagger (f). 

Moneys of Account among the Ancients.—1. The 
Grecians reckoned their fums of money by drachmae, 

minae, and talenta. The drachma was equal to 1. 
Sterling ; 100 drachmae made the mina, equal to 

3/. 41. 7d. Sterling; 60 mina made the talent, equal 

to 
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Money, to 193/. 15/. Sterling: hence IOO talents amounted 

-- to 19,375/. Sterling. 
The mina and talentum, indeed, were different in 

different provinces: their proportions in Attic drachms 

are as follow. The Syrian mina contained 25 Attic 

drachms; the Ptolemaic 33-f; the Antiochic and Eu- 

basan 100; the Babylonic Tift; the greater Attic and 

Tyrian 133^-; the iEginean and Rhodian i66i. The 

Syrian talent contained 15 Attic minae; the Ptolemaic 
20; the Antiochic 60; the Eubsean 60; the Babylo¬ 

nic 70; the greater Attic and Tyrian 80; the iEgi- 

nean and Rhodian too. 
2. Roman moneys of account were thefejler tins and 

feftertium. The feftertiils was equal to id. 3\q. Ster¬ 
ling. One thoufand of thefe made the feflertinm, 

equal to 8/. is. $d. 2q. Sterling. One thoufand of 

thefe feftertia made the decies feftertium (the adverb 

r^«//V/beingalwaysunderflood)equaito8o72/. 18/. 4d. 
Sterling. The decies feftertium they alfo called decies 

centena millia numtnum. Centies feftertium, orcenties 

PIS, were equal to 80,729/. 3/. 4d. Millies PIS to 

807,291/. 13/. 4d. Millies centies HS to 888,020/. 

16s. 8 d. 

Theory of Money. 

l. Of Artificial or Material Money. 

I. As far back as our accounts of the tranfaftions 
of mankind reach, we find they had adopted the pre¬ 

cious metals, that is, filver and gold, as the common 

meafure of value, and as the adequate equivalent for 
every thing alienable. 

The metals are admirably adapted for this purpofe : 

they are perfe&Iy homogeneous: when pure, their 

maffes, or bulks, are exa&ly in proportion to their 
weights: no phyiical difference can be found between 

two pounds of gold, or filver, let them be the produc¬ 

tion of the mines of Europe, Afia, Africa, or Ame¬ 

rica : they are perfcftly malleable, fufible, and fnffer 

the molt exadt divifion which human art is capable to 

give them : they are capable of being mixed with one 

another, as well as with metals of a bafer, that is, of 
a lefs homogeneous nature, fuch as copperby this 

mixture they fpread themfelves uuiformly through 

the whole mafs of the compofed lump, fo that every 

atom of it becomes proportionally poffeffed of a fliare 

of this noble mixture; by which means the fubdiviiion 
of the precious metals is rendered very extenfive. 

Their phyfical qualities are invariable : theylofe no¬ 

thing by keeping; they are folid and durable; and 
tho* their parts are feparated by fri&ion, like every 

other thing, yet ftill they are of the number of thofe 
which fuffer lea ft by it. 

If money, therefore, can be made of any thing, that 

is, if the proportional value of things vendible can be 

meafured by any thing material, it may be meafured 

by the metals. 
II. The two metals being pitched upon as the moil 

proper fubftances for realifing the ideal fcale of money, 

thofe who undertake the operation, of adjufting a ftan- 

dard, muft conftantly keep in their eye the nature anc^ 

qualities of a fcale, as well as.the principles upon which 
it is formed. 

The unit of the fcale muft conftantly be the fame, 

altho’ realifed in the metals, or the whole operation 
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fails in the moft effential part. This realifing the unit Money, 

is like adjufting a pair of compafles to a geometrical 

fcale, where the fmalleft deviation from the exad open¬ 

ing once given muft occafion an incorredl meafure. 
The metals, therefore, are to money what a pair of 
compafles is to a geometrical fcale. 

This operation of adjufting the metals to the money 
of account implies an exadt and determinate propor¬ 

tion of both metals to the money-unit, realifed in all 

the fpecies and denominations of coin, adjufted to that 
ftandard. 

The fmalleft particle of either metal added to, or 

taken away from, any coins, which reprefent certain 

determinate parts of the fcale, overturns the whole 

fyftem of material money. And if, notwithftanding 

fuch variation, thefe coins continue to bear the fame 
denominations as before, this will as effectually de- 

ftroy their ufefulnefs in meafuring the value of things, 

as it would overturn the ufefulnefs of a pair of com- 
paffes, to fuffer the opening to vary, after it is ad¬ 

jufted to the fcale reprefenting feet, toifes, miles, or 

leagues, by which the diftances upon the plan are {0 

be meafured. 
III. Debafing the ftandard is a good term ; be- 

caufe it conveys a clear and diftinCt idea. It is dimi- 
flilhing the weight of the pure metal contained in 

that denomination by which a nation reckons, and 

which we have called the money-unit. Railing the ftan¬ 

dard requires no farther definition, being the direct 
contrary. 

IV. Altering the ftandard (that is, raifing or deba¬ 
fing the value of the money-unit) is like altering the 

national meafure3 or weights. This is bed difeovered 
by comparing the thing altered with things of the 

fame nature which have fuffered no alteration. Thus if 
the foot of meafure was altered at once over all Eng¬ 

land, by adding to it, or taking from it, any propor¬ 

tional part of its ftandard length, the alteration would 

be belt difeovered by comparing the new foot with 

that of Paris, or of any other, country,which had dif¬ 
fered no alteration. Juft fo, if the pound Sterling,, 

which is the Englilb unit* lhall be found any how 

changed, and if the variation it has met with be diffi¬ 

cult to afeertain becanfe of a complication of circum- 
ftances, the belt way to difeover it, will be to com¬ 

pare the former and the prefent value of it with the 

money of other nations which has differed no variation. 

This the courfe of exchange will perform with the 
greateft exa&nefs. 

V. Artifts pretend, that the precious metals, when 

abfolutely pure from any. mixture, are not of fufficient 

bardnefs to conftitute a folid and lading coin. They 

are found alfo in the mines mixed with other metals of 
a bafer nature, and the bringing them to a ftate of 

perfeft purity occafions an unueceffary expence. To 

avoid, therefore, the inconvenience of employing them 

in all their purity, people have adopted the expedient 
of mixing them with a determinate proportion of other 

metals, which hurts neither their fufibility, malleabi¬ 

lity, beauty, orluftre. This metal is called alloy;: 

and, being confidered only as a fupport to the princi¬ 
pal metal, is accounted of no value in itfelf. So that 

eleven ounces of gold, when mixed with one ounce of 

filver, acquires, by that addition, no augmentation of: 

value whatever. 
This 



MON [51 
Money. This being the cafe, we fhall, as much as pof- 

" fible, overlook the exiilence of alloy, in fpeaking of 

money, in order to render language lefs fubject to am¬ 

biguity. 

2. Incapacities of the Metals to perform the Office of an 
invariable Me afire of Value. 

I. Were there but one fpecies of fuch a fubftance 
3s we have reprefented gold and filver to be; were 

there but one metal poflefling the qualities of purity, 

divifibility, and durability ; the iuconveniencies in the 
life of it for money would be fewer by far than they 

are found to be as matters (land. 
Such a metal might then, by an unlimited divifion 

into parts exaftly equal, be made to ferve as a tole¬ 
rably Heady and univerfal meafure. But the rivaKhip 

between the metals, and the perfeft equality which is 

found between all their phylical qualities, fo far as 

regards purity and divifibility, render them fo equally 

well adapted to ferve as the common meafure of value, 

that they are universally admitted to pafs current as 

money. 
What is the con Sequence of this? that the one mea- 

fures the value of the other, as well as that of every 

other thing. Now the moment any meafure begins to 
be meafured by another, wh«fe proportion to it is not 

phyfically, perpetually, and invariably the fame, all 

the ufefulnefs of fuch a meafure is loft. An example 
will make this plain. 

A foot of meafure is a determinate length. An 

Englifh foot maybe compared with the Paris foot, or 
with that of the Rhine ; that is to fay, it may be mea¬ 

fured by them : and the proportion between their 
lengths may be expreffed in numbers; which propor¬ 

tion will be the fame perpetually. The meafuring the 
one by the other will occafion no uncertainty; and we 

may fpeak of length by Paris feet, and be perfedlly 
well uuderflood by others who are ufed to meafure by 

the Englifh foot, or by the foot of the Rhine. 

But fuppofe that a youth of 12 years old takes it 

into his head to meafure from time to time, as he ad¬ 
vances in age, by the length of his own foot, and that 

be divides this growing foot into inches and decimals: 

what can be learned from his account of meafures? As 
lie incrcafea in years, his foot, inches, and fubdivi- 

lions, will be gradually lengthening ; and were every 

man to follow his example, and meafure by his own 

foot, then the foot of a meafure now eftablifhed would 
totally ceafe to be of any utility. 

This is juft the cafe with the two metals. There is 

no determinate invariable proportion between their va¬ 

lue ; and the confequence of this is, that when they 
are both taken for meafuring the value of other things, 

the things to be meafured, like lengths to be meafured 

by the young man’s foot, without changing their re¬ 

lative proportion between themfelves, change, how¬ 

ever, with refpeft to the denominations of both their 
meafures. An example will make this plain. 

Let us fuppofe an ox to be worth 3000 pounds 

weight of wheat, and the one and the other to be 

worth an ounce of gold, and an ounce of gold to be 
worth exadlly 15 ounces of filver: if the cafe fiiould 

happen, that the proportional value between gold and 

filver (hould come to be as 14 is to r,w'ould not the ox, 

and confiquently the wheat, be eftimated at lefs in fil- 
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ver, and more in gold, than formerly ? Farther, would Money, 

it be in the power of any ftate to prevent this varia- ’ 
tion in the meafure of the value of oxen and wheat, 

without putting into the unit of their money lefs filver 
and more gold than formerly? 

If therefore any particular ftate fiiould fix the ftan* 

dard of the unit of their money to one fpecies of the 
metals, while in fa£l both the one and the other are 

actually employed in meafuring value ; does not fuch 
a ftate refemble the young man who meafures all by 

his growing foot ? For if filver, for example, be re¬ 

tained a6 the ftandard, while it is gaining upon gold 
one fifteenth additional value; and if gold continue 

all the while to determine the value of things as well 

as filver ; it is plain, that, to all intents and purpofes, 
this filver-meafure is lengthening daily like the young 

man’s foot, fince the fame weight of it muft become 
every day equivalent to more and more of the fame 

commodity; notwithftanding that we fuppofe the 

fame proportion to fubiift, without the leaft variation, 

between that commodity and every other fpecies of 
things alienable. 

Buying and felling are purely conventional, and no 
man is obliged to to give his merchandife at what may 

be fuppofed to be the proportion of its worth. The 
ufe, therefore, of an univt rial meafure, is to mark, not 

only the relative value of the things to which it is ap¬ 
plied as a meafure, but to difeover in an inftant the 

proportion between the value of thofe, and of every o- 

ther commodity valued by a determinate meafure in all 
the countries of the world. 

Were pounds Sterling, livres, florins, piaftres, &c. 

which are all money of account, invariable in their 
values, what a facility would it produce in all con- 

verfions, what an affifiance to trade ! But as they 
are all limited or fixed to coins, and confequent- 

ly vary from time to time, this example Ihews the u- 

tility of the invariable meafure which we have de¬ 
scribed. 

There is another circumftance which incapacitates 
the metals from performing the office of money3 the 
fubftance of which the com is made, is a commodity 

which rifes and finks in its value with refpeft to other 

commodities, according to the wants, competition, 
and caprices of mankind. The advantage, therefore, 

found in putting an intrinfic value into that fubftance 
which performs the fundlion of money of account, is 

compenfated by the inftabiliiy of that intrinfic value ; 
and the advantage obtained by the liability of paper, 

or fymbolical money, is compenfated by the defeft it 
commonly has of not being at all times fufceptible of 

realization into folid property or intrinfic value. 
In order, therefore, to render material money more 

perfefl, this quality of metal, that is, of a commo¬ 
dity, (hould be taken from it; and in order to render 

paper-money more perfedl, it ought to be made to 

circulate upon metallic or land-fecurity. 
II. There are feveral fmaller inconveniencies accom¬ 

panying the ufe of the metals, which we (hall here 

(hortly enumerate. 
1 mo. No money made of gold or filver can circulate 

long, without lofing of its weight, altho’ it all along 
prelervesthe fame denomination. This reprefents the 

contra&ing a pair of compares which had.been right¬ 

ly adjufted to the feale. 
2do, Ano- 
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: Money. 2do, Another inconvenience proceeds from the fa- 

———— brication of money. Suppofing the faith of princes 

who coin money to be inviolable, and the probity as 
well as capacity of thofe to whom they commit the in- 

fpeftiou of the finenefs of the metals to be fufficient, it 

is hardly pofiible for workmen to render every piece 
exadtly of a proper weight, or to preferve the due 

proportion between pieces of different denomina¬ 

tions ; that is to fay, to make every ten fixpences ex¬ 

actly of the fame weight with every crown-piece and 
every five killings ftruck in a coinage. In propor¬ 

tion to fuch Inaccuracies, the parts of the fcale become 

unequal. 
3tio, Another inconvenience, and far from being 

inconfiderable, flows from the expence requifite for 
the coining of money. This expence adds to its va¬ 

lue as a manufa&ure, withing adding any thing to its 

weight. 
4/0, The laft inconvenience is, that by fixing the 

money of account entirely to the coin, without having 
any independent common meafure, (to mark and con¬ 

trol thefe deviations from mathematical exa&nefs, 

which are either infeparable from the metals them- 

felves, or from the fabrication of them), the whole 
meafure of value, and all the relative interefts of deb¬ 

tors and creditors, become at the difpofal not only of 

workmen in the mint, of Jews who deal in money, of 

clippers and wafhers of coin; but they are alfo entire¬ 

ly at the mercy of princes, who have the right of 
coinage, and who have frequently alfo the right of 

railing or debafing the ftandard of the coin, according 

as they find it mod for their prefent and temporary in- 

tereft. 

3. Methods which may he propofed for lefening the fe¬ 

ver al Inconveniences to which Material Money is 

liable. 

The inconveniences from the variation in the rela¬ 

tive value of the metals to one another, may in fome 

meafure be obviated by the following expedients. 
I mo. By confidering one only as the ftandard, and 

leaving the other to feek its own value like any other 

commodity. 
2do. By confidering one only as the ftandard, and 

fixing the value of the other from time to time by au¬ 

thority, according as the market-price of the metals 

fhall vary. 
pio, By fixing the ftandard of the unit according 

to the mean proportion of the metals, attaching it to 
neither; regulating the coin accordingly; and upon 

every confiderable variation in the proportion between 

them, either to make a new coinage, or to raife the 

denomination of one of the fpecies, and lower it in the 

other, in order to preferve the unit exa&ly in the mean 
proportion between the gold and filver. 

4to. To have two units and two flandard3, one of 

gold and one of filver, and to allow every body to 

ftipulate in either. 
po. Or laft of all, to oblige all debtors to pay one 

half in gold, and one half in the filver ftandard. 

4. Variations to which the Value of the Money-unit is 
expofed from every Diforder in the Coin. 

Let us fuppofe, at prefent, the only diforder to con- 

fift in a want of the due .proportion between the gold 
2 

and filver in the coin. Money, 

This proportion can only be eftabliihed by the mar- —-— 

ket-price of the metals ; becaufe an augmentation and 
rife in the demand for gold or filver has the effedl of 

augmenting the value of the metal demanded. Let us 

fuppofe, that to-day one pound of gold may buy fif¬ 

teen pounds of filver: If to-morrow there be a high 

demand for filver, a competition among merchants to 

have filver for gold will enfue ; they will contend who 
(hall get the filver at the rate of 15 pounds for one of 

gold : this will raife the price of it; and in propor¬ 

tion to their views of profit, fome will accept of lefs 

than the 15 pounds. This is plainly a rife in the 

filver, more properly than a fall in the gold ; becaufe 

it is the competition for the filver which has occafion- 

ed the variation in the former proportion between the 

metals. 

Let us now fuppofe, that a ftate, having with great 

exa&nefs examined the proportion of the metals in the 

market, and having determined the precife quantity of 

each for realifing or reprefenting the money-unit, 

(hall execute a moil exa& coinage of gold and filver 

coin. As long as that proportion continues unvaried 

in the market, no inconvenience can refult from that 

quarter in making ufe of metals for money of ac¬ 

count. 

But let us fuppofe the proportion to change ; that 

the filver, for example, ihall rife in its value with re¬ 

gard to gold: will it not follow, from that moment,, 

that the unit realized in the filver, will become of move 

value than the unite realized in the gold coin? 

But as the law has ordered them to pafs as equiva¬ 

lents for one another, and as debtors have always the 
option of paying in what legal coin they think fit, 

will they not all choofe to pay in gold, and will not 

then the filver coin be melted down or exported, 

in order to be fold as bullion, above the value it 

bears when it circulates in coin ? Will not this pay¬ 

ing in gold alfo really diminilh the value ofthe money- 
unit, fince upon this variation every thing mull fell 

for more gold than before, as we have already ob- 

ferved ? 
Confequently, merchandife, which have not varied 

in their relative value to any other thing but to gold 

and filver, mnft be meafured by the mean propor¬ 

tion of the metals ; and the application of any other 

meafure to them is altering the ftandard. If they are 

meafured by the gold, the ftandard is debafed ; if by 

filver, it is raifed. 
If, to prevent the inconvenience of melting down 

the filver, the ftate fhall give up affixing the value of' 

their unit to both fpecies at once, and Ihall fix it to 

one, leaving the other to- feek its price as any other- 

commodity-; in that cafe, no doubt, the melting down 

of the coin will be prevented ; but will ever this re- 

ftore the value of the money-unit to its former ftan¬ 

dard? Would it, for example, in the foregoing fup- 

pofition, raife. the debafed value of the money-unit in 

the gold coin,, if that fpecies were declared to be the 

ftandard ? It would indeed render filver coin purely a 
merchandife, and, by allowing it to feek its value, 

would certainly prevent it from being melted down as 

before; becaufe the pieces would rife conventionally in 

their denomination ; or an agio, as it is called, would 

be taken in payments made in filver; but the gold 
would. 
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would not, on that account, rife in its value, or be¬ 

gin to pnrchafe any more merchandife than before. 

Were therefore the ftandard fixed to the gold, would 

not this be an arbitrary and a violent revolution in the 

value of the money-unit, and a debafement of the ftan- 
dard ? 

If, on the other hand, the ftate fhould fix the ftan- 

dard to the filver, which we fuppofe to have rifen in 

its value, would that ever fink the advanced value 
which the filver coin had gained above the worth of 

the former ftandard unit? and would not this be a 

violent and an arbitrary revolution in the value of the 

money-unit, and a raifing of the ftandard? 

The only expedient, therefore, is, in fuch a cafe, 

to fix the numerary unit to neither of the metals, but 
to contrive a way to make it fluftuate in a mean pro¬ 

portion between them; which is in effeft the intro- 

du&ion of a pure ideal money of account. 

The regulation of fixing the unit by the mean pro¬ 
portion, ought to take place at the inftant the ftan¬ 

dard unit is affixed with eXaftnefs both to the gold and 

filver. If it be introduced long after the market-pro¬ 

portion between the metals has deviated from the pro¬ 

portion eftablifhed in the coin 5 and if the new regula¬ 

tion is made to have a retrofpeft, with regard to the 

acquitting of permanent contra&s entered into while 

the value of the money-unit had attached Itfelf to the 
loweft currency in confequence of the principle above 

laid down ; then the reftoring the money-unit to that 

ftandard where it ought to have remained (to wit, to 

the mean proportion) is an injury to all debtors who 

have contra&ed fince the time that the proportion of 
the metals began to vary. 

This is clear from the former reafoning. The mo¬ 

ment the market-price of the metals differs from that 
in the coin, every one who has payments to make, 

pays in that fpecies which is the higheft rated in the 
coin ; confequently, he who lends, lends in that 

fpecies. If after the contraft, therefore, the unit is 

carried up to the mean proportion, this muft be a lofs 
to him who had borrowed. 

From this we may perceive, why there is lefs incon¬ 
venience from the varying of the proportion of the 

metals, where the ftandard is fixed to one of them, 
than when it is fixed to both. In the firft cafe, it is 

at lead uncertain whether the ftandard or the merchan¬ 
dife fpecies is to rife ; confequently it is uncertain 

whether the debtors or the creditors are to gain by a 

variation. If the ftandard fpecies fhould rife, the 
creditors will gain; if the merchandife fpecies rifes, 

the debtors will gain j but when the unit is attached 

to both fpecies, then the creditors never can gain, let 

the metals vary as they will: if filver rifes, then 

debtors will pay in gold j if gold rifes, the debtors 

will pay in filver. But whether the unit be attached 

to one or to both fpecies, the infallible confequence 

of a variation is, that one half of the difference is either 
gained or loft by debtors and creditors. The invari¬ 

able unit is conftantly the mean proportional between 

the two meafures. 

5. Hovj the Variations of the intrinjic Value of the 

Unit of Money muft affefl all the dotnejlic Interejl of a 
Nation. 

If the changing the content of the bulhel by which 

grain is meafured, would affeft the intereft of thofe Money* 

who are obliged to pay, or who are entitled to receive, ~~— '—■ 
a certain number of bufhels of grain for the rent of 

lands ; in the fame manner muft every variation in the 
value of the unit of account affed all perfons who, in 

permanent contra&s, are obliged to make payments, 
or who are entitled to receive fums of money fti- 

pulated in multiples or in fractions of that money- 
unit. 

Every variation, therefore, upon the intrinfic value 

of the money-unit, has the effeft of benefiting the 

clafs of creditors at the expence of debtors, or vice 
verfa. 

This confequence is deduced from an obvious prin¬ 

ciple. Money is more or lefs valuable in proportion 
as it can purchafe more or lefs of every kind of 

merchandife. Now, without entering anew into the 

caufes of the rife and fall of prices, it is agreed upon 

all hands, that whether an augmentation of the 

general mafs of money in circulation has the effeft 

of raifing prices in general, or not, any augment¬ 
ation of the quantity of the metals appointed to 

be put into the money-unit, muft at lea ft affeft the 

value of that money-unit, and make it purchafe more 
of any commodity than before: that is to fay, if 113 

rains of fine gold, the prefent weight of a pound 
terling in gold, can buy 113 pounds of flour; were 

the pound Sterling raifed to 114 grains of the fame 

metal, it would buy 114 pounds of flour; confequent¬ 

ly, were the pound Sterling augmented by one grain 

of gold, every miller who paid a rent of ten pounds a- 

year, would be obliged to fell 1140 pounds of his 
flour, in order to procure ten pounds to pay his rent, 

in place of 1130 pounds of flour, which he fold for¬ 

merly to procure the fame fum ; confequently, by this 

innovation, the miller muft lofe yearly ten pounds of 
flour, which his mafter confequently muft gain. From 

this example, it is plain, that every augmentation of 

metals put into the pound Sterling, either of filver or 

gold, muft imply an advantage to the whole clafs of 

creditors who are paid in pounds Sterling, and confe¬ 

quently muft be a proportional lofs to all debtors who 
muft pay by the fame denomination. 

6. Of the Diforder in the Britifh Coin, fo far as 

it occajions the melting down or the exporting of the 
Specie. 

The defers in the Britifh coin are three. 

imo, The proportion between the gold and filver in 

it is found to be as t to 15 fist whereas the market price 
may be fuppofed to be nearly as 1 to 14^. 

2do, Great part of the current money is worn and 
light. 

3tio. From the fecond defeft proceeds the third, to 
wit, that there are feveral currencies in circulation 

which pafs for the fame value, without being of the 

fame weight. 

4to. From all thefe defeats refults the laft and 
greateft inconvenience, to wit, that fome innovation 

muft be made, in order to fet matters 011 a right foot¬ 

ing- 
The Englifh, befides the unit of their money which 

they call the pound Sterling, have alfo the unit of their 

weight for weighing the precious metals. 

This is called the pound troy, and confifts of 12 
- ounces, 
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Money. ounces, every ounce of 20 penny-weights, and evtry 

penny-weight of 24 grains. The pound troy, there¬ 

fore, confiftsof 240 penny-weights, and 5760 grains. 

The finenefs of the filver is reckoned by the number 
of ounces and penny-weights of the pure metals in the 

pound troy of the compofed mafs ; or, in other words, 

the pound troy, which contains 5760 grains of ftan- 

dard filver, contains 5328 grains of fine filver, and 

432 grains of copper, called alloy. 

Thus ftandard filver is 1 r ounces 2 penny-weights 

of fine filver in the pound troy to 18 pennyweights 
copper, or 111 parts fine filver to 9 parts alloy. 

Standard gold is 11 ounces fine to 1 ounce filver or 

copper employed for alloy, which together make the 

pound troy; confequently, the pound troy of ftan¬ 

dard gold contains 5280 grains fine, and 480 grains 

alloy, which alloy is reckoned of no value. 
This pound of ftandard filver is ordered, by ftatute 

of the 43d of Elizabeth, to be coined into 62 ftiillings, 

20 of which make the pound lterling ; confequently 

the 20 (hillings contain 1718.7 grains of fine filver, 

and 1858.06 ftandard filver. 

The pound troy of ftandard gold, 44 fine, is ordered, 
by an aft of King Charles II. to becut into 444-gnineas; 

that is to fay, every guinea contains 129.43 gra‘ns of 
ftandard gold, and 118.644 of fine gold; andthe pound 

Sterling, which is ^rof the guinea, contains 112.994, 

which we may ftate at 113 grains of fine gold. 
The coinage in England is entirely defrayed at the 

expence of the ftate. The mint price for the metals 

is the very fame with the price of the coin. Who¬ 

ever carries to the mint an ounce of ftandard filver, 

receives for it in filver coin 5/. 2 d. or 62d: whoever 

carries an ounce of ftandard gold receives in gold 

coin 3/. 17/. 10\d. the one and the other making 
erxaftly an ounce of the fame finenefs with the bullion. 

Coin, therefore, can have no value in the market 

above bullion ; confequently, no lefs can be incurred 

by thofe who melt it down. 
When the guinea was firft ftruck, the government 

(notinclining to fix the pound Sterling to the gold coin 

of the nation) fixed the guinea at 20 (hillings, (which 

was then below its proportion to the filver), leaving it 

to feek its own price above that value, according to 

the courfe of the market. 
By this regulation no harm was done to the Englifh 

filver ftandard; becaufe the guinea, or 118.644 gra,H8 

fine gold being worth more, at that time, than 20 (hil¬ 

lings, or 1718.7 grains fine filver, no debtor would 

pay with gold at its ftandard value; and whatever it 

was received for above that price was purely conven¬ 

tional. 
Accordingly guineas fought their own price until 

the year 1728, that they were fixed a-new, not below 

their value as at firft, but as what was then reckoned 

their exaft value, according to the proportion of the 

metals, viz. at 21 (hillings; and at this they were or¬ 

dered to pafs current in all payments. 
This operation had the effeft of making the gold a 

ftandard as well as the filver. Debtors then paid in¬ 

differently in gold as well as in filver, becaufe both 

were fuppofed to be of the fame intrinfic as well as cur¬ 

rent value; in which cafe no inconvenience could fol¬ 

low upon this regulation. But, in time, filver came to 

be more demanded; the making of plate began to.pre- 

Vol. VII. I 

vail more than formerly, and the exportation of filver 

to the Eaft Indies increafing yearly, made the demand 

for it greater, or perhaps brought its quantity to be 

proportionally lefs than before. This changed the 
proportion of the metals ; and by (low degrees they 

have come from that of 1 to 15.2 (the proportion they 

were fuppofed to have when the guineas were fixed and 

made a lawful money at 21 (hillings) to that of 14.5, 
the prefent fuppofed proportion. 

The confequence of this has been, that the fame 

guinea which was worth 1804.6 grains fine filver, at 

the time it was fixed at 21 (hillings, is now worth no 

more than 1719.9 grains of fine filver according to 

the proportion of 144- to I. 

Confequently debtors, who have always the option 

of the legal fpecies in paying their debts, will pay 

pounds fterling no more in filver but in gold; and as 

the gold pounds they pay in, are not intrinfically worth 

the lilver pounds they paid in formerly according to 

the ftatute of Elifabeth, it follows that the pound fter¬ 

ling in filver is really no more the ftandard, fince no¬ 

body will pay at that rate, and fince nobody can be 

compelled to do it. 

Befides this want of proportion between the metals, 

the filver coined before the reign of George I. is now 

become light by circulation; and the guineas coined 
by all the princes fince Charles II. pafs by tale, tho’ 

many of them are confiderably diminilhed in their 

weight. 
Let us now examine what profit the want of pro¬ 

portion and the want of weight in the coin can afford 

to the money-jobbers in melting it down or export¬ 

ing it. 

Did every body confider coin only as the meafure 
for reckoning value, without attending to its value as 

a metal, the deviations of gold and filver coin from 

perfeft exaftnefs, either as to proportion or weight, 

would occafion little inconvenience. 

Great numbers indeed, in every modern fociety, 

confider coin in no other light than that of money of 

account; and have great difficulty to comprehend 

what difference any one can find between a light (hil¬ 

ling and a heavy one, or what inconvenience there cart 

poffibly refult from a guinea's being fome grains of 

fine gold too light to be worth 21 (hillings ftandard 

weight. And did every one think in the fame way, 

there would be no occafion for coin of the precious 

metals at all; leather, copper, iron, or paper, would 

keep the reckoning as well as gold and filver. 

But although there be many who look no farther 

than at the damp on the coin, there are others whofe 

foie bufinefs it is to examine its intrinfic worth as 

a commodity, and to profit of every irregularity in the 

weight and proportion of metals. 
By the very inftitution of coinage, it is implied, that 

every piece of the fame metal, and fame denomination 

with regard to the money-unit, (hall pafs current for 

the fame value. 
It is, therefore, the employment of money-jobbers, 

to examine, with a fcrupulous exaftnefs, the precife 

weight of every piece of coin which comes into their 

hands. 
The firft objeft of their attention is, the price of 

the metals in the market: a jobber finds, at prefirnt, 

that with 14.5 pounds of fine filver bullion, he c2ri buy 
29 E One 
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Money, one ponnd of fine gold bullion. 

~~~ He therefore buys up with gold coin all the new 
filver as fall as it is coined, of which he can get at 

the rate of 15.2 pounds for one in gold ; thefe 15.2 

pounds filver coin he melts down into bullion, and 

converts that back into gold bullion, giving at the 

rate of only 14.5 pounds for one. 
By this operation he remains with the value of 

of one pound weight of filver bullion clear profit upon 

the 15T pounds he bought ; which is really loft by 
the man who inadvertently coined filver at the mint, 

and gave it to the money-jobber for his gold. Thus 

the ftate lofes the expence of the coinage, and the 
public the convenience of change for their guineas. 

But here it may be afleed, Why (hould the money- 

jobber melt down the filver coin ? can he not buy gold 
with it as well without melting it down? He cannot; 

becaufe when it is in coin, he cannot avail himfelf of its 

being new and weighty. Coin goes by tale, not by 
weight; therefore, were he to come to market with 

his new filver coin, gold bullion being fold at the 

mint price, we (hall fuppofe, viz. at 3/. 17/. 10\d. 
Sterling money per ounce, he would be obliged to pay 

the price of what he bought with heavy money, which 

he can equally do with light. 

He therefore melts down the new filver coin, and 

Tells it for bullion, at fo many pence an ounce; the 
price of which bullion is, in the Englifii market, al¬ 

ways above the price of filver at the mint, for the rea- 

fons now to be given. 
When you fell ftandard-filver bullion at the mint, 

you are to paid in weighty money; that is, you re¬ 

ceive for your bullion the very fame weight in ftan- 
dard coin ; the coinage coft nothing: but when you 

fell bullion in the market, you are paid in worn out 
filver, in gold, in bank-notes, in (hort, in every 

fpecies of lawful current money. Now all thefe pay¬ 

ments have fome defeat: the filver you are paid with 
is worn and light; the gold you are paid with is over 

rated, and perhaps alfo light; and the bank-notes 

irnift have the fame value with the fpecie with which 

the bank pays them ; that is, with light filver or over¬ 
rated gold. 

It is for thefe reafons, that filver bullion, which is 
bought by the mint at 5 /. 2d. per ounce of heavy fil¬ 

ver money, may be bought at market at 65 pence the 

ounce in light filver, over-rated gold, or bank-notes, 
which is the fame thing. 

Further, we have feen how the imposition of coin¬ 

age has the effecl of raifing coin above the value of 

bullion, by adding a value to it which it had not as a 
metal. 

Juft fo, when the unit is once affixed to certain de¬ 
termined quantities of both metals, if one of the metals 

fhould afterwards rife in value in the market, the coin 

made of that metal muft lofe a part of its value as coin, 
although it retains it as a metal. Confequently, as in 

the firft cafe it acquired an additional value by being 

coined, it muft now acquire an addititional value by 

being melted down. From this we may conclude, 

that when the ftandard is affixed to both the metals in 
the coin, and when the proportion of that value is not 

made to follow the price of the market, that fpecies 

which rifes in the market is melted down, and the 

bullion is fold for a price as much exceeding the mint 
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price as the metal has rifen in its value. 

If, therefore, in England, the price of filver bullion" 

is found to be at 65 pence the ounce, while at the 

mint it is rated at 62; this proves that filver has rifen 

•y5r above the proportion obferved in the coin, and 
that all coin of ftandard weight may confequently be 

melted down with a profit of -£r. But as there are 

feveral other circumftances to be attended to which 

regulate and influence the price of bullion, we lhall 
here pafs them in review, the better to difeover the 

nature bf this diforder in the Englifii coin, and the ad¬ 
vantages which money-jobbers may draw from it. 

The price of bullion, like that of every other mer- 

chandife, is regulated by the value of the money it is 

paid with. 
If bullion, therefore, fells in England for 65 pence 

an ounce, paid in filver coin, it muft fell for 65 (hillings 

the pound troy; that is to fay, the (hillings it is com¬ 

monly paid with do not exceed the weight of T'T of a 

pound troy: for if the 65 (hillings with which the 
pound of bullion is paid weighed more than a pound 

troy, it would be a (hotter and better way for him who 

wants bullion to melt down the (hillings and make ufe 

of the metal, than to go to market with them in order 
to get lefs. 

We may, therefore, be very certain, that no man 

will buy filver bullion at 65 pence an ounce, with any 
(hilling which weighs above ^ of a pound troy, 

We have gone upon the fuppofitiou that the ordi¬ 

nary price of bullion in the Englifii market is 65 pence 
per ounce. This has been done upon the authority of 

fome late writers on this fubjeft : it is now proper to 

point out the caufes which may make it deviate from 

that value. 
I. It may vary, and certainly will vary, in the 

price, according as the currency is better or worfe. 

When the expences of a war, or a wrong balance of 

trade, have carried off a great many heavy guineas, it 

is natural that bullion (liould rife ; becaufe then it will 

be paid for more commonly in light gold and filver; 
that is to fay, with pounds Sterling, below the value 

of 113 grains fine gold, the worth of the pound Ster¬ 

ling in new guineas. 

II. This wrong balance of trade, or a demand for 

bullion abroad, becoming very great, may occafion a 

fcarcity of the metals in the market, as well as a 

fcarcity of the coin ; confequently, an advanced price 

muft be given for it in proportion to the greatnefs and 
height of the demand. In this cafe, both the fpecie 

and the bullion muft be bought with paper. But the 
rife in the price of bullion proceeds from the demand 

for the metals and the competition between merchants 

to procure them, and not becaufe the paper given as 

the price is at all of inferior value to the fpecie. The 

lead diferedit of this kind would not tend to diminifti 

the value of the paper; it would annihilate it at once. 

Therefore, fince the metals muft be had, and that the 
paper cannot fupply the want of them when they are 

to be exported, the price rifes in proportion to the 

difficulties in finding metals elfewhere than in the 

Englifii market. 

III. A fudden call for bullion, for the making of 

plate. Agoldfmith can well afford to give 67 pence for 

an ounce of filver, that is to fay, he can afford to give 

one pound of gold for 14 pounds of filver, and perhaps 
for 
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Money, for lefs, notwithftanding that what he gives be more 

' 1 ' than the ordinary proportion between the metals, be- 

cnufe he indemnifies himfelf amply by the price of his 
workmanfliip; juft as a tavern-keeper will pay any 

price for a fine fifti, becaufe, like the goldfmith, he 
buys for other people. 

IV. The mint price has as great an effe&in bring¬ 

ing down the price of bullion, as exchange has in rai¬ 

ling it. In countries where the metals in the coin are 

juftly proportioned, where all the currencies are of le¬ 

gal weight, and where coinage is impofed, the opera¬ 

tions of trade make the price of bullion conftantly to 

fluctuate between the value of the coin and the mint- 

price of the metals. 

Now let us fuppofe that the current price of filver 

bullion in the market is 65 penes the ounce, paid in 

lawful money, no matter of what weight or of what 

metal. Upon this the money-jobber falls to work. All 

{hillings which are above -gTof a pound troy, he throws 
into his melting pot, and fells them as bullion for 6$d. 

per ounce ; all thofe which are below that weight he 

carries to market, and buys bullion with them at 6$d. 

per ounce. 

What is the confequence of this ? 

That thofe who fell the bullion, finding the {hillings 

which the money-jobber pays with perhaps not above 

of a pound troy, they on their fide raife the price 

of their bullion to 66 d, the ounce. 
This makes new work for the money-jobber; for 

be mull always gain. He now weighs all {hillings as 

they come to hand;, and as formerly lie threw into hi3 

melting-pot thofe only which were worth more than ^ 

of a pound troy, he now throws in all that are in va¬ 

lue above ^g-. He then fells the melted {hillings at 

66 d. the ounce, and buys bullion with the light ones 

at the fame price. 

This is the confequence of ever permitting any fpe- 

cies of coin to pafs by the authority of the damp, with¬ 

out controlling it at the fame time by the weight: and 

this is the manner in which money-jobbers gain by 
the currency of light money. 

It is no argument againft this expofition of the mat¬ 

ter to fay, that filver bullion is feldom bought with fil- 

ver coin; becaufe the pence in new guineas are worth 

no more than the pence of {hillings of 65 in the pound 

troy : that is to fay, that 240 pence contained in -J® 

of a new guinea, and 240 pence contained in 28 {hil¬ 

lings of 65 to the pound troy, differ no more in the 

intrinfic value than 0.83 of a grain of fine filver upon 
the whole, which is a mere trifle. 

Whenever, therefore, {hillings come below the 

weight of of a pound troy, then there is an ad¬ 

vantage in changing them for new guineas ; and 

when that is the cafe, the new guineas will be melt¬ 

ed down, and profit will be found in felling them for 

bullion, upon the principles we have juft been ex¬ 
plaining. 

We have already given a fpecimen of the domeftic 

operations of the money-jobbers; but tliefe are not 

the moft prejudicial to national concerns. The job¬ 

bers may be fuppofed to be Englilhmen; and in 

that cafe the profit they make remains at home t but 
whenever there is a call for bullion to pay the ba¬ 

lance of trade, it is evident that this will be paid in 

filver coin, never in gold, if heavy filver can be got; 

and this again carries away the filver coin, and renders Money, 

it at home fo rare, that great inconveniencies are found “ 

for want of the leffer denominations of it. The lofs, 

however, here is confined to an inconvenience ; be¬ 
caufe the balance of trade being a debt which muft be 

paid, we do not confider the exportation of the filver 
for that purpofe as any conffquence of the diforder of 

the coin. But befides this exportation which is necef- 

fary, there are others which are arbitrary, and which 

are made only with a view to profit of the wrong pro¬ 
portion. # 

When the money-jobbers find difficftlty in carrying 

on the traffic we have deferibed, in the Englilh mar¬ 

ket, becaufe of the competition among themfeives, 
they carry the filver coin out of the country, and fell 

it abroad for gold, upon the fame principles that the 

Eaft India company fend filver to China in order to 
purchafe gold. 

It may be demanded, What hurt this trade can do 
to Britain, fince thofe who export filver bring back 

the fame value in gold? Were this trade carried 
on by natives, there would be no lofs ; becaufe 

they would bring home gold for the whole intrin¬ 

fic value of the filver. But if we fuppofe foreign¬ 
ers fending over gold to be coined at the Eng¬ 

lilh mint, and changing the gold into Englilh filver 

coin, and then carrying off this coin, it is plain that 
they muft gain the difference, as well as the money- 

jobbers. But it may be anfwered, That having given 

gold for filver at the rate of the mint, they have given 

value for what they have received. Very right; but 

fo did Sir Hans Sloane, when he paid five guineas for 

an overgrown tod: he got value for his money; but 

it was value only to himfelf. Juft fo, whenever the 

Englilh government lhall be obliged to reftore the 

proportion of the metals, (as they muft do,) this o- 

peration will annihilate that imaginary value which 

they have hitherto fet upon gold ; which imagination 
is the only thing which renders the exchange of their 
filver againft the foreign gold equal. 

But it is farther objedfed, that foreigners cannot 
carry off the heavy filver; becaufe there is none to car¬ 

ry off. Very true ; but then they have carried off a 

great quantity already : or if the Englilh Jews have 

been too lharp to allow fuch a profit to fall to ftrangers, 

(which may or may fiot have been the cafe,) then this 

diforder is an effe&ual ftop to any more coinage of fil¬ 
ver for circulation. 

7. Of the Diforder in the Britiflo Coin, fo far as it af 

felts the Value of the Pound Sterling Currency. 

From what has been faid, it is evident, that there 

muft be found in England two legal pounds Sterling, 

of different values; the one worth 113 grains of fine 

gold, the other worth 1718.7 grains of fine filver. 

We call them different; becaufe thefe two portions of 

the precious metals are of different values all over Eu¬ 
rope. 

But befides thefe two different pounds Sterling, 
which the change in the proportion of the metals have 

created, the other defefts of the circulating coin pro¬ 

duce fimilar effe&s. The guineas coined by all the 

princes fince K. Charles II. have been of the fame ftan- 
dard weight and fiaenefs, 44I- in a pound troy of 

ftandard gold &>e: thefe have been conftantly 

zy E 2 wearing 
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Mqmey. wearing ever fince they have been coined; and in pro- 

portion to their wearing they are of lef3 value. 
If, therefore, the new guineas are below the value 

of a pound Sterling in filver, ftandard weight, the old 

mult be of lefs value ftill. Here then is another cur¬ 
rency, that is, another pound Sterling ; or indeed, 

more properly fpeaking, there are as many different 

pounds Sterling as there are guineas of different 

weights. This is not all ; the money-jobbers ha¬ 

ving carried off all the weighty filver, that which is 
* worn with ufe, and reduced even below the ftan- 

dard of gold, forms one currency more, and totally 

deftroys all determinate proportion between the money- 

unit and the currencies which are fuppofed to repre¬ 

sent it. 
It may be aflted, how, at this rate, any filver has 

remained in England ? It is anfwered, that the few 

weighty (hillings which ftill remain in circulation, have 
marvelloufly efcaped the hands of the money-jobbers: 

and as for the reft, the rubbing and wearing of thefe 

pieces has done what the ftate might have done; that 

is to fay, it has reduced them to their due proportion 

with the lighted gold. 
The diforder, therefore, of the Englilh coin has 

rendered the ftandard of a pound Sterling quite uncer¬ 

tain. To fay that it is 1718.7 grains of fine filver, 

ie quite ideal. Who are paid in fuch pounds ? To fay 

that it is 113 grains of pure gold, may alfo not be 

true; becaufe there are many currencies worfe than- 

the new guineas. 
What then is the confequence of all this diforder; 

What effeft has it upon the current value of a pound 

Sterling ? And which way can the value of that be de¬ 

termined? 
The operations of trade bring value to an equation, 

notwithftanding the greateft irregularities pofiible; and 

fo in fa& a pound Sterling has acquired a determinate 

value over all the world by the means of foreign ex¬ 
change. This is a kind of ideal fcale for meafuring 

the Britilh coin, altho’ it has not all the properties of 

that defcribed above. 
Exchange confiders the pound Sterling as a value 

determined according to the combination of the va¬ 

lues of all the different currencies, in proportion as 

payments are made in the one or the other; and as 
debtors generally take care to pay in the worft fpecies 

they can, it confequently follows, that the value of 

the pouud Sterling (hould fall to that of the lowed 

currency. 
Were there a fufficient quantity of worn gold and 

filver to acquit all bills of exchange, the pound Ster¬ 
ling would come down to the value of them ; but if the 

new gold be alfo neceffary for that purpofe, the value 

©f it muft be propertionally greater. 

All thefe combinations are liquidated and compen- 
fated with one another, by the operations of trade and 

exchange : and the pound Sterling, which is fo diffe¬ 

rent in itfelf, becomes thereby, in the eyes of com¬ 

merce, a determinate unit; fubjeft, however, to varia¬ 

tions, from which it never can be exempted. 
Exchange, therefore, is one of the beft meafuresfor 

valuing a pound Sterling, prefent currency. Here oc¬ 

curs a queftion : 
Does the great quantity of paper-money in Eng¬ 

land tend to dimimfh the value of the pound Sterling ? Money.. 

We anfwer in the negative. Paper money is juft as —— 
good as gold or filver money, and no better. The va¬ 

riation of the ftandard, as we have already faid, muft 

influence the interefts of debtors and creditors propor¬ 

tionally every where. From this it follows, that all 

augmentation of the value of the money-unit in tjie fpe- 

cte muft hurt the debtors in the paper money ; and all 

diminutions, on the other hand, muft hurt the creditors 

in the paper money as well as every where elfe. The 

payments, therefore, made in paper money, never can 

contribute to the regulation of the ftandard of the 

pound Sterling; it is the fpeciereceived in liquidation 

of that paper money which alone can contribute to 

mark the value of the Britifh unit; becaufe it is affix¬ 
ed to nothing elfe. 

From this we may draw a principle, " That in 
countries where the money-unit is entirely affixed to 

the coin, the aclual value of it is not according to the 

the legal ftandard of that coin, but according to the 

mean proportion of the aftnal worth of thofe curren¬ 
cies in which debts are paid. 

From this we fee the reafon why the exchange be¬ 
tween England and all other trading towns in Europe 

has long appeared fo unfavourable. People calculate 

the real par, upon the fuppofition that a pound Ster¬ 

ling is worth 1718.7 grains troy of fine filver, when in 
fa& the currency is not perhaps worth 1638, the va¬ 

lue of a new guinea in filver, at the market proportion 

of 1 to 14-5; that is to fay, the currency is but 95.3. 
per cent, of the filver ftandard of the 43d of Elifabeth. 

No wonder then if the exchange be thought unfavour¬ 
able. 

From the principle we have juft laid down, we may 
gather a confirmation of what we advanced concerning 

the caufe of the advanced price of bullion in the Eng- 
li(h market. 

When people buy bullion with current money at a 

determinate price, that operation, in conjun&ion with 

the courfe of exchange, ought naturally to mark the 

a&ual value of the pound Sterling with great exa&- 
nefs. 

If therefore the price of ftandard bullion in the Eng- 

li(h market, when no demand is found for the expor¬ 

tation of the metals, that is to fay, when paper is 

found for paper upon exchange, and when merchants 

verfed in thefe matters judge exchange (that is, re¬ 
mittances) to be at par, if then filver bullion can¬ 

not be brought at a lower price than 65 pence the 

ounce, it is evident that this bullion might be bought 

with 65 pence in (hillings, of which 65 might be coin¬ 
ed out of the pound troy Engli(h ftandard filver; fince 

65 per ounce implies 65 (hillings for the 12 ounces or 
pound troy. 

This plainly (hews how ftandard filver bullion (hould 
fell for 65 pence the ounce, in a country where the 

ounce of ftandard filver in the coin is worth no more 

than 62 ; and were the market-price of bullion to - 
(land uniformly at 65 pence per ounce, that would 

(hew the value of the pound Sterling to be tolerably 

fixed. All the heavy filver coin is now carried off; be¬ 

caufe it was intrinfically worth more than the gold it 

paffed for in currency. The filver therefore which re¬ 

mains is worn down to the market proportion of the 

metals,. 
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Money, metals, as has been faid; that is to fay, 20 (hil- 

lings in filver currency are worth 113 grains of fine 

gold, at the proportion of l to 14.5 between gold 

and filver. Now, 
as 1 is to 14.5, fo is 113 to 1638 : 

fo the 20 (hillings corrent weigh but 1638 grains fine 

filver, inftead of 17x8.7, which they ought to do ac¬ 

cording to the ftandard. 
Now let us fpeak of ftandard filver, fince we are 

examining how far the Englifh coin muft be worn by 

ufe. 
The pound troy contains 5760 grains. This, ac¬ 

cording to the ftandard, is coined into 62 (hillings ; 

confequently, every {hilling ought to weigh 92.9 

grains. Of fuch (hillings it is impoffible /that ever 

ftandavd bullion (hould fell at above 62 pence per 

ounce. If therefore fuch bullion fells for 65 pence, 

the (hillings with which it is bought muft weigh no 

more than 88.64 grains ftandard filver; that is, they 

muft lofe 4.29 grains, and are reduced to of a 

pound troy. 
But it is not necefiary that bullion be bought with 

(hillings ; no ftipnlation of price is ever made farther, 

than at fo many pence Sterling per ounce. Does not 

this virtually determine the value of fuch currency 
with regard to all the currencies in Europe ? Did a 

Spaniard, a Frenchman, or a Dutchman, know the 

exaft quantity of filver bullion which can be bought 

in the London market for a pound Sterling, would he 

inform liimfelf any farther as to the intrinfic value of 

that money-unit; would he not underftand the value 

of it far better from that circumftance than by the 

courfe of any exchange, fince exchange does not 

mark the intrinfic value of money, but only the va¬ 

lue of that money tranfported from one place to ano¬ 
ther? 

The price of bullion, therefore, when it is not in¬ 

fluenced by extraordinary demand, (fuch as for the 
payment of a balance of trade, or for making an Ex¬ 

traordinary provilion of plate), but when it (lands at 

what every body knows to be meant by the common 

market price, is a very tolerable meafure of the value 

of the aftual money-ftandard in any country. 

If it be therefore true, that a pound Sterling cannot 

purchafe above 1638 grains of fine filver bullion, it 

will require not a little logic to prove that it is really, 

or has been for thefe many years, worth any more; 

notwithftanding that the ftandard weight of it in Eng¬ 

land is regulated by the laws of the kingdom at 1718.7 

grains of fine filver. 

If to this valuation of the pound Sterling drawn 

from the price of bullion, we add the other drawn 

from the courfe of exchange ; and by this we find, 

that when paper is found for paper upon exchange, a 

pound Sterling cannot purchafe above 1638 grains of 

fine filver in any country in Europeupon thefe two 

authorities we may very fafely conclude (as to the mat¬ 

ter of fail at lead) that the pound Sterling is not 

worth more, either in London or in any other trading 

city ; and if this be the cafe, it is juft worth 20 (hil¬ 

lings of 65 to the pound troy. 

If therefore the mint were to coin (hillings at that 

rate, and pay for filver bullion at the market price, 

that is, at the rate of 65 pence per ounce in thofe new 

coined (hillings, they would be in proportion to the 
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gold ; filver would be carried to the mint equally with Money,, 

gold, and would be as little fubjeft to be exported or 
melted down. 

It may be inquired in this place, how far the coin¬ 

ing the pound troy into 65 (hillings is contrary to the 
laws of England ? 

The moment a (late pronounces a certain quantity 

of gold to be worth a cerlain quantity of filver, and or¬ 

ders thefe refpeftive quantities of each metal to be re¬ 

ceived as equivalents of each other and as lawful 

money in payments, that moment gold is made a ftan- 

dard as much as filver. If therefore too fmall a quan¬ 

tity of gold be ordered or permitted to be confi- 

dered as an equivalent for the unit, the filver ftan¬ 

dard is from that moment debafed ; or indeed, more 

properly fpeaking, all filver money is from that mo¬ 

ment profcribed ; for who, from that time, will ever 

pay in filver, when he can pay cheaper in gold ? Gold, 

therefore, by fuch a law, is made the ftandard, and 

all declarations to the contrary are againft the matter 
of faft. 

Were the king, therefore, to coin filver at 65 fliil- 

ings in the poundyit is demonftration, that by fuch aa 

aft he would commit no adulteration upon the ftan¬ 

dard : the adulteration is already committed. The 

ftandard has defcended to where it is by (low de¬ 

grees, and by the operation of political caufes on¬ 

ly ; and nothing prevents it from falling lower but 

the ftandard of the gold coin. Let guineas be now 

left to feek their value as they did formerly, and let 
light filver continue to go by tale, we (hall fee the 

guineas up at 30 (hillings in 20 years time, as was the 
cafe in 1695. 

It is as abfurd to fay that the ftandard of Queen 

Elizabeth has not been debafed by enafting that the 

Englifli unit (hall be acquitted with 113 grains of fine 

gold, as it would be to affirm that it would not be de¬ 

bafed from what it is at prefent by enafting that a 

pound of butter Humid every where be received in pay¬ 

ment for a pound Sterling; although the pound Ster¬ 

ling (hould continue to confift of 3 ounces, 17 penny¬ 

weights, and 10 grains of ftandard filver, according to 

the ftatute of the 43d of Elizabeth. In that cafe mod 

debtors would pay in butter, and filver would, as at 

prefeat, acquire a conventional value as a metal, but 

would be looked upon no longer as a ftandard, or as 
money. 

If therefore,, by the law of England, a pound Ster¬ 

ling muft confift of 1718.7 grains troy of fine filver ; 

by the law of England alfo, 113 grains of gold muft 

be of the fame value: but no law can eftablifh that 

proportion; confequently, in which ever way a refor¬ 

mation be brought about, fome law muft be reverfed;. 

confequently, expediency, and not compliance with law,, 

muft be the motive in reforming the abufe. 

From what has been faid, it is not at all furpriling 

that the pound Sterling lhould in faft be reduced near¬ 

ly to the value of the gold. Whether it ought to be 

kept at that value is another queftion. All that we 

here decide,, is, that coining the pound troy into 65 

(hillings would reftorc the proportion of the metals, 

and render both fpecies common in circulation. But 

reftoring the weight and proportion of the coin is not 

the difficulty which prevents a reformation of the Eng¬ 

lifh coinage. 
8. £/>»- 
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8. Ciramjlances to be attended to in a new "Regulation 

, of the Britijh Coin. 

To people who do not underftand tiie nature of fuch 

operations, it may have an air of jaftice to fupport the 

unit at what is commonly believed to be the ftandard 

of Queen Elizabeth, viz. at 1718.7 grains of fine fil- 

The regulating the ftandard of both filver and gold 

to fine, and the pound Sterling to four ounces 

ftandard filver, as it flood during the reign of Queen 

Mary I. has alfo its advantages, as Mr Harris lias ob- 

ferved. It makes the crown-piece to weigh juft one 

ounce, the {hilling four penny-weight, and the penny 

eight grains; confequently, were the new ftatute to 

bear, that the weight of the coin ftiould regulate its 

currency upon certain occafions, the having the pieces 

adjufted to certain aliquot parts of weight would make 
weighing eafy, and would accuftom the common people 

to judge of the value of money by its weight, and not 
by the ftamp. 

In that cafe, there might be a conveniency in ftri- 

king the gold coins of the fame weight with the filverj 

becaufe the proportion of their values would then con- 

ftantly be the fame with the proportion of the me¬ 

tals. The gold crowns would be worth at prefent, 

3/. 12/. 6d. the half crowns 1/. 16/. 3 d. the gold 

ftiillings 14/. and 6d. and the half 7/. and 3 d. This 
was anciently the practice in the Spanifh mints. 

The interefts within the ftate can be nowire per¬ 
fectly proteAed but by permitting converfions of value 

from the old to the new ftandard, whatever it be, and 

by regulating the footing of fuch converfions by aCt of 

parliament, according to circumftances. 

For this purpofe, we fhall examine thofe interefts 
which will chiefly merit the attention of government, 

when they form a regulation for the future of acquit¬ 
ting permanent contracts already entered into. Such 

as.may be contracted afterwards will naturally follow 
the new ftandard. 

The landed intereft is, no doubt, the mod confider- 

able in the nation. Let us therefore examine, in the 
firft place, what regulations it may be proper to make, 

in order to do juftice to this great clafs, with refpeCt 

to the land-tax on one hand, and with refpeCt to their 
leflees pn the other. 

The Valuation of the lands of England was made 

many years ago, and reafonably ought to be fupported 
at the real value of the pound Sterling at that time, 

according to the principles already laid down. The 

general valuation, therefore, of the whole kingdom will 

rife according to this fcheme. This will be confidered 
as an injuftice ; and no doubt it would be fo, if, for 

the future, the land-tax be impofed as heretofore, with¬ 

out attending to this circumftance; but as that impo- 
fition is annual, as it is laid on by the landed-intereft 

itfelf, who compofe the parliament, it is to be fuppofed 

that this great clafs will at leaft take care of their own 

intereft. 

Were the valuation of the lands to be ftated accord¬ 
ing to the valuation of the pound Sterling of 1718.7 

grains of filver, which is commonly fuppofed to be the 

ftandard of Elizabeth, there would be no great injury 

done : this would raife the valuation only 5 per cent. 

and the land-tax in proportion. 
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There is no clafs of inhabitants in all England fo 

much at their eafe, and fo free from taxes, as the clafs 

of farmers. By living in the country, and by confu- 

miug the fruits of the earth without their fuffering any 

alienation, they avoid the effeCt of many excifes, which, 

by thofe who live in corporations, are felt upon many 

articles of their confumption, as well as on thofe which 

are immediately loaded with thefe impofitions. For 

this reafon it will not, perhaps, appear unreafonable, 

if the additional 5 per cent, on the land-tax were thrown 

upon this clafs, and not upon the landlords. 

With refpeCt to leafes, it may be obferved, that we 

have gone upon the fuppofition that the pound Ster¬ 

ling in the year 1728, was worth 1718.7 grains of fine 
filver, and 113 grains of fine gold. 

There would be no injuftice done the lefTees of all 

the lands in the kingdom, were their rents to be fixed 

at the mean proportion of thefe values. We have ob¬ 
ferved how the pound Sterling has been gradually di- 

minifhing in its worth from that time by the gradual 
rife of the filver. This mean proportion, therefore, 

will nearly anfwer to what the value of the pound Ster¬ 

ling was in 1743; fuppofing the rife of the filver to 
have been unform. 

It may be farther alleged in favour of the landlords, 

that the gradual debafement of the ftandard has been 

more prejudicial to their intereft in letting their lands, 
than to the farmers in difpofing of the fruits of them. 

Proprietors cannot fo eafily raife their rents upon new 

leafes, as farmers can raife the prices of their grain 

according to the debafement of the value of the cur¬ 
rency. 

The pound Sterling, thus regulated at the mean pro¬ 

portion of its worth, as it ftands at prefent, and as it 

flood in 1728, maybe realized in 1678.6 grains of fine 
filver, and 115.76 grains fine gold: which 1*3 2.4 per 
cent, above the value of the prefent currency. No in¬ 

jury, therefore, would be done to leflees, and no un¬ 

reafonable gain would accrue to the landed intereft, in 

appointing converfions of all land-rents at per cent. 
above the value of the prefent currency. 

Without a thorough knowledge of every circum¬ 

ftance relating to Great Britain, it is impofiible to lay 

down any plan. It is fufficient here briefly to point 

out the principles upon which it mult be regulated. 

The next intereft to be confidered is that of the na¬ 
tion’s creditors. The right regulation of their con¬ 

cerns will have a confiderable influence in eftablilhing 

public credit upon a folid bafis, by making it appear 

to all the world, that no political operation upon the 
money of Great Britain can in any refpeCt either be¬ 

nefit or prejudice the intereft of thofe who lend their 

money upon the faith of the nation. The regulating 

alfo the intereft of fo great a body, will fcrve as a rule 

for all creditors who are in the fame circumftances, 

and will, upon other accounts, be productive of greater 
advantages to the nation in time coming. 

In 1749, a new regulation was made with the pub¬ 
lic creditors, when the intereft of the whole redeemable 

national debt was reduced to 3 per cent. This circum¬ 

ftance infinitely facilitates the matter with refpeCt to 

this clafs, fince, by this innovation of all former con¬ 
tracts, the whole national debt may be confidered as 

contracted at, or poftferior to, the 25th of December 

1749- 

Money. 

Were 
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Money. Were the ftate, by any arbitrary operation upon 

money, (which every reformation mud be), to diminish 

the value of the pound Sterling in which the parlia¬ 

ment at that time bound the nation to acquit thofe ca¬ 

pitals and the intereft upon them, would not all Eu¬ 
rope fay, That the Britiih parliament had defrauded 

their creditors? If therefore the operation propofed to 

be performed ihould have a contrary tendency, viz. to 

augment the value of the pound Sterling with which 

the parliament at that time bound the nation to ac¬ 

quit thofe capitals and interefts, muft not all Europe 

alfo agree, That the Britiih parliament had defrauded 

the nation? 
This convention with the ancient creditors of the 

date, who, in confequence of the debafement of the 

ftandard, might havejuftly claimed an indemnification 

for the lofs upon their capitals, lent at a time when the 
pound Sterling was at the value of the heavy filver, 

removes all caufeof complaint from that quarter. There 
was in the year 1749 an innovation in all their con- 

trads; and they are now to be confidered as creditors 

only from the 25th of December of that year. 

Let the value of the pound Sterling be inquired in¬ 

to during one year preceding and one pofterior to the 

tranfadion of the month of December 1749. The 

great fums borrowed and paid back by the nation du¬ 

ring that period, will furnifh data fufficient for that 

calculation. Let this value of the pound be fpecified 

in troy grains of fine filver and fine gold bullion, with¬ 

out mentioning any denomination of money according 

to the exad proportion of the metals at that time. 

And let this pound be called the pound of national 

credit. 
This firft operation being determined, let it be enac¬ 

ted, that the pound Sterling, by which the ftate is to 

borrow for the future, and that in which the creditors 

are to be paid, ihall be the exad mean proportion be¬ 

tween the quantities of gold and filver above fpecified, 

according to the adual proportion of the metals at the 

time fuch payments ihall be made : or that the fums 

fhall be borrowed or acquitted, one half in gold and 

one half in filver, at the refpedive requifitions of the 

creditors or of the ftate, when borrowing. All debts 

contraded pofterior to 1749 may be made liable to 

converfions. 
The confequence of this regulation will be the infen- 

fible eftabliihment of a bank-money. Nothing would 

be more difficult to eftabliih, by a pofitive revolution, 

than fuch an invariable meafure ; and nothing will be 

found fo eafy as to let it eftabliih itfelf by its own ad¬ 

vantages. This bank-money will be liable to much 

fewer inconveniencies than that of Amfterdam. There 

the perfons tranfadfng muft be upon the fpot; here* 

the Sterling currency may, every quarter of a year, 

be adjufted by the exchequer to this invariable ftan¬ 

dard, for the benefit of all debtors and creditors, who 

incline to profit of the liability of this1 meafure of va¬ 

lue. 

This fcheme is liable to no inconvenience from 
the variation of the metals, let them be ever fo- fre¬ 

quent, or hard to be determined; becaufe upon e- 

very occafion where there is the fmalleft doubt as to 

the adual proportion, the option competent to cre¬ 

ditors to be paid half in filver and half in gold will re¬ 
move. 

Such a regulation will alfo have this good effed, that Money. 

it will give the nation more juft ideas of the nature of- 

money, and confequently of the influence it ought to 
have upon prices. 

If the value of the pound Sterling ihall be found 

to have been by accident lefs in December 1749 than- 

it is at prefent; or if at prefent the currency be found 

below what has commonly been fince 1749; in juftice 

to the creditors, and to prevent all complaints, the na¬ 

tion may grant them the mean proportion of the value 

of the pound fterling from 1749 to 1760, or any other 

which may to parliament appear reafonable. 

This regulation muft appear equitable in the eyes of 
all Europe; and the ftrongeft proof of it will be, that 

it will not produce the fmalleft effed prejudicial to the- 

intereft of the foreign creditors. The courfe of ex¬ 

change with regard to them will ftand precifely as be¬ 
fore. 

A Dutch, French, or German creditor, will receive 
the fame value for his intereft in the Englifli ftocks as 

heretofore. This muft filence all clamours at home, 

being the moft convincing proof, that the new regu¬ 

lation of the coin will have made no alteration upon 

the real vtdlie of any man’s property, let him be debtor 
or creditor. 

The intereft of every other denomination of credi¬ 
tors, whofe contrads are of a frefh date, may be regu¬ 

lated upon the fame principles. But where debts are 
of an old Handing, juftice demands* that attention be 

had to the value of money at the time of contrading. 

Nothing but the liability of the Englilh coin, when 

compared with that of other nations, can make fuch a 

propofal appear extraordinary. Nothing is better 

known in France than this ftipulation added to obli¬ 

gations, Argent at*cours dece jour; that is to fay, That 

the fum Ihall be repaid in coin of the fame intrinfic 

value with what has been lent. Why Ihould fuch a 

claufe be thought reafonable for guarding people a- 

gainil arbitrary operations upon the numerary value 
of the coin, and not be found juft upon every occafion 

where the numerary value of it is found to be changed, 
let the caufe be what it will ? 

The next intereft we fhall examine is that of trade. 

When men have attained the age of 21, they have no- 

more occafion for guardians. This may be applied ta 

traders: they can parry with their pen every inconveni¬ 

ence which may refult to other people from the change® 

upon money, provided only the laws permit them to 

do themfelves juftice with refped to their engagements. 

This elafs demands no more than a right to convert* 

all reciprocal obligations into denominations of coin of 

the fame intrinfic value with thofe they have contrac¬ 
ted in. 

The next intereft is that of buyers and fellers; that' 
i6, of manufadurers with regard to corifumers, and of 

fervants with refped to thofe who hire their perfonal-’ 
fervice. 

The intereft of this clafs requires a moft particular 

attention. They muft, literally fpeaking, be put to 

fchool, and taught the firft principles of their trade, 

which is buying and felling. They muil learn to judge 

of price by the grains of filver and gold they receive: 

they are children of a mercantile mother, however war¬ 

like the father’s difpofition. If it be the intereft of the 

ftate that their bodies fce rendered robuft and adive,- 

ife 
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Money. Jt is no lefs the intereft of the flate that their minds be 

inftrufted in the firft principles of the trade they exer- 

cife. 

For this purpofe, tables of converfion from the old 

ftandard to the new mtift be made, and ordered to be 
put up in every market, in every fliop. All-duties, all 

excifes, mull be converted in the fame manner. Uni¬ 

formity mu ft be made to appear every where. The 

fmalleft deviation from this will be a ftumbling-block 

to the multitude. 

Not only the intereft of the individuals of the clafs 

we are at prefent confidering, demands the nation’s 

care and attention in this particular; but the profpe- 
rity of trade, and the well-being of the nation, are alfo 

deeply interefted in the execution. 
The whole delicacy of the intricate combinations of 

commerce depends upon a juft and equable vibration 

of prices, according as circumftances demand it. The 

more therefore the induftrious clafles are inftrufted in 

the principles which influence prices, the more eafily 

will the machine move. A workman then learns to 

link his price without regret, and can raife it without 

avidity. When principles are not underftood, prices 

cannot gently fall, they muft be pulled down; and mer¬ 

chants dare not fuffer them to rife, for fear of abufe, 

even although the perfe&ion of an infant-manufa&ure 

Ihould require it. 

The laft intereft is that of the bank of England, 

which naturally muft regulate that of every other. 

Had this great company followed the example of 

other banks, and eftablilhed a bank-money of an in¬ 

variable ftandard as the meafure of all their debts and 

credits, they would not have been liable to any incon¬ 
venience upon a variation of the ftandard. 

The bank of England was projected about the year 

1694, at a time when the current money of the nation 

was in the greateft diforder, and government in the 
greateft diftrefsboth for money and for credit. Com¬ 

merce was then at a very low ebb; and the only, or 

at leaft the moil profitable, trade of any, was jobbing 

in coin, and carrying backwards and forwards the pre¬ 
cious metals from Holland to England. Merchants 

profited alfo greatly from the effects which the utter 

diforder of the coin produced upon the price of mer- 
chandife. 

At fuch ajun&ure the resolution was taken to make 

a new coinage; and upon the profpeft of this, a com¬ 
pany was found, who, for an exclufive charter to hold 

a bank for 13 years, willingly lent the government 

upwards of a million Sterling at 8 per cent, (in light 

money we fuppofe), with a profpe& of being repaid 

both intereft and capital in heavy. This was not all: 

part of the money lent was to be applied for the efta- 

blilhment of the bank; and no lefs than 4000I. a-year 

was allowed to the company, above the full intereft, 
for defraying the charge of the management. 

Under fuch circumftances the introdu&ion of bank- 

money was very fuperfluous, and would have been very 

impolitic. That invention is calculated agaioft the 

raifing of the ftandard: but here the bank profited of. 

that rife in its quality of creditor for money lent; and 

took care not to commence debtor by circulating their 

paper, until the effeft of the new regulation took place 

in 1695; that is, after the general re-coinage of all the 
clipped filver. 
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From that time till now, the bank of England has Money. 

been the bafis of the nation’s credit, and with great --r 

reafon has been conftantly under the moft intimate pro- 
te£!ion of every minifter. 

The value of the pound Sterling, as we have feen, 

has been declining ever fince the year 1601, the ftan¬ 

dard being fixed to filver during all that century, while 
the gold was conftantly rifing. No fooner had the 

proportion taken another turn, and filver begun to 

rife, than the government of England threw the ftan¬ 

dard virtually upon the gold, by regulating the value 
of the guineas at the exaft proportion of the market. 

By thefe operations, however, the bank has conftantly 

been a gainer (in its quality of debtor) upon all the 

paper in circulation ; and therefore has loft nothing by 
not having eftablilhed a bank-money. 

The intereft of this great company being eftablilhed 

upon the principles we have endeavoured to explain,, 

it is very evident, that the government of England 
never will take any Hep iii the reformation of the coin 

which in its confequences can prove hurtful to the 

bank. Such a ftep would be contrary both to juftice 

and to common fenfe. To make a regulation which, 

by raifing the ftandard, will prove beneficial to the 

public creditors, to the prejudice of the bank, (which 

we may call the public debtor) would be an operation 

tipon public credit, like that of a perfon who is at 

great pains to fupport his houfe by props upon all fides, 

and who at the fame time blows up the foundation 
of it with gunpowder. 

We may therefore conclude, that with regard to 

the bank of England, as well as every other private 

banker, the notes which are conftantly payable upon 
demand muft be made liable to a converfion at the 

a&ual value of the pound Sterling at the time of the, 
new regulation. 

That the bank will gain by this, is very certain ; 

but the circulation of their notes is fo fwift, that it 

would be abfurd to allow to the then pofieffors of 

them that indemnification which naturally ihould be 

lhared by all thofe through whofe hands they have 

palled, in proportion to the debafement of the ftan¬ 

dard during the time of their refpeftive poffefiion. 

Befides thefe confiderations, which are in common 

to all dates, the government of Great Britain has one 

peculiar to itfelf. The intereft of the bank, and that 

of the creditors, are diametrically oppofitc: every 

thing which raifes the ftandard, hurts the bank; 

every thing which can fink if, hurts the creditors: 

and upon the right management of the one and the 

other, depends the folidity of public credit. For. 

thefe reafons, without the moft certain profpeft of 
Conducing a reftitution of the ftandard to the general 

advantage as well as approbation of the nation, no 

minifter will probably ever undertake fo dangerous an 

operation. 
We fhall now propofe an expedient which may re¬ 

move at leaft lome of the inconveniencies which would 

refult from fo extenfive an undertaking as that of re¬ 

gulating- the TefpeAive in,tere£ts in Great Britain by a 

pofitive law-, upon a change in the value of their money 

of account. 
Suppofe then, that, before any change is made in 

the coin, government ihould enter into a tranfaftidn 

with the public creditors, and afeertajn a permanent 
value 
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Monty, value for the pound fterling for the future, fpecified in 

a determined proportion of the fine metals in common 

bullion, without any regard to money of account, or 

to arty coin whatever. 

This preliminary ftep being taken, let the intended 

alteration of the ftandard be proclaimed a certain 

time before it is to commence. Let the nature ot 

the change be clearly explained, and let all fuch as are 

engaged in contracts which are diffolvable at will upon 

the probations ftipulated, be acquitted between the 

parties, or innovated as they fhall think proper; with 

certification, that, pofterior to a certain day, the fti- 
pulations formerly entered into fhall be binding ac¬ 

cording to the denominations of the money of account 

in the new ftandard. 

As to permanent contra&s, which cannot at once 

be fulfilled and diffolved, fuch as leafes, the parliament 

may either preferibe the methods and terms of conver- 
fion ; or a liberty may be given to the parties to annul 

the contrail, upon the debtor's refilling to perform 

his agreement according to the new ftandard. Con¬ 
trails, on the other hand, might remain liable, with 

refpeil to creditors who would be fatisfied with pay¬ 

ments made on the footing of the old ftandard. If the 

rife intended ftiould not be very confiderable, no great 

injuftice can follow fuch a regulation. 

Annuities are now thoroughly underftood, and the 

value of them is broflght to fo nice a calculation, 

that nothing will be cafier than to regulate thefe 
upon the footing of the value paid for them, or of 

the fubjeil affeiled by them. If by the regulation, 

land-rents are made to rife in denomination, the an¬ 

nuities charged upon them ought to rife in propor¬ 

tion; if in intrinfic value, the annuity Ihould remain 

as it was. 

9. Regulations •which the Principles of this Inquiry point 

out as expedient to be made by a news Statute for re¬ 

gulating the Britifh Coin. 

Let us now examine what regulations it may be 

proper to make by a new ftatute concerning the coin 

of Great Britain, in order topreferve always the fame 

exail value of the pound Sterling realized in gold and 

in filver, in fpite of all the incapacities inherent in the 

metals to perform the fun&ions of an invariable fcale 

or meafure of value. 

1. The firft point is to determine the exail number 

of grains of fine gold and fine filver which are to com- 

pofe it, according to the then proportion of the metals 
in the London market. 

2. To determine the proportion of thefe metals 

with the pound troy; and in regard that the ftandard 

of gold and filver is different, let the mint price of 

both metals be regulated according to the pound troy 
fine. 

3. To fix the mint-price within certain limits; that 
is to fay, to leave to the king and council, by pro¬ 

clamation, to carry the mint price of bullion up to 

the value of the coin, as is the prefent regulation, or 

to fink it to per cent, below that price, according 

as government fhall incline to impofe a duty upon 
coinage. 

4. To order, that filver and gold coin fhall be 
ftruck of fuch denominations as the king fhall think 

fit to appoint; in which the proportion of the metals 

Vox.. VII. 2 

above-determined fhall be conftantly obferved through Monty, 

every denomination of the coin, until neceffity fhall " 
make a new general coinage unavoidable. 

5. To have the number of grains of the fine metal 
in every piece marked upon the exergue, or upon the 

legend of .the coin, in place of fome initial letters of 
titles, which not one perfon in a thcftifand can decy¬ 

pher; and to make the coin of as compail a form as 

poffible, diminifhing the furface of it as much as is 

confiftent with beauty. 

6. That it fhall be lawful for all contracting parties 

to ftipulate their payments either in gold or filver 

coin, or to leave the option of the fpecies to one of 
the parties. 

7. That where no particular ftipulation is made, 

creditors fhall have power to demand payment, half in 

one fpecies, half in the other; and when the fum can¬ 

not fall equally into gold and filver coins, the fractions 
to be paid in filver. 

8. That in buying and felling, when no particular 

fpecies has been ftipulated, and when no ail in writing 

has intervened, the option of the fpecies fhall be com¬ 
petent to the buyer. 

9. That all fums paid or received by the king’s re¬ 

ceivers, or by bankers, fhall be delivered by weight, if 
demanded. 

10. That all money which fhall be found under the 

legal weight, from whatever caufe it may proceed, may 

be rejeiled in every payment whatfoever; or if offered 
in payment of a debt above a certain fum, may be taken 

according to its weight, at the then mint price, in the 

option of the creditor. 

11. That no penalty fhall be incurred bythofe who 

melt down or export the nation’s coin; but that waffl¬ 

ing, clipping, or diminifhing the weight of any part 

ofit fhall be deemed felony, as much as any other 

theft, if the perfon fo degrading the coin fhall after 

wards make it circulate for lawful money. 

To prevent the inconveniencies proceeding from the 

variation In the proportion between the metals, it-may 

be provided, 
12. That upon every variation of proportion in the 

market-price of the metals, the price of both fhall be 
changed, according to the following rule: 

Let the price of the pound troy fine gold in the coin 

be called G. 

Let the price of ditto in the filver be called S. 

Let the new proportion between the market-price 

of the metals be called P. 

Then ftate this formula; 

—^=toapoun(Jtroyfin,e filver, in Sterling currency. • 

S G 
—+ P ri—-=to a pound troy fine gold, in Sterl. currency.. 

This will be a rule for the mint to keep the price 

of the metals conftantly at par with the price of the 
market; and coinage may be impofed, as has been 

deferibed, by fixing the mint price of them at a 

certain rate below the value of the fine metals in the 

coin. 
13. As long as the variation of the market-price of 

the metals fhall not carry the price of the rifing metal 

fo high as the advanced price of the coin above the , 

bullion, ijo alteration need be made on the denomina¬ 

tion of either fpecies. 
29 F 14. So 
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14. So foon as the variation of the market price of 

the metals (hall give a value to the rifing fpecies, above 

the difference between the coin and the bullion; then 

the king (hail alter the denominations of all the coin, 

filver and gold, adding to the coins of the rifing metal 

exa6lly what is taken from thofe of the other. An 

example will make this plain: 

Let us fuppofe that the coinage has been made ac¬ 
cording to the proportion of 14.5 to 1; that 20 kil¬ 

lings, or 4 crown-pieces, fhall contain, in fine filver, 

14.5 times as many grains as the guinea, or the gold 

pound, fhall contain grains of fine gold. Let the new 

proportion of the metals be fuppofed to be t4 to 1. 

In that cafe, the 20 (hillings, or the 4 crowns, will 

contain Ty more value than the guinea. Now fince 

there is no queftion of making a new general coinage 
upon every variation, in order to adjuft the propor¬ 

tion of the metals in the weight of the coins, that pro¬ 

portion muft be adjufted by changing their refpe&ive 
denominations according to this formula: 

Let the 20 (hillings, or 4 crowns, in coin, be called 

S. Let the guinea be called G. Let the difference 
between the old proportion and the new, which is 

be called P. Then fay, 

P P 
S---== a pound fterling, and G+-j=aPound fieri. 

By this it appears that all the filver coin muft- be 
raifed in its denomination and all the gold coin 

muft be lowered in its denomination -jig-; yet ftill S+G 

will be equal to two pounds Sterling, as before, whe¬ 

ther they be confidered according to the old or ac¬ 

cording to the new denominations. 

But it may be obferved, that the impofition of coin¬ 

age rendering the value of the coin greater than the 
value of the bullion, that circumftance gives a certain 

latitude in fixing the new denominations of the coin, 

fo as to avoid minute fra&ions. For, providing the 

deviation from the exaft proportion fhall fall within 

the advanced price of the coin, no advantage can be 

taken by melting down one fpecies preferably to ano¬ 

ther; fince, in either cafe, thelofs incurred by melting 

the copi muft be greater than the profit made upon 

felling the bullion. The mint price of the metals, 

however, may be fixed exadly, that is, within the value 

of a farthing upon a pound of fine filver or gold. This 

i3 eafily reckoned at the mint; although upon every 

piece in common circulation the fractions of farthings 
would be inconvenient. 

15. That notwithftanding of the temporary varia¬ 

tions made upon the denomination of the gold and 

filver coins, all contra&s formally entered into, and all 

ftipulations in pounds (hillings and pence, may con¬ 
tinue to be acquitted according to the old denomina¬ 

tions of the coins, paying one-half in gold, and one- 

half in filver: unlefs in the cafe where a particular 
fpecies has been ftipulated; in which cafe, the fums 

muft be paid according to the new regulation made 

upon the denomination of that fpecies, to the end 

that neither profit or lofs may refult to any of the 
parties. 

^6. That notwithftanding the alterations on the 

mint price of the metals, and in the denomination of 

the coins, no change (hall be made upon the weight 

'of the particular pieces of the latter, except in the 

cafe of a general re-coinage of one denomination at 

leaft: that is to fay, the mint muft not coin new gui¬ 

neas, crowns, &c. of a different weight from thofe al¬ 
ready in currency, although by fo doing the fractions 

might be avoided. This would occafion confufion, 
and the remedy would ceafe to be of any ufe upon a 

new change in the proportion of the metals. But it 
may be found convenient, for removing the fmall frac* 

tions in (hillings and fixpences, to recoin fuch deno¬ 

minations all together, and to put them to their in¬ 

teger numbers, of twelve and of fix pence, without 
changing in any refpeft tbqir proportion of value to 

all other denominations of the coin: this will be no 

great expen.ee, when the bulk of the filver coin is put 
into 5 (hilling pieces. 

By this method of changing the denominations of 

the coin, there never can refult any alteration in the 

value of the pound Sterling; and although fractions 
of value may now and. then be introduced, in order to 

prevent the abufes to which the coin would otherwife 

be expofed by the artifice of thofe who melt it down, 

yet ftill the inconvenience of fuch fra&ions may be 

avoided in paying, according to the old denomina¬ 

tions, in both fpecies, by equal parts. This will alfo 

prove demonftratively, that no change is thereby 

made in the true value of the national unit of mo, 
ney. 

1.7. That it be ordered, that (hillings and fixpences 

(hall only be current for 20years; and all other coins, 

both gold and filver, for 40 years, or more. For af- 

certaioijng which term, there may be marked, upon 

the exergue of the coin, the laft year of their cur¬ 
rency, in place of the date of their fabrication. This 

term elapfed, or the date effaced, that they (hall have 
no more currency whatfoever; and, when offered in 

payment, may be received as bullion at the aftual 

price of the mint, or refufed, at the option of the cre¬ 
ditor. 

tS. That no foreign coin (hall have any legal cur¬ 
rency, except as bullion at the mint price. 

By thefe and the like regulations may fye pre¬ 
vented, x7>io, The melting or exporting of the coin in 

general. 2dp, The melting or exporting one fpecies, 

in order to fell it as bullion at an advanced price. 
3tio, The profit in acquitting obligations preferably 

in one fpecies to another. 4to. The degradation of the 

ftandard, by the wearing of the coin, or by a change 

irt the proportion between the metals. 5/0, The circu¬ 

lation of the coin below the legal weight. 6to, The* 

profit that other nations reap by paying their debts 

more cheaply to Qreat Britain than Great Britain can 
pay her’s to them. 

And the great advantage of it is, that it is an uni¬ 

form plan, and may ferve as a perpetual regplation, 

compatible with all kinds of denominations of coins, 
variations in the proportion of the metals, and with 

the impofition of a duty upon cpinage, or \yith the 

preferving it free; and further, that it may in time be 

adopted by other nations, who will find the advantage 

of having their money of account preferved perpetually 

pt the fame value, with refpeft to the denominations of 

all foreign money of account eftablilhed on the fame 

principles* 

Money, 
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UNIVERSAL TABLE 

Of the prefent State of the Real and Imaginary Monies of the World, 

f This Mark is prefixed to the Imaginary Money, or Money of Account. 

All Fractions in the Value Englifh are Parts of a Penny. 

= This Mark fignifies is, make, or equal to. 

HOLLAND, &c. ENGLAND and SCOTLAND. 

Londont Brijlol, Liverpool, &e. 

Edinburgh, Glafgoiu, Aberdeen, &c. 

£- 
'A Farthing - - o 

2 Farthings = a Halfpenny - o 

2 Halfpence a Penny - o 

4 Pence a Groat - o 
6 Pence a Half Shilling - o 

12 Pence a Shilling - o 
5 Shillings a Crown - - O 

20 Shillings a fPound Sterling - I 

21 Shillings a Guinea - I 

d. 
Og- 
oi 

IRELAND. 

Dublin, Cork, Londonderry, &c. 

A Farthing - * 0.6 o-^j- 

2 Farthings = a Halfpenny - o o o-Py 
2 Halfpence fa Penny - - O b ofr 

Pence a Half Shilling • o o 6. 

12 Pence "fa Shilling Irifh - o o iigV 

13 Pence a Shilling - 016 
65 Pence a Crown" - 050 

20 Shillings fa Pound - Irifh * o 18 

22% Shillings a Guinea - I 1 o 

FLANDERS and BRABANT. 

Ghent, OJiend, kite. Antwerp, Brujfels, £Sc. 
f A Pening • . 0 0 

4 Peningens = an Urche 0 0 °ZT5 
8 Peningens fa Grote 0 0 °5%- 
2 Grotes a Petard 0 0 °T% 
6 Petards fa Scat in. 0 0 5 T 
7 Petards a Scalin 0 0 6 To 

40 Grotes fa Florin 0 1 6 

17^ Scalins a Ducat 0 9 3 
240 Grotes • fa Pound Flem. 0 9 0 

HOLLAND and ZEALAND. 

f Pening . | - . • 0 0 

8 Peningens =: fa Grote 0 0 0 inr 
2 Grotes a Stiver 0 0. 1 ^ 
6 Stivers a Scalin 6 0 6 T5- 

20 Stivers a Guilder 0 1 9 
50 Stivers a Rix-dollar 0 4 4 i 

60 Stivers 

105 Stivers 

6 Guilders 

a Dry Guilder 
a Ducat 

fa Pound Flem. 

£. s. d. 
0 5 3 
0 9 3 
010 6 

HAMBURG. Altena, Lulec, Bremen, , Ufe. 

f A Tryling = 0 O Orb 
2 Trylings fa Sexling 0 O 0 
2 Sexlings a Fening • ■ 0 O 0 J 

12 Fenings a Shilling Lub. 0 O I 
16 Shillings fa Marc 0 I 6 

2 Marcs a Slet dollar 0 3 0 
3 Marcs a Rix-dollar 0 4 6 
6f Marcs a Ducat 0 9 4 

t2b Shillings fa Pound Flem. O : 3 

HANOVER. L'unenburgh, Zell, £ffc. 

f A Fening = . O 0 0* j> 
3 Fening3 a Dreyer 0 ° °T C 
8 Fenings a Marien O O I 

12* Fenings a Grofh O O 0 
8 Grofhen a Half Gulden O I 2 

16 Grofhen a Gulden 0 2 4 
24 Grofhen fa Rix-dollar 0 3 6 i 
32 Grofhen a Double Gulden 0 4 8 j E 
4 Guldens a Ducat 0 9 z ! 

SAXONY and HOLSTEIN. 
Drefde, n, Leipfig, &c. Wifmar, Keil, £sV. 

f An Heller — . 0 0 °? : 
2 Hellers a Fening 0 O 03 ! 
6 Hellers a Dreyer 0 ° °1 

16 Hellers a Marien 0 O I 
12 Fenings a Grofh - - .0 O I | 
16 Grofhen a Gould 0 2 4 
24 Grofhen fa Rix-dollar - 0 3 6 
32 Grofhen a Specie-dollar 0 4 8 
4 Goulds a. Ducat 0 9 4) 

BRANDENBDRGH and POMERANIA! 

Berlin, Potfdam, &c. Stetin, &c. 

f A Denier = - - cT o o- 

9 Deniers a Polphen - 000 
18 Deniers a Grofh - 006 

3 Polchens an Abrafs - 000 

20 Grofhen fa Marc - o o 9 

30 Grofh 
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BRANDENBURGH, &c. POLAND, &c. 

£. /. £• s. d. 

30 Grofhen a Florin - 012 18 Grofhen an Ort 0 0 8 

90 Grofhen fa Rix-dollar - 036 30 Grofhen a Florin 0 1 2 

108 Grofhen an Albertus - 042 90 Grofhen fa Rix-dollar 0 3 6 

8 Florins a Ducat - 094 8 Florins a Ducat 0 9 4 
5 Rix-dollars a Frederic d’Or 0 l7 6 

COLOGN, Mentz, Triers, Liege, Munich, Munjler, 

Paderbourn, &c. , ■ LIVONIA. 

A Dute 0 0 o-g^ 
3 Dutes = a Cruitzer - 0 0 oK 
2 Cruitzers an Albus - 0 6 
8 Dutes a Stiver - 0 0 Ot’j 
3 Stivers a Plapert - 0 0 2Tcy 
4 Plaperts a Copftuck - 0 0 8 f 

40 Stivers a Guilder - 0 2 4 
2 Guilders a Hard Dollar - 0 4 8 
4 Guilders a Ducat - 0 9 4 

BOHEMIA, SILESIA, and HUNGARY. 

Prague, Brejlau, Prejburg, &c. 

A Fening 0 0 
2 Fenings = a Dreyer - 0 0 °T3- 
3 Fenings a Grofh - 0 0 

4 Fenings a Cruitzer - 0 0 °TT 
2 Cruitzers a White Grofh - 0 0 off 

60 Cruitzers a Gould - 0 2 4 
90 Cruitzers fa Rix-dollar - 0 3 6 

2 Goulds a Hard Dollar - 0 4 8 

4 Goulds a Ducat - 0 9 4 

AUSTRIA and SWABIA. 

Vienna, Tiejle, life. Aujburg, Blenheim, £* 

A Fening - - 0 0 
2 Fenings = a Dreyer - 0 0 ©tV 
4 Fenings a Cruitzer - 0 0 OrV 

14 Fenings a Grofh - 0 0. H§ 
4 Cruitzers a Batzen - 0 0 Hr 

15 Batzen a Gould - 0 2 4 
90 Cruitzers fa Rix-dollar - 0 3 6 
30 Batzen a Specie-dollar. - 0 4 8 
60 Batzen a Ducat - 0 9 4 

A Fening . . 0 O 
4 Fenings = a Cruitzer -# 0 O OrV 
3 Cruitzers , a Keyfer Grofh 0 O 1 f 
4 Cruitzers a Batzen 0 b Jf-f 

15 Cruitzers an Ort Gould Q P 7 
60 Cruitzers a Gould - t O 2 4 
90 Cruitzers fa Rix-dollar O 3 6 

2 Goulds a- Hard Dollar O 4 8 
240 Cruitzers a Ducat O 9 4 

FRANCONIA, Francfort, Nuremburg, Dettingen, 

POLAND and PRUSSIA. 

Cracow, Warfaw, &c. Dantzic, Koningfberg, Is'cl 

A Shelon - - o o off 
3 Shelons = a Grofh - o o 6/. 

5 Grofhen a Couflic - o o 2 f 
3 Couftics a Tinfc - 007 

A Blacken 
6 Blackens 

9 Blackens 
2 Grofhen 

6 Grofhen 
30 Grofhen 

90 Grofhen 

10S Grofhen 
64 Whitens 

Riga, Revel, Narva, & c. 

O 
a Grofh - o 
a Vording - O 

a Whiten - o 

a Marc * o 
a Florin - o 

f a Rix-dollar - o 

an Albertus - o 

a Copper-plate Dollar o 

°ts 

6 
2tt 

DENMARK, ZEi LAND, and NORWAY. 

Copenhagen, Sound, 8 c. Bergen, Drontkeim, 8c c. 

A Skilling - 00 off 

6 Skillings = s Duggen - 003^ 
16 Skillings f« Marc - 009 

20 Skillings a Rix-marc - o o 11 £■ 
24 Skillings a Ilix-ort - 01 I 

4 Marcs a Crown - 030 

6 Marcs a Rix-dollar « 046 
11 Marcs a Ducat 
14 Marcs a Hatt Ducat 0 ro 6 

SWEDEN and LAPLA 

Stockholm, Upfal, &C. Thorn, 

f A Runflick 

ND. 

<bc. ‘ 

0 0 °T<r 
2 Runflicks = a Stiver 0 0 Orj-.-£ 
8 Runflicks a Copper Marc 0 0 
3 Copper Marcs a Silver Marc 0 0 4 T 
4 Copper Marcs a Copper Dollar 0. 0 6 f 
9 Copper Marcs a Caroline 0 1 2 
3 Copper Dollars a Silver Dollar 0 1 6 f 
3 Silver Dollars a Rix-dollar 0 4 8 
2 Rix-dollars a Ducat . - 0 9 4 

RUSSIA and MUSCOVY. 

Peterjburg, Archangel, &c. Mufcow, £sV.! 

A Polufca . 0 O 
2 Polufcas = a Denufca O 0 0 j Yro 
2 Denufcas- fa Copec 0 0 0 
3 Copecs an Altin O 0 1 T5* 

10 Copecs a Grievener O O 5 f 
25 Copecs a Polpotin 0 1 I T 
50 Copecs a Poltin 0 2 3 

100 Copecs a Ruble 0 4 6 
2 Rubles a Xervonitz O 9 0 

A Rap 
3 Rapen 

4 Fenings 

iz Fenings 

BASIL. Zurich, Zug, £sY. 

o 
a Fening - o ' 

a Cruitzer - o 
fa. Sol 

15 t’e- 



MON [ 5*7% ] MON 

15 Fenings 

18 Fenings 

20 Sols 

60 Cruitzers 

J08 Cruitzers 

BAS I L, &c. 

32 a Coarfe Batzen 

a Good Batzen 

fa Livre 
a Gulden 

a Rix-dollar 

£• 
0 

0 

0 

0 

0 

s. 
0 

0 
2 

2 

4 

d. 

1 4 
2 i 
6 
6 

6 

St GALL. Jppenfal, GV. 

An Heller . 0 0 ©T5- 
2 Hellers — a Fening 0 0 ° 4 
4 Fenings a Cruitzer 0 0 O i 

12 Fenings fa Sol 0 0 I 4 
4 Cruitzers a Coarfe Batzen 0 0 2 

5 Cruitzers a Good Batzen 0 0 2 4 
20 Sols {•a Livre 0 2 6 

60 Cruitzers a Gould 0 2 6 

Q 102 Cruitzers a Rix-dollar 0 4 3 
< 
od BERN. Lucern, Neufcbatel, CsV. 

N A Denier . 0 0 OyW 
P 4 Deniers — a Cruitzer 0 0 O f 

00 3 Cruitzers fa Sol 0 0 I T 
4 Cruitzers a Plapert 0 0 I 4 
5 Cruitzers a Gros 0 0 2 

6 Cruitzers a Batzen 0 0 2 T 
20 Sols fa Livre 0 2 O 

to 

75 Cruitzers a Gulden 0 2 6 Ph 
135 Cruitzers a Crown 0 4 6 

GENEVA. Pekay, Bonne, S3V. ■5 

A Denier . - • 0 0 OyT 
w 

2 Deniers = a Denier current 0 0 °tV W 
12 Deniers a Small Sol 0 0 0 4 Oh 

12 Deniers current a Sol current 0 0 O 

12 Small Sols +a Florin 0 0 4 4 
ad 

20 Sols current fa Livre current 0 1 3 w 
iOt Florins a Patacon 0 3 11 4 
154 Florins a Croifade 0 5 10 4 

24 Florins a Ducat 0 9 0 

Li fie, Cambray, Valenciennes, life. 

A Denier - 0 0 OtV 
12 Deniers =c a Sol 0 0 O 4 
15 Deniers fa Patard 0 0 0 4 
15 Pacards fa Piette 0 0 9 4 
zo Sols a Livere Tournois 0 0 10 
20 Patards fa Florin 0 1 0 4 
60 Sols an Ecu of Ex. 0 2 6 

% ic4 Livres a Ducat 0 9 3 

£ 24 Livres a Lois d’Or I 0 0 

Dunkirk, St Omers, St Quintin, (yc. 

s A Denier . 0 0 
V, 
< 12 Deniers — a Sol 0 0 O 4 
£ 15 Deniers fa Patard 0 0 0 4 

15 Sols fa Piette 0 0 7 4 
20 Sols fa Livre Tournois 0 0 10 

3 Livres an Ecu of Ex. 0 2 6 
24 Livres a Lois d’Or 1 0 0 
24 Livres a Guinea 1 1 0 

30-! Livres a Moeda 1 7 0 

Paris, Lyons, Marfeilles, itfc. Bourdeaux, Bayonne, CSV. 

£. s. d. 
A Denier 

3 Deniers 

2 Liards 

12 Deniers 

20 Sols 
6o Sols 

6 Livres 

io Livres 

24 Livres 

a Liard 

a Dardene 
a Sol 

fa Livre Tournois 
an Ecu of Ex. 

an Ecu 

fa Piftole 

a Louis d’Or 

PORTUGAL. Lijbon, Oporto, £sV. 

f A Re 0 0 
10 Rez S3 a HalfVintin - 0 0 0 44 
20 Rez a Vintin - 0 0 I tW 

5 Vintins a Teftoon . 0 0 6 4 
4 Teftoons a Crufade of Ex. 0 2 3 

24 Vintins a New Crufade - 0 2 8 f 
to Teftoons fa Milre - - 0 5 7 4 
48 Teftoons a Moeda - j 7 0 
64 Teftoons a Joanefe - 1 16 0 

Madrid, Cadiz, Seville, (S'c. New Plate. 

A Maravedie . 0 .0 
2 Maravedies 33 a Quartil - 0 0 OtVs- 

34 Maravedies a Rial - 0 0 5 4 
2 Rials a Piftarine - 0 0 10 1 
8 Rials fa Piaftre of Ex. 0 3 .7 

10 Rials a Dollar - » 0 4 6 
375 Maravedius fa Ducat of Ex. 0 4 11 4 

32 Rials fa Piftole of Ex. 0 *4 4 
36 Rials a Piftole - 0 16 9 

Gibraltar. , Malaga, Denia, SsV. Vclon. 

5 f A Maravedie - - - 0 0 °*w 0 
2 Maravedies 33 a Ochavo 0 0 

H 4 Maravedies a Quartil 0 0 0 44 < 
O 34 Maravedies fa Rial Velon 0 0 2 4 

15 Rials fa Piaftre of Ex. 0 3 7 
c 512 Maravedies a Piaftre 0 3 7 
* 60 Rials fa Piftole of Ex. 0 14 4 
2 2048 Maravedies a Piftole of Ex. 0 16 9 

03 78 Rials a Piftole - 0 16 9 

Barcelona, Saragojfa, Valencia, EsV. Old Plate. 

A Maravedie 0 0 OfW 
16 Maravedies = 3 a Soldo - 0 0 3 4 

2 Soldos a Rial Old Plate 0 0 6 | 
20 Soldos fa Libra - 0 5 7 4 
24 Soldos fa Ducat - 0 6 9 
16 Soldos fa Dollar - 0 4 6 
22 Soldos ta Ducat - 0 6 2 4 
21 Soldos ta Ducat - 0 5 IO ^ 
60 Soldos a Piftole - 0 16 9 

GENOA. Novi, &c. CORSICA. Bafiia, &c. 

A Denari 

12 Denari 

4 Soldi 

20 Soldi 

30 Soldi 

a Soldi 

a Chevalet 
fa Lire 

a Teftoon 

' °rs 
o cv4bV 
O I 44 
o 8 -f 

5 Li res 



Milan, Modeqa, Parma, Pavia, life. 

A Denari " ' 

3 Denari 

MON 

GENOA, &c. 

5 Lires ss a Croifade 
115 Soldi fa Pezzo of Ex. 

6 Teftoons a Genouine 

20 Lires a Piftole 

[ 5079 MON 
SICILY AND MALTA. Palermo, Meffina, 

£• /• /. A 

037 
042 
062 

o 14 4 

PIEDMONT, SAVOY, and SARDINIA. 

Turin, Chamberry, Cagliari, 

A Denari - - -00 OtV 
a Quatrini ^ 00 
a Soldi - O O O f 

fa Florin - 009 

fa Lire 

3 Denari' 

12 Denari 

12 Soldi 
,0 Soldi 

6 Florins 

7 Florins 

13 Lires 

6 Lires 

a Scudi 
a Ducatoon 

a Piftole 
a Louis d’Or 

o 4 

° 5 
o 16 

O -*^ua.L 
12 Denari 

20 Soldi 
[ 15 Soldi 

[ 17 Soldi 

6 Lires 
22 Lires 

23 Lires 

a Quatrini 

a Soldi 

fa Lire 

a Scudi current 
fa Scudi of Ex. 

a Philip 

a Piftole 

a Spanifh Piftole 

o o 

o o 

P 4 
o 4 

o 4 

o 16 

o 16 

®TT*“ 
O-ffT 
o|l- 

2 ! 

3 
4 I 

A Denari 

4 Denari 

2 Denari 

5 Quatrini 

8 Cracas 

20 Soldi 

6 Lires 
7I Lires 

22 Lires 

Leghorn. Florence, £sV. 

ss a Quatrini 
a SoTdi 

a Craca 

a Quilo 
fa Lire 

a Piaftre of Ex. 

a Ducat 

a Piftole 

ROME, Civita, Vecchia, Ancona. 

A Quatrini 
5 Quatrini 

8 Bayocs 

10 Bayocs 

24 Bayocs 

10 Julios 

12 Julios 

18 Julios 

31 Julios 

a Bayoc 

a Julio 

a Stampt Julio 
a Teftoon 

a Crown current 

fa Crown ftampt 

a Chequin 

a Piftole 

NAPLES. Gpieta, Capua;, life. 

quatrini - * -> o 
Quatrini = a Grain 

Grains a Carlin 
fYuatxini a Paulo 5 Quatrini 

) Grains 

> Grains 

5 Grains 
; Tarins 

; Taring 

a Carlin 

a Paulo 
a Tarin 
a Teftoon 

a Ducat of Ex. 

a Piftole 

a Spanilh Piftole 

o o 

014 

0 3 4 
° 15 4 
r ifr 9 

O O 0-r|y 

O 4 

0 5 
o 15 

PA 
o | 

6 
7 I 
6 

A Pichila 

6 Pichili — 

8 Pichili 

10 Grains 

20 Grains 

6 Tarins 

13 Tarins 
60 Carlins 

2 Ounces 

a Grain 
a Ponti 

a Carlin 

a Tarin 
fa Florin of Ex. 

a Ducat of E^. 

fan Ounce 

a Piftole 

Vc. 
d. 

°rV 
O-rj- 

®tV 
ITT 

0 '3 
o 7 

o 15 

o o-^r 

oof 
o 4 

5 f 

I
ta

ly
. 

A Quatrini 

6 Quatrini 

TO Bayocs 

20 Bayocs 
3 Julios 

80 Bayocs 

105 Bayocs 

100 Bayocs 

31 Julios 

Bologna, Ravenna, life. 

= a Bayoc 

fa Julio 

a Lire - 
a Teftoon 

a Scudi of Ex. 

a Ducatoon 
a Crown 

a Piftole. 

O 0 
a 0 

0 0 

0 1 

0 1 

- 0 4 

0 5 
0. 5 

0 15 

QtW 

0 1 
6 
0 

6 

3 

3 
0 
<5 

VENICE. Bergham, 

A Picoli 

life. 

0 0 °TS 
12 Picoli s = a Soldi . 0 0 O f 
6f Soldi fa Gros 0 0 2 ! 

18. Soldi a Jule 0 0 s 
20 Soldi fa Lire 0 0 6 f 

3 Jules a Teftoorr 0 1 6 
124 Soldi a Ducat current 0 3 3 T 
24 Gros fa Ducat of Ex. 0 4 4 
17 Lires a Chequin - 0 9 2 

TURKEY. Morea, Candia, Cyprus, life* 

A Mangac - - 0 0 

4 Mangars = fan Afper ~~ 0 0 0 f 
3 Afpers a Parac 0 0 I T 
5 Afpers a Beftic 0 0 3 

10 Afpers an Oftic 0 0 (5 
20 Afpers a Solota - 0 1 0 
80 Afpers fa Piaftre 0 4 0 

100 Afpers a Car.agrouch 0 5 0 
10 Solotas a Xeriff 0 10 9 

ARABIA. Medina, Mecca, Mocha, life. 

A Carret - - 00 0 f 

! Carrets sr a Caveer 0 0 

7 Carreta a Comafhee 0 0 0 A 
80 Carrels a Larin O O. TO | 

18 Comafhees an Abyfs - O I 4 i 
’ 60 Comafhee3 fa Piaftre O 4 6 

80 Caveers a Dollar O 4. 6 

100 Comafhees a Sequin O 7 6 

80 Larins fa Tomond 3 7 5 

PERSIA. Jfpahan, Qrmus, Gombroon, life 

A Coz - - o c 

4 Coz = a Bifti 

o Coz 

20 Coz 
25 Coz 

4 Shahees 

a Shahee 

a Mamooda 
a Larin 

an Abafhee o 1 4 

5 Abafhees- 



M
o

g
u

l.
 

5 Abafhees 

12 Abafhees 

50 Abafhees 

MON 

an Or 
a Bovello 

fa Tomond 

[ 
£■ * 

1 8 6 
o 16 o 

3 6 8 

GUZZURAT. Surat, Cambay, &c. 

A Pecka - - 00 off 

2 Peckas =: a Pice - 00 of f 

4 Pices a Fanam - 0 b 1 f 
5 Pices a Viz - 00 2J-J 

10 Pices an Ana - 0 p 7 f 

4 Anas a Rupee - 026 

2 Rupees an Englifh Crown 050 
14 Anas a Pagoda - 089 

4 Pagodas a Gold Rupee - 1 15 0 

Bombay, Babul, life. 

f A Budgrook O O O-^y 

2 Budgrooks = fa Re 0 0. 0^ 

5 Rez a Pice 0 0 0 vJ 
16 Pices a Laree 005 f 

20 Pices a Quarter 00 6 -J 

240 Rez a Xeraphim 0 1 4 T 
4 Quarters a Rupee 023 

14 Quarters a Pagoda 0 8 0 

i 60 Quarters a Gold Rupee 1 15 0 

Goa, Vifapour, life. 

f A Re 0 0 03-3^ 
2 Rez =r a Bazaraco 0 0 

2 Bazaracos a Pecka O 0 

20 Rez a Vintin 0 O I tW 
4 Vintfns a Laree O O 5 f 

3 Larees a Xeraphim 0 1 4 T 
42 Vintins a Tangu 046 

4 Tangus a Paru 0180 

8 Tangus a Gold Rupee 1 15 0 

A cafh . 0 0 °T* 
5 Cafti = a Viz 0 C °tV 
2 Viz a Pice 0 0 0 f 
6 Pices . a Pi cal 0 0 2 i 
8 Pices a Fanam 0 0 3 

10 Fanams a Rupee 0 2 6 

2 Rupees an Englifh Crown 0 5 0 

36 Fanams a Pagoda P 8 9 
4 Pagodas a Gold Rupee 1 *5 0 

BENGAL. Callicut, Calcutta, , life. 

A Pice - 0 0 °rr 
4 Pices =? a Fanam 0 0 0 f 
6 Pices a Viz O 6 off 

12 Pices an Ana 0 0 1 ¥ 
10 Anas a Fiano 0 1 6 i 
r 6 Anas a Rupee 0 2 6 

2 Rupees a French Ecu 0 5 0 

2 Rupees an Englifh Crown 0 5 0 

56 Anas f Pagoda 0 8 9 

] MON 
SIAM. Pegu, Malacca, Cambodia, Sumatra, Java, Bor¬ 

neo, life. 

A Cor! 
£< *• d. 

COROMANDEL. Madraft, Pondicherry, life. 

800 Cori = a Fettee - 0 0 p To- 
125 Fettees a Sataleer - 6 0 i 

250 Fettees a Sooeo - 0 1 3 
500 Fettees a Tutal - 0 2 6 

900 Fettees a Dollar - 0 4 6 
2 Ticals a Rial - 0 5 0 
4 Soocos an Ecu - 0 5 0 
8 Sateleers a Crown - 0 5 0 

CHINA. Pekin, Canton, 6c. 

A Caxa - 0 0 °TT 
10 Caxa = a Candereen 0 0 O # 
10 Candereens a Mace 0 0 8 

35 Candereens a Rupee Q 2 6 

2 Rupees a Dollar 0 4 6 

70 Candereens a Rix-dollar 0 4 4 f 
7 Maces an Ecu 0 5 0 
2 Rupees a Crown 0 5 0 

10 Maces fa Tale 0 6 8 

JAPAN. Jedda, Meaco, 6c. 

A Pit! 0 0 of 
20 Pitis = a Mace 0 0 4 
15 Maces an Ounce Silver 0 4 i°f 

20 Maces a Tale 0 6 .8 
30 Maces an Ingot 0 9 8f 
13 Ounces Silver an Ounce Gold 3 3 0 

2 Ounces Gold a Japanefe 6 6 0. 
2 Japanefes . a Double 12 12 0 

.21 Ounces Gold fa Cattee 66 3 0 . 

■ EGYPT. Old and New, Cairo, Alexandria, Sayde, life. 

An Afper . 0 0 of 
3 Afpers = a Medin 0 0 if 

24 Medins an Italian Ducat 0 3 4 
80 Afpers fa Piaftre 0 4 0 
30 Medina a Dollar 0 4 6 
96 Afpem an Ecu 0 15 0 
32 Medins a Crown 

0 5 0 
200 Afpers a Sultanin 0 10 0 

70 Medins 1 Pargo Dollar 

BARBARY. Algiers, Tunis, Tripoli, Una, 6 c. 

An Afper - - - - q o 

a Medin - „ OO 

a*Rial old Plate o o 
a Double - 01 
a Dollar 

a Silver ,Chequin 
a~Dol!ar 

a Zequin 

a Pi dole 

3 Afpers 

10 Afpers 
2 Rials 

4 Doubles 

24 Medins 

30 Medins 

180 Afper3 
15 Doubles 

o 4 6 
° 3 4- 
046 

o 16 9 

MOROCCO. Santa Cruz, Mcquinez, Fez, Tangiars, 
Sallee, life. 

A Fluce - - - 00 of r 

24 Floces = a Blanquil - 0 o z 



4 Blanquils 
7 Blanquils 

14 Blanquils 

2 Quartos 

28 Blanquils 
54 Blanquils 

100 Blanquils 

MON 
DROCCO, &c. 

an Ounce 

an 0<Stavo 

a Quarto 
a Medio 
a Dollar 

a Xequin 
a Piftole 

[ 5-8' 

'• 
O O 

O I 
O 2 

O 4 
O 4 

o 9 

o 16 

ENGLISH. Jamaica, Barbadoes, &c. 

•{-Halfpenny - 0 0 O.Vo < 

2 Halfpence = fa Penny 0 0 O -§-J O 

7^- Pence a Bit 0 0 5 T & 
12 Pence fa Shilling 0 0 8 W 
75 Pence a Dollar 0 4 6 Jg 

7 Shillings a Crown 0 5 0 
20 Shillings fa Pound 0 H 3 
24 Shillings a Piftole 0 16 9 
30 Shillings a Guinea 1 1 0 

FRENCH, 

■f-A Half Sol 

2 Half Sols 

7x Sols 
15 Sols 
20 Sols 

7 Livres 18 Livres 

26 Livres 

32 Livres 

Domingo, Martinico, &c. 

o o 
= fa Sol - 00 

a Half Scalin O' o 
a Scalin o c 

+a Livre o o 

a Dollar o 4 

an Ecu o 4 
a Piftole o 16 

a Louis d’Or x o 

2 H 

5 i 

s* 

] MON 

ENGLISH. Nova Scotia, Virginia, Ne-w Eng¬ 

land, 15'c. 
£. s. d. 

f A Penny 

12 Pence 

20 Shillings 

2 Pounds 
3 Pounds 

4 Pounds 
5 Pounds 

6 Pounds 
7 Pounds 

8 Pounds 
9 Pounds 

IO Pounds 

•fa Shilling 

ta Pound 

The value of the Currency alters 
according to the Plenty or Scarcity 

of Gold and Silver Coins that are 
imported. 

f A Denier 
12 Deniers 
20 Sols 

2 Livres 
3 Livres 

4 Livres 
5 Livres 

6 Livres 
7 Livres 
8 Livres 

9 Livres 

i o Livres 

Canada, Florida, Cafena, itfc. 

•fa Sol 

fa Livre. 

The Value of the Currency alters 
according to the Plenty or Scarcity 

of Gold and Silver Coins that are 
imported. 

Note. For all the Spanijh, Portuguefe, Dutch, and Da- 

nijb Dominions, either on the Continent or in the Weft Indie6, 

fee the Moneys of the rcfpe&ive nations. 

I Monk. MONK, a perfon who wholly dedicates himfelf to 

the fervice of religion, in fome monaftery, under the 

dire&ion of particular ftatutes and rules. 

The moft probable .account of the original of the 
monks is, that in the Decian persecution, in the middle 

of the third century, many perfons in Egypt, to avoid 

the fury of the ftorm, fled to the neighbouring defarts 

and mountains, where they not only found a fafe re¬ 

treat, but alfo more time and liberty to exercife them- 

felves in aftsof piety and divine contemplations; which 
fort of life became fo agreeable, that, when the per- 
fecntion was over, they refufed to return to their ha¬ 

bitations again, choofing rather to continue in thofe 

cottages and cells which they had made for themfelves 

in the wildernefs. From that time to the reign of 
Conftantine, monachifm was confined to the hermits 

or anachorets, who lived in private cells in the wilder¬ 

nefs: but when Pachomius had ereded Monasteries, 
other countries prefently followed the example. 

The manner of admilfion to the monadic life was 
ufually by fomc change of habit; not to fignify any 
religious myftery, but only to exprefs their gravity 

and contempt of the world. Long hair was always 
thought an indecency in men, and favouring of fecular 

vanity; and therefore they polled every monk at his 

admiflion, to diftinguilh him from feculars; but they 
never fhaved them, left they Ihould look like the priefts 

of Ifis. St Jerom, fpeaking of the habits of the monks, 
intimates that it differed from that of others only in 

this, that it was cheaper, coarfer, and meaner raiment. 

We read of no folemn vow, or profeffion, required at 
Vol. VII. 2 

their admiflion ; but they underwent a triennial pro- Monk, 

bation, during which time they were inured to the 

exercifes of the monadic life. If, after that time was 

was expired, they chofe to continue the fame exercifes, 

they were then admitted, without any farther cere¬ 

mony, into the community. As the monaderies had 
no ftanding revenues, all the monks were obliged to 
maintain themfelves by their daily labour: they had 

no idle mendicants among them; but looked upon a 

monk who did not work, as a covetous defrauder. 

Every ten monks were fubjedl to one, who was called 
the decanus, or dean, from his prefiding over ten; and 

every hundred had another officer called centejibrius, 
from his prefiding over an hundred; and above thefe 

were the fathers of the monafteries, alfo called abbotr. 
The bufisefs of the deans was to exaft every man’s 

daily talk, and carry it.to the fteward, who gave a 

monthly account of it to the abbot. See Abbot. 
For a particular account of the prefent monadic 

orders, fee Augustins, Benedictines, Carmelites, 

Dominicans, Franciscans, &c. 
Monk (Georjge), a perfonage memorable for having 

been the principal agent in reftoring Charles II. to 

his crown, was defcended from a very ancient family, 
and born in Devonlhire in 1608. Being an unpro¬ 
vided younger fon, he dedicated himfelf to arms from 

his youth, and obtained a pair of colours in the expe¬ 
dition to the Ifle of Rhee: he ferved afterwards in the 

Low Countries with reputation in both king Charles’s 
northern expeditions; and did fuch fervice in quelling 

the Irilh rebellioji, th3t he was appointed governor of 
29 G Dublin 



MON [51 
Monk Dublin, but was fuperfeded by parliamentary atitho- 

^ 1 rity. Being made major-general of the Irifh brigade 
Monks. emp]0ye(i ;n the fiege of Nantwich in Chefhire, he 

was taken prifoner by Sir Thomas Fairfax, and re¬ 

mained confined in the tower of London until the year 

1646; when, as the means of liberty, he took the 
Covenant, and accepted a command in the Irifh fer- 

vice under the parliament. He obtained the com¬ 

mand in chief of all the parliamentary forces in the 
north of Ireland, where he did fignal fervices, until 

he was called to account for a treaty made with the 
Irifh rebels; a circumftance which was only oblite¬ 

rated by his future good fortune. He ferved againft 
Charles II. under Oliver Cromwell with fuch fuccefs, 

that Oliver left him there as commander in chief; and 

he was one of the commiffioners for uniting that king¬ 
dom with the new-ere&ed commonwealth. He ferved 

at fea alfo againft the Dutch ; and was treated fo 

kindly on his return, that Oliver is faid to have grown 
jealous of him. He was, however, 3gain fent to Scot¬ 
land as commander in chief, and continued there five 

years: when he diflembled fo well, and improved cir- 

cumftances fo dextroufly, that he aided the defires of 
a wearied people, and reftored the king without any 

difturbance; for which he was immediately rewarded 

both with honours and profits. See Britain, n° 194, 
&c.—He was created duke of Albemarle, with a 

grant of 7000I. per annum eftate, befide other emo¬ 

luments ; and enjoyed the confidence of his matter 

without forfeiting that of the people. After his death, 

in 1670, there was publifhed a treadle compofed by 
him while he remained prifoner in the tower, in- 

titled, Obfervations on military and political affairs, a 
fmall folio. 

Monkev, in zoology. See Api, and Simia. 

MonKS-Hood, or Wolffs-lane. See Aconitum. 

Since the time of Theophraftus, moft of the fpecies 

©f monks-hood have been reckoned a deadly poifon 
both to men and brutes. Diofcorides, however, re¬ 

commends the external application of common monks¬ 

hood for pains of the eyes. The flowers of a great 
many fpecies communicate their noxious quality by 

being fmelled fo; and thofe of the fpecies called na- 

pllus being placed on the head, occafion a violent 
megrim. Of the bad qualities of thefe plants we 
fometimes avail ourfelves to get rid of vermin. A de- 

coftion of the roots deftroys bugs; the fame part be¬ 

ing powdered and adminiftered in bread orfome other 
palatable vehicle, to rats and mice, corrodes and in¬ 
flames their inteftines, and foon proves mortal. The 

juice of the plant is ufed to poifon flefh with, for the 
deftru&ion of wolves, foxes, and other ravenous beads. 

The beft antidote to the poifon of the different monks¬ 
hoods is faid to be the root of a fpecies of the fame 

genus, hence termed healthful or nuholefome monks-hood. 
It is the aconitum anthora of Linnaeus. The fame 

plant is regarded Sis efficacious againft bites of fer- 
pents and other venomous creatures. The roots have 
a bitter acrid tafte; the leaves are only bitter: the 

former are chiefly ufed in medicine; and, befides the 

excellent quality juft mentioned, are ftomachic, and 
promote perfpiration. The peafants, who gather the 
plants on the Alps and Pyrenees, are faid to ufe it 
with fuccefs againft the biting of mad dogs, and to 

cure the colic. It is remarkable, that the monks¬ 

hoods with blue flowers are much more virulent than 
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the yellow or white-flowered kinds. Miller aflVrts Monmouth, 
that the huntfmen of the wolves and other wild beads Monmouth- 

on the Alps, dip their arrows into the juice of thofe lre' 

plants, which renders the wounds made by them 
deadly. 

MONMOUTH (James, duke of), fon to Charles II. 

by Mrs Lucy Walters, was born at Rotterdam in 
1649. Upon the Refloration, he was called over to 

England, where the king received him with all ima¬ 

ginable joy, created him earl of Orkney (which was 

changed into that of Monmouth), and he took his 

feat in the houfe of peers in the entiling feffion of 
parliament. He married Anne, the heirefs of Francis 

earl of Buccleugh; and hence it came to pafs 

that he had alfo the title of Buccleugh, and took the 
firname of Scot, according to the cuitom of Scotland. 

In 1668 his father made him captain of his life-guard 
of horfe; and in 1672 he attended the French king 

in the Netherlands, and gave proofs of bravery and 

condu&. In 1673 the king of France made him 

lieutenant-general of his army, with which he came 
before Maeftricht, and behaved himfelf with incredible 

gallantry, being the firft who entered it himfelf. He 
returned to England, was received with all pofltble 

refpeft, and was ele&ed chancellor of the univerfity of 
Cambridge. After this he went to afiift the prince 

of Orange to raife the fiege of Mons, and did not a 

little contribute towards it. He returned to England; 

and was fent, in quality of his father’s general, to 
quell an infurre&ion in Scotland, which he effected s 

but foon after he fell into difgrace; for, being a Pra- 

teftant, he was deluded into ambitious fchemes, upon 
the hopes of the exclufion of the duke of York: he 

confpired againft his father and the duke; and when 
the latter came to the throne by the title of James II. 

he openly appeared in arms, encouraged by the Pro- 

teftant army; but coming to a decifive battle before 
he had fufficient forces to oppofe the royal army, he 

was defeated, taken foon after concealed in a ditch, 
tried for high-treafon, condemned, and beheaded in 

1685, aged 36. See Britain, n° 242. 249—265. 
Monmouth, the capital of the county of Mon- 

mouthfhire in England. It has its name from its 

fituation at the conflux of the Monow, or Mynwy, 

and Wye. Here was a cattle in William the Con¬ 
queror’s time, which Henry III. took from John 

baron of Monmouth. It afterwards came to the houfe 
of Lancafter, who bellowed many privileges upon the 
town. Here Henry V. firnamed of Monmouth, was 

born. The famous hiftorian Geoffrey was alfo born 
at this place. Formerly it gave the title of earl to 

the family of Carey, and of duke to king Charles the 
fccond’s eldeft natural fon; but now of earl to the 

Mordaunts, who are alfo earls of Peterborough. It 
is a populous and well-built place, and carries on a 

confiderable trade with Briftol by means of the Wye. 

W. Long. 2. 30. N. Lat. 51.47. 
Monmouthshire, a county of England ; anciently 

reckoned a part of Wales, but in Charles the fecond’s 
time taken into the Oxford circuit, and made an 

Englifh county. It has Brecknocklhire and Here- 
fordfhire on the north, from the latter of which it is 
feparated by the Monow ; Glocefterftiire on the eaft, 

from which it is feparated by the Wye ; Glamorgan- 
fhire on the weft, and the river Rumney running be¬ 

tween them; and on the fouth it is bounded by the 

Severn 
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Monochord Severn fea, into which thefe rivers, and alfo the Ufk, 

!l difcharge themfelves. It is about 29 miles in length, 

tapa*10* an<^ 20 *n breadth, The country is in fome parts 
--!— woody, and in others hilly: yet the air is nowhere 

bad, nor the foil barren; for the hills feed large flocks 

of black cattle,, fheep and goats, and the valleys pro¬ 

duce plenty of corn. It is alfo well watered; and fo 

plentifully fupplied with coal, that the pooreft cot¬ 

tager can afford to keep a good fire all the winter. 

The county fends three members to parliament. The 
principal manufa&ure is flannel. 

MONOCHORD, a mufical inftrument with only 

one filing, ufed to try the variety and proportion of 
founds. It is formed of a rule, divided and fnbdivided 

into feveral parts, on which there is a moveable firing 

ft retched upon two bridges at each extreme. In the 

middle between thefe is a moveable bridge, by means 
of which, in applying to it the different divifions of 

the line, the founds are found to bear the fame pro¬ 

portion to each other as the divifion of the line cut by 
the bridge. There are alfo monochords with 48 fixed 

bridges. This inftrument is alfo called the harmonical 

canon, or the canonical rule, becaufe it ferves to 
meafure the degrees of gravity or acutnefs.—^Monochord 

is alfo ufed for any mufical inftrument that confifts of 

only one firing or chord ; in this fenfe the trumpet 

marine may properly be called a monochord. 
MONODON, in ichthyology, a genus of fifties 

belonging to the order of cete. It has a long wreathed 

tooth in the upper jaw, which perforates the upper 

lip, and has the appearance of a horn ; from this cir- 

cumftance it has got the name of the unicorn-fi/h. It 

is the narwhal of Pontopiddan, and is of the whale 

kind. Sometimes it grows to 25 feet in length 5 but 

the ufual fize 1b from 16 to 20. 
MONODY, in ancient poetry, a mournful kind of 

fong, fung by a perfon all alone, to give tent to his 
grief. The word is derived from ^o»©* « alone,” and 
Kiia “ I fing.” 

MONOECIA, from mm®* “ alone,” and <"*'* “ a 

houfe;” the name of the 21ft clafs in Linnaeus’s fexual 

method. See Botany, n° 1296. 
MONOGRAM, a charadkr or cypher, compofed 

of one, two, or more letters, interwoven ; being a 

kind of abbreviation of a name, anciently ufed as a 
feal, badge, arms, &c. 

MONOGYNIA, from ^v©* “alone,” and?-‘'>’» “a 

woman the name of the firft order or fubdivifion in 

the firft 13 claffes of Linnaeus's fexual method ; con- 

ftfting of plants which, befides their ageement in 

their claffic chara&er, generally derived from the num¬ 

ber of their ftamina, have only one ftile, or female 
organ. 

MONOMOTAPA, a country of Africa, has the 
maritime kingdom of Sofala on the eaft, the river 

Del Spirjtu Santo on the fouth, the mountains of 
Caffraria on the weft, and the river Cauma on the 

north, which parts it from Monoemugi. The air 

of this country is very temperate ; the land fertile in 
paftures and all the neceffaries of life, being watered 

by feveral rivers. The inhabitants are rich in black 

cattle, which they value more than gold. They have 

a vaft number of elephants, as appears from the great 
quantity of ivory that is exported from hence. There 

are many gold-mines, and the rivers that run through 

their veins carry a great deal of gold-duft along with 
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them. The inhabitants are lovers of war, which is Monopeti- 

the employment followed by all thofe who do not apply lous- 

themfelves to commerce. This country is divided into ,T $ 
feven provinces or petty kingdoms, vaffals to the king ; onolroPa- 

viz. Monomotapa Proper, Quiteve, Manica, Iiiham- 
bana, Inhemior, Sabia, and Sofala. 

MONOPETALOUS, in botany, a term applied 
to flowers that have only one petal or flowtr-leaf. 

MONOPOLY, one or more perfons making them¬ 

felves the foie matters of the whole of a commodity, 

manufacture, and the like, in order to make private 
advantage of it, by felling it again at a very advanced 

price. Or it is a licence or privilege allowed by the 

king for the foie buying and felling, making, working, 
or ufing any thing whatfoever.—Monopolies had been 

carried to an enormous height during the reign of 

queen Elizabeth ; and were heavily complained of by 
Sir Edward Coke, in the beginning of the reign of 

king Jame3 the firft: but were in great meafure re- 
mediedby ftatute 2: Jac. I. c. 3. which declares fuch 

monopolies to be contrary to law, and void ; (except 

as to patents, not exceeding the grant of fourteen 

years, to the authors of new inventions; and except 

alfo patents concerning printing, faltpetre, gunpowder, 
great ordinance, and ihot) ; and monopolifts are pu- 

niftied with the forfeiture of treble damages and double 

cofts, to thofe whom they attempt to difturb; and if 
they procure any adtion, brought againft them for 

thefe damages, to be ftayed by any extrajudicial or¬ 

der, other than of the court wherein it is brought, 

they incur the penalties of pramunire. Combinations 

alfo among victuallers or artificers, to raife the price 
of provifions, or any commodities, or the rate or la¬ 

bour, are in many cafes feverely punilhed by particu¬ 

lar ftatute ; and, in general, by ftatute 2 & 3 Ed¬ 

ward VI. c. 15. with the forfeiture of 10/. or twenty 

days imprifonment, with an allowance of only bread 
and water, for the firft offence; 20/. or the pillory, 

for the fecond ; and 40 /. for the third, or elfe the 

pillory, lofs of one ear, and perpetual infamy. In 

the fame manner, by a conftitution of the emperor 
Zeno, all monopolies and combinations to keep up 

the price of inerchandife, provifions, or workmanlhip, 

were prohibited, upon pain of forfeiture of goods and 
perpetual baniftuneut. 

MONOSYLLABLE, in grammar, a word that 

confifts only of one fyllable, and is compofed either of 

one or more letters pronounced at the fame time. 
The too frequent ufe of monofyllables has a very bad 

effedl in Engliih poetry, as Mr Pope both intimate* 

and exemplifies in the fame verle, viz. 
“ And ten flaw words oft creep in one dull line." 

MONOTONY, an uniformity of found, or a fault 

in pronunciation, when a long feries of wolds are 

delivered in one unvaried tone. See Reading. 
MONOTROPA, Bird’s-nest ; a genus of the mo- 

nogynia order, belonging to the decandria clafs of 

plants. There are two fpecies; of which the only 
remarkable one is the hippopithys, a native of Britain 

and fome of the more northerly kingdoms of Europe 

It is about five inches high, having no other leaves 

than oval feales, and terminated with a nodding fpike 
of flowers, which in the feeding-ttate becomes eredi : 

the whole plant is of a pale-yellow colour, finelling 

like the primrofe, or like beans in bloffom. The 
country-people in Sweden give the dried plant to 

29 G 2 cattle 
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Monro, cattle that have a cough. 

* MONRO (Dr Alexander, fenior), a moft eminent 

pbyfician and anatomift, was defcended by his father 
from .the family of Monro of Milton, which had large 

poffeffions in the county of Rofs ; and by his mother, 

from that of Forbes of Cullodeu. 
His father John, youngeft fon of Sir Alexander 

Monro of Bearcrofts, was bred to phyfic and furgery, 
and ferved for fome years as a furgeon in the army 

under king William in Flanders: but, for feveral fuc- 

ceffive years, obtaining leave of abfence from the army 
in the winter, he during that feafon refided with his 

wife in London, where his fon Alexander was born 

in the 1697. About three years thereafter, he quitted 
the army, and went to fettle as a furgeon at Edin¬ 
burgh ; where his knowledge in his profeffion, and 

engaging manners, foon introduced him into an exten- 
five practice. 

The fon {hewed an early inclination to the ftudy of 
phyfic ; and the father, after giving him the beft edu¬ 

cation that Edinburgh then afforded, fent him fuc- 
ceffively to London, Paris, and Leyden, to improve 
himfelf further in his profeffion. At London, he at¬ 

tended the ledtures of Mefirs Hawkfbee and Whifton 

on experimental philofophy, and the anatomical de- 

monftrations of Mr Chefelden. At Paris, he attended 
the hofpitals, and the ledtures which were read on the 

different branches of phyfic and furgery at that time. 
Towards the end of autumn 17x8, he went to Ley¬ 

den, and ftudied under the great Boerhaave; by 
•whom he was particularly efteemed. 

On his return to Edinburgh in autumn 17x9, 
Mefirs Drummond and Macgill, who were then con- 
jundt nominal profeffors and aemonftrators of anatomy 

to the furgeons company, having refigned in his 
favour, his father prevailed on him to read fome pub¬ 

lic ledtures on anatomy, and to illuftrate them by 
Ihewing the curious anatomical preparations which he 

had made and fent home when abroad. He at the 
fame time perfuaded Dr Alfton, then a young man, 

to give fome public ledtures on botany. Accordingly, 

in the beginning of the winter 1720, thefe two 
young profefTors began to give regular courfes of 
ledtures, the one on the materia medica and botany, 

the other on anatomy and furgery ; which were the 
firft regular courfes of ledtures on any of the branches 

of medicine that had ever been read at Edinburgh, 
and may be looked upon as the opening of that me¬ 

dical fchool which has fince acquired fuch great repu¬ 
tation all over Europe. 

In fummer 1721 and 1722, Dr Monro, by the 

perfuafion of his father, read fome ledtures on chi- 
rurgical fubjedts; particularly on wounds and tumours, 
which he never would publifh, having wrote them in 

a hurry and before he had much experience; but in- 
ferted from time to time the improvements he thought 
might be made in furgery, in the volumes of Medical 
Effays and Obfervaiions to be hereafter mentioned. 

About the year 1720, his father communicated to 
the phyficians and furgeons at Edinburgh, a plan, 
which he had long formed in his own mind,, of having 

the different branches of phyfic and furgery regularly 
taught at Edinburgh; which was highly approved of 

by them, and by their intereft regular profefforfhips 

of anatomy and medicine were inftituted in the uni- 

verfity. His fon, Dr Monro, was firft made univer- 
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fity-profeflbr of anatomy; and two or three years Monro, 

afterwards, Drs Sinclair, Rutherford, Innes, and 
Plummer, were made profeffors of medicine 5 the pro- 
fefforfhip of materia medica and botany, which Dr 

Alfton then held, having been added to the univerfity 

many years before. Immediately after thefe gentle¬ 
men were eledted profeffors, they began to deliver re¬ 

gular courfes of ledtures on the different branches of 

medicine, and they and their fucceffors have uniform¬ 
ly continued fo to do every winter. 

The plan for a medical education at Edinburgh was 

ftill incomplete without an hofpital, where ftudents 
could fee the pradtice of phyfic and furgery, as well 
as hear the lectures of the profeffors. A fcheme was 

therefore propofed by Dr Monro’s father, and others, 
particularly the members of the royal college of phy- 

cians and board of furgeons, for railing by fubfcrip- 
tion a fund for building and fupporting an hofpital for 

the reception of difeafed poor ; and our author pnb- 

lifhed a pamphlet fetting forth the advantages that 

would attend fuch an inftitution. In a fhort time a 
confiderable fum of money was raifed, a fmall houfe 

was fitted up, and patients were admitted into it, and 

regularly attended by many of the phyficians and fur¬ 
geons in town. The fund for this charity increafing 

very confiderably, in a great meafure from the acti¬ 
vity and influence of that very worthy citizen and 

magiftrate George Drummond, Efq. the foundation 

was laid of the prefent large, commodious, and ufeful 

hofpital, the Royal Infirmary; in the planning of 
which Dr Monro fuggefted many ufeful hints, and in 

particular the elegant room for chlrurgical operations 

was defigned and executed under his diredtion. Pro- 

voft Drummond and he were nominated the building 
committee; and the fabric was entirely completed in a 

fhort fpace of time. It has fince been fo largely en¬ 
dowed, as to be capable of receiving a great number 

of difeafed poor, whofe cafes the ftudents of phyfic 

and furgery have an opportunity of feeing daily 
treated with the greateft attention and care by phy- 

ficians and furgeons eminent in their profeffion ; and 

a regifter of the particulars of all the cafes which have 
been received into the houfe fince its firft opening has 

been kept, in books appropriated for that purpofe, 
for the ufe of the ftudents. 

In order to make the hofpital of ftill further ufe to 

the ftudents, Dr Monro frequently, while he con¬ 
tinued profeffor of anatomy, gave ledtures on the 

chirurgical cafes; and the late judicious phyfician. Dr 
Rutherford profeffor of the practice of phytic, began, 
in the year 1748, to deliver clinical ledtures, tof>e con¬ 

tinued every winter, on the moil remarkable cafes in 
the hofpital. 

Doctor Monro, though he was eledted profeffor of 

anatomy in the year 1721, was not received into the 

univerfity till the year 1725, when he was indudted 
along with that great mathematician the late Mr Colin 

Maclaurin, with whom he ever lived in the ftridteft 
friendfhip. From this time he regularly every winter 

gave a courfe of ledtures on anatomy and furgery, 
from Odtober to May, upon a moft judicious and com- 

prehenfive plan: A talk in which he perfevered with 
the greatell affiduity, and without the lead interrup¬ 

tion, for near forty years; and fo great was the repu¬ 
tation he had acquired, that ftudents flocked to him 

from the moftdiftantcornersofhis majefty’s dominions. 
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In our profeffor entirely relinquiflied the bti- 

— finefs of the anatomical theatre to his fon Dr Alex¬ 
ander, who had returned from abroad, and had afiilted 
him in the courfe of lcCtures the preceding year. But 

after this relignation, he ftill endeavoured to render his 
labours ufeful to mankind, by reading clinical leCiures 

at the hofpital for the improvement of the ftudents; 

of which Dr Duncan, who was one of his pupils, has 

given the following acccount. “ There I had myfelf 

the happinefs of being a pupil, who profited by the 

judicious conduCt of hia practice, and was improved 
by the wifdom and acutenefs of his remarks. I have 

indeed to regret that I attended only the laft courfe 
of his leCiures in which he had ever a {hare, and at a 

time when he was fubjeCted to a difeafe which proved 

at length fatal. Still, however, from what I faw and 

from what I heard, I can venture to affert, that it is 

hardly pofiible to conceive a phyfician more attentive 
to practice, or a preceptor more anxious to communi¬ 

cate inftruCtions. His humanity, in the former of thefe 

characters, led him to beftow the moll anxious care on 
his patients while they were alive; and his zeal in the 

latter induced him to make them the fubjeCt of ufe¬ 
ful leflons when they happened to die.-In the dif¬ 

ferent nations of phyfician, of ledlurer, and of ma¬ 

nager in the hofpital, he took every meafure for in¬ 

quiring into the caufes of difcafes by difieCtion, 

He perfonally attended the opening of every body; 

and he not only didlated to the ftudents an accurate 

report of the difleCtion, but with nice difcrimination 
contrafted the difeafcd and fouud ftate of every organ. 

Thus, in his own perfon, he afforded to the Undents a 

confpicuous example of the advantages of early anato¬ 

mical purfuits, as the happieft foundation for a medi¬ 

cal fuperftruCture. His being at once engaged in two 
departments, the anatomical theatre and clinical chair, 

furnilhed him with opportunities both on the dead and 

living body, and placed him in the moll favourable fi- 

tuation for the improvement of medicine ; and from 

thefe opportunities he derived every pofiible advantage 

which they could afford.” 
His father, old Mr Monro, lived to an advanced age; 

and enjoyed the uufpeakable pleafure of beholding a 

fon, eftevmed and regarded by mankind, the principal 
aCtor in the execution of his favourite plan, the great 

object of his life, the founding a feminary of medical 

education in his native country: The fon, who furvi- 

ved him near 30 years, had the fatisfaCtion to behold 
this feminary of medical education frequented yearly 

by 300 or 400 ftudents, many of whom came from the 
molt diilant corners of his majefty’s dominions, and 

to fee it arrive to a degree of reputation far beyond 

bis moft farguine hopes, being equalled by few, and 

inferior to none, in Europe. 
Few men were members of more focieties than Dr 

Monro; ftillfewerequally afiiduou*in theirattendanceof 

thofe which in any way tended to promote public utility. 
He was a manager of many public charities; and not 

only a member of different medical focieties, but like- 

wife of ftveral others inftituted for promoting litera¬ 

ture, arts, fciences, and manufactures in Scotland, and 
was one of their moft ufeful members. While he was 

held in high eftimation at home, he was equally efteem- 

ed and refpeCted abroad, and was eleCted member of 

the royal fociety of London, and an honorary member 

of the royal academy of furgery at Paris, 
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He was not only very aCtive in the line of his own Monro. 

profefiion, but as a citizen and general member of the'-—- 
community; for, after he had refigned the anatomical 

chair to his fon, he executed with the ftriCteil punc¬ 

tuality the duties of feveral engagements both of a civil 

and political nature : He was a director of the Bank 

of Scotland, a Juftice of the Peace, a Commiflioner of 

High-roads, &c. 

At length, after a life fpent in the moft aCtive in- 

duftry, he became aflliCted with a tedious and painful 

difeafe, which he bore with equal courage and refig- 

nation till his death, which happened on July loih 

1767, in the 70th year of his age. 

Dr Monro was a man of great humanity and fweet- 

nefs of temper, and endowed with a lingular liberality 

of fentiment. He was a lincere friend, and an agree¬ 

able companion ; an affectionate hulband, and a kind 

-father; and was never more happy than when he could 

ferve thofe whom he thought deftrving. 

Of his works, the firft in order is his Ofteology, 

which was written for the ufe of ftudents, but is capable 

alfo of affording inftruCtion to the oldeft and moft expe¬ 

rienced practitioner; as, befides a minute defeription of 

the parts copied from nature, it every where abounds 

with new and important obfervations immediately ap¬ 

plicable to praCtice. It has been tranflated into many 
different languages; has paffed through numerous edi¬ 

tions ; and has been reprinted in foreign countries in 
the moft fuperb manner, accompanied with elegant and 

malterly engravings. His defeription of the LaCteal 

Sac and Thoracic DuCl contains the moft accurate ac¬ 
count of that important part of the body which has 

been yet published; and his Anatomy of the Nerves 

will tranfmit to pollerity an excellent example of accu¬ 
rate difleCtion, faithful defeription, and ingenious rea- 

foning. The fix volumes of Medical Effays and Ob¬ 

fervations, publilhed by a fociety in Edinburgh, are 

univerfally known and efteemed. To that fociety 
he was appointed fecretary; but, after the publi¬ 

cation of the firft volume, to which he had largely 

contributed, the members growing remifs in their at¬ 
tendance, he became the foie collector and publisher 

of the work : To him we are therefore in a great 

meafure indebted for thofe numerous and important 

difeoveries with which this publication has enriched 

every department of medical knowledge. In the two 

firft volumes of the Phyfical and Literary Effays, pufc- 

lilhed by the phyfical fociety of Edinburgh, in which 

he had the rank of one of the preiidents, we find fe¬ 

veral papers writteu by him, which are not the le3lt 

ornaments of that collection. His account of the Suc-- 
cefs of Inoculation in Scotland may be confidered as 

his laft publication: It demonftrates his extenilve cor- 

refpondence and indefatigable indullry, and has hacL 
great influence in promoting that falutary praCtice. 

Befides thefe, he was alfo the author of feveral other 

elegant and mafterly productions, which were either 
never publilhed, or were publilhed without his know¬ 

ledge and from incorreCt copies. A collection of all 

his works, properly arranged, corrected, and illuftra- 

ted with copperplates, has been publilhed by Dr A- 
lexander Monro, his fon and fucceffor in the anatomi¬ 

cal chair, in a fplendid quarto volume, printed for 

Elliot, Edinburgh, 1781 ; to which is prefixed a life 
of the author, by another of his fons,. Dr Donald, 

phyfician in London. The obfervatioa of an excellent 
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Mons judge, the illuftrious Haller, concerning our author’s 

II Medical Eflays and Observations, which now form a 
ftlonfon. p3rt co]]e£;onj may with no lefs juftice be 

applied to the whole: It is a “ book which ought to 
be in the pofieffion of every medical pradlitioner.” 

MONS, an ancient, large, handfome, rich, and 

very ftrong city of the Auftrian Netherlands, in Hai- 

nault. There is a chapter, confiding of 30 ladies of di- 
ftin&ion, who have the liberty of leaving the commu¬ 

nity when they intend to marry. They have feveral 

manufactures, and a good trade. It was taken by the 

allies in 1709, and by the French in July 1746; but 

rendered back by the treaty of Aix-la-Chapelle, after 
the fortifications were demoliflied. It Hands partly on 

a hill and partly on a plain, in 3 marfhy foil, on the 

rivers Haine and Trouillie, by which the country a- 

bout it may be overflowed when they pleafe. E. Lon. 

3. 39. N. Lat. 50. 25. 
Mons Sacer, (anc. geog.), a mountain of the Sa¬ 

bines beyond the Anio, to the call of Rome; whither 
the common people retired once and again to avoid 

the tyranny of the patricians. From this feceflion, 

and the altar of Jupiter Terribilis eredled there, the 
mountain took its name. 

MONSEIGNEUR, “ My lord;” a title of honour 

ufed by the French in writing or fpeaking to dukes, 
peers, archbifltops, biihops, and prefidents a mor- 

tier. Monfeigneur, abfolutely nfed, is a title now re- 

(trained t,o the dauphin of France; thus it is faid an 
officer belonging to Monfeigneur: but this cuftom was 

not introduced till the reign of Lewis XIV. the dau¬ 

phin before that time being called Monfitur le Dauphin. 

MONSIEUR, a title of civility ufed by the French, 
in fpeaking to or of their equals, or thofe that are but 

little below them. Thus a duke or a marquis, fpeaking 

to an equal or inferior, ufes the word Monfteur} and a 
mechanic fpeaking to a mechanic, gives him the fame 

title : but nobody calls the French king Monfteur, 

except the children of France The word is com¬ 
pounded of mon, “ my,” and feur, “ fir.” 

In France, the infenptions of all letters run thus* 

A monfteur monfteur fuch-a-one. Monfteur abfolutely 

ufed, is a title given to the fecond fon of France, and 
to the king’s brother. 

MONSOON, in phyfiology, a fpecies of trade-wind 
in the Eaft Indies, which, for fix months, blows con- 

Hantly the fame way, and the contrary way the other 
fix months. See Wind. 

MONSON (Sir William), a brave Englifh admi¬ 

ral, third fon of Sir John Monfon of South Carlton in 

Lincolnftiire, was born in-1569. He was employed 
in many expeditions againft the Spaniards in Queen 
Elizabeth’s time, and was highly honoured; the queen 

knighted him for his fervices in the earl of Eflex’s ex¬ 

pedition to Cadiz, where he affifted much by his wife 

and moderate counfel to the earl. Military men were 
no favourites with James I. therefore, on the death of 

the queen, he received no recompence or pay beyond 

the ordinary fervice in which lie was engaged: never- 
thelefs, as admiral of the narrow feas, he fupported 

the honour of the Britifh flag againft the infant info- 

• lence of the Dutch Hates, of which he frequently com¬ 

plains in his Navy Traits ; and protected our trade a- 

gainft the encroachments of France. He had the mif- 

fortune to fall into difgrace by bis vigilance, and was 

imprifoned in the Tower through the refentraent of 
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fome powerful courtiers; yet he was difeharged, and Monfter, 
wrote a vindication of his own conduit, intitled, “ Con--'— 

cerning the infolencies of the Dutch, and a Juftifica- 

tion of Sir William Monfon.” He fpent his latter 
days in peace and privacy, which he employed in di- 

gefting his Navy Traits; and died in 1643. Part of 

thefe traits were printed in 1682; and they were after¬ 

wards all included in Churchill’s Colleition of Voyages. 
MONSTER ; a birth or produition of a living 

thing degenerating from the proper and ufual dif- 

pofition of parts in the fpecies it belongs to. As, 

when there are too many members, or too few; or 
fome of them are extravagantly out of proportion, ei¬ 

ther on the fide of defeil or excefs. The word comes 

from the Latin monjirum, of monftrando, “ fhewing.” 
Whence alfo the box wherein relics were anciently- 

kept to be (hewn, was called monjirum.. Dugdale men¬ 
tions an inventory of the church of York with this ar¬ 

ticle, Item unum monjirum cum ojftbus fantti Petri in 

Beryl, & crucijixo in fummitate. 
Ariftotle defines a monfter to be a defeil of nature, 

when ailing towards fome end, it cannot attain to it, 
by reafon fome of its principles are corrupted. 

Monfters do not propagate their kind; for which 

reafon fome rank mules among the number of monfters; 

as alfo hermaphrodites. 
Females which bring forth twins, are found moft 

liable to produce monfters. The reafon, probably, is 

owing to this ; that though the twins are covered with 

one common chorion, yet they have each their feparate 
amnios, which, by their contiguity m3y chance to grow 

together, and fo occafion a confufion or blending of 

the parts. Hence fo many double creatures. 

F. Malebranche accounts for the produftipn of mon¬ 

fters in the animal-world, thus: The creator has efta- 
blifhed fuch. a communication between the feveral parts 

of his creation, that we are not only naturally led to 

imitate one another, i. e. have a difpofition to do the 

fame tilings and affume the fame manners with thofe 

with whom we converfe; but alfo have certain natural 
difpofitions which incline us to compaffion as well 

as imitation. Thefe things moft men feel, and are 

fenfible of; and therefore need not be proved. The 

animal-fpirits, then, are not only naturally carried into 

the refpe&ive parts of the body to perform the fame 

actions and the fame motions which we fee others do, 

but alfo to receive in fome manner their wounds, and 

take part in their fufferings. 
Experience tells us, that when we look attentively 

on any perfon feverely beaten, or that hath a large 

wound, ulcer, or the like, the fpirits immediately flow 

into thofe parts of our body which anfwer to thofe we 
fee fuffer in the other; unlefs their courfe be flopped 

from fome other principle. This flux of fpirits is very 
fenfible in perfons of a delicate conftitutiop, who fre¬ 

quently Ihudder, and find a kind of trembling in the 

body on thefe occations; and this fympathy in bodies 

produces compaffion in the mind. 

Now, it muft be obferved, that the view of a wound, 
&c. wounds the perfon who views it the more ftroiig- 

ly and fenfibly, as the perfon is more weak and deli¬ 
cate ; the fpirits making a ftronger imprefiion on the 

fibres of a delicate body, than in thofe of a robuft one. 
Thus ftrong, vigorous men, &c. fee an execution with¬ 

out much concern, while women, &c. are ftruck with 

pity and horror. As to children ftill ia their motherV 
womb, 
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Monftfr. womb, thefibresof their flefh being incomparably finer 

Montague, than thofe in women, the courfe of the animal-fpirits 

■' mull neceffarily produce much greater alterations. 

Thefe things being laid down, monfters are eaiily ac¬ 

counted for. Suppofe, v. gr. a child born a fool, and 

with all its legs and arms broke in the fame manner as 

thofe of criminals in fome countries are; which cafe we 

choofe to inftance in, becaufe we are told from Paris 

that fuch a monfter was aftually born there, and lived 

in one of their hofpitals 20 years: the caufe of this 

accident, according to the principles laid down, was, 

that the mother feeing a criminal executed, every 

ftrokc given to the poor man, (truck forcibly the ima¬ 
gination of the woman; and, by a kind of counter- 

ftroke, the tender and delicate brain of the child. Now, 

though the fibres of the woman’s brain were ftrangely 

(hakeu by the violent flux of animal-fpirits on this oe- 
Cafion, yet they had ftrength and confidence enough 

to prevent an entire diforder; whereas thefibresof the 

child’s brain being unable to bear the (hock of thofe 

fpirits, were quite ruined, and the ravage was great 

enough to deprive him of reafon all his lifetime. 

Again; the view of the execution frighting the wo¬ 

man, the violent courfe of the animal-fpirits was di- 

redled forcibly from the brain to all thofe parts of the 

body correfponding to the fuffering parts of the cri¬ 

minal ; and the fame thing mud happen in the child. 

But in regard the bones of the mother were drong e- 

nough to refill the impulfe of thofe fpirits, they were 

not damaged : And yet the rapid courfe of thefe fpi¬ 
rits could eafily overpower and break the tender and 

delicate fibres of the bones of the child; the bones be¬ 

ing the lad parts of the body that are formed, and ha¬ 

ving a very (lender confidence while the child is yet in 

the womb. 
To which it may be here added, that had the mo¬ 

ther determined the courfe of thefe fpirits towards 

fome other part of her body by tickling or fcratch- 

ing herfelf vehemently, the child would not in all 

probability have had its bones broken ; but the 
part aufwering that to which the motion of the fpi¬ 

rits was determined, would have been the fuffcrer. 

Hence appears the reafon, why women in the time 

of gedation, feeing perfons, &c. marked in fuch a 
manner in the face, imprefs the fame mark on the fame 

parts of the child: and why, upon rubbing fome hid¬ 

den part of the body when ftartled at the fight of 
any thing or agitated with any extraordinary paffion, 

the mark or imprefiion is fixed on that hidden part ra¬ 

ther than on the Face of the child. From the princi¬ 

ples here laid down, may mod, if not all, the pheno¬ 

mena of monders be eafily accounted for. 
MONTAGUE (Edward), earl of Sandwich, an il- 

ludrious Englifhman, who (hone from the age of 19, 
and united the qualifications of general, admiral, and 

ftatefman ; yet there were drange inconfillencies in 

his character. He ailed early againd Charles I.; he 

perfuaded Cromwell, whom it is faid he admired, to 
take the crown ; and he was zealous for the reftora- 

tion of Charles II. All this is imputed to a fond and 

unaccountable pafiion which he had for royalty. Up¬ 
on general Monk’s coming into England, he failed 

with the fleet to Holland, and foon after he had the 

honour to convoy his majefly to England. For 

this he was created knight of the garter; and on the 

12th of July 166a he was created baron Montague 

of St Neots in the county of Huntingdon, Vifcount Montague, 

Hinchinbrooke in the fame county, and earl of Sand- *■ 
wich in Kent, fworn one of his maj-efty’s mod honour¬ 

able privy-council, made mader of the king’s ward¬ 
robe, admiral of the Narrow Seas, and lieutenant- 

admiral to the duke of York, as lord high admiral of 

England. . 
When the Dutch war broke out in 1664, and the 

duke of York took upon himfelf the command of a 

fleet as high-admiral, his lordfhip commanded the blue 

fquadron, and by his indudry and care abundance of 

the enemies (hips were taken; and in the great battle 

fought on the third of June 1665, in which the Dutch 

loll admiral Opdam, and had 18 men of war taken 

and 14 dedroyed, a large (hare of the honour of the 

victory was judly given to the condn£l of the earl of 
Sandwich. On the return of the Englilh navy, the 

command of the whole fleet was given to the earl of 

Sandwich, which he was ordered to put as fpcedily as 

poflible in a condition to return to the coafl of Hol¬ 
land. Accordingly the earl failed on the fifth of July 

with 60 men of war to the Dutch coad; when finding 

that their Eaft India and Smyrna fleets were to return 

home north, about, he fleered for the coad of Norway, 

and found they had taken (helter in the port of Ber¬ 

gen, where the fleet were attacked: but leaving them 

there, and failing back towards the coad of Holland, 

he met with four Dutch Eafl Indiamen, with feveral 

other merchant-lhips, under a good convoy, and took 

eight men of war, two of their Ead India (hips* and 
20 fail of merchant-men; and a few days after, a part 

of the fleet falling in with 18 of the Hollanders, the 

greated part of them were alfo taken, with four Dutch 

men of war-, and above 1000 prifoners. On his return 
he was received by the king with didinguilhed marks 

of favour; and foon after, he was fent ambafiador-ex¬ 
traordinary to the court of Madrid, to mediate a peace 

between the crowns of Spain and Portugal; when he 

had the happinefs to conclude a peace between the two 
nations to their mutual fatisfa&ion. 

On the breaking out of the lad Dutch war, his lord- 
fliip went to fea with the duke of York, and com¬ 

manded the blue fquadron; the French admiral, count 

d’Edrees, commanding the white. The fleet was at: 

fea in the beginning of the month of May, and co¬ 

ming to an anchor in Southwold-bay in order to take 

in water, we are told, that on the 27th many officers 

and feamen were permitted to go on (hore, and were 

at Southwold, Dunwich, and Aldborougli; when, the 

weather beiug hazy, the earl gave it as his opinion, 

that, the wind (landing as it did, the fleet rode in dan¬ 
ger of being furpriled by the Dutch; and indeed, be¬ 

tween two and three the next morning, they were in¬ 
formed of their approach, upon which his royal high- 

nefs made the fignal for weighing anchor. The bine 

fquadron was out firfl,the red next, and the white was 
much a-flern. The earl of Sandwich in the Royal 

James, which carried 100 guns, began the fight, and 

fell Furioufly on the fquadron of Van Ghent in order 

to give the red of his fleet time to form ; when cap¬ 
tain Brakel, in the Great Holland, attacked the Royal 

James-; but was foon difabled, as were feveral other 
men of war, and three fire-(hips funk. By this time moil 

of hU men were killed; and the hull of the Royal James 

was fo pierced with (hot, that it was impofiible to carry 

her off. In this did refs he might have been relieved 
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Montague, by his vice-admiral Sir Jofeph Jordan, had not that 

gentleman been more Solicitous about afiifting the 
duke. When therefore he faw him fail by, heedlefs of 

the condition in which he lay, he faid tothofe who were 
about him, “ There is nothing left for us now, but to 

defend the (hip to the laft man.” Being at length 
grappled by a fourth fire-(hip, he begged his captain 

Sir Richard Haddock, and all his fervants, to get in¬ 

to the boat and fave themfelves, which they did: yet 

fome of the failors refufed to quit the admiral, and 
flaying endeavoured to extinguifh the fire, but in vain ; 

the fhip blew up about noon. His lordlhip’s body was 

found about a fortnight after, and was interred with 

great ftate in Henry VII.’s chapel. 
We have of his lordlhip’s writing, 1. The Art of 

Metals, in which is declared the manner of their ge¬ 

neration, tranflated from the Spanifh of Albaro Alonzo 

Barba, 8vo. 2. Several letters during his embaffy to 
Spain, publilhed with Arlington’s letters. 3. A letter 

to fecretary Thurloe. 4. Original letters and nego- 
ciations of Sir Richard Fanlhaw, the earl of Sandwich, 

the earl of Sunderland, and Sir William Godolphin, 

wherein divers matters between the three crowns of 
England, Spain, and Portugal, from the year 1663 

to 1678, are fet in a clear light, 2 vols 8vo. 
Montague (Lady Mary Wortley,) eminent by her 

Letters, was daughter of the firft duke of Kinglton, 
and died in 1762. 

Montague (Edward Wortley), fon of the former, 

paffed through fuch variegated fcenes, that a bare re¬ 
cital of them would favour of the marvellous. From 

Weftminller fchool, where he was placed for education, 
he ran away three feveral times. He exchanged 

clothes with a chimney-fweeper, and he followed for 
fome time that footy occupation. He next joined 
himfelf to a filherman, and cried flounders in Rother- 

hithe. He then failed as a cabin-boy to Spain; where 

he had no fooner arrived, than he ran away from the 
vefiel, and hired himfelf to a driver of m\iles. After 

thus vagabondizing it for fome time, he was discovered 
by the conful, who returned him to his friends in Eng¬ 

land. They received him with a joy equal to that of the 

father of the prodigal fon in the gofpel. A private tu¬ 
tor was employed to recover thofe rudiments of learn¬ 

ing which a life of diffipation, of blackguardifm, and 
of vulgarity, might have obliterated. Wortley was 

fent to the Weft-Indies, where he remained fome time; 
then returned to England, aCted according to the dig¬ 

nity of his birth, was chofen a member, andferved in 
two fucceflive parliaments. His expences exceeding his 

income, he became involved in debt, quitted his native 
country, and commenced that wandering traveller he 

continued to the time of his death. Having vifited 
molt of the eaftern countries, he contracted a partiali¬ 

ty for their manners. He drank little wine; a great 

deal of coffee ; wore a long beard ; fmoked much; 
and, even whilft at Venice, he was habited in the ea¬ 

ftern ftyle. He fat crofs-legged in the Turkilh falhion 
through choice. With the Hebrew, the Arabic, the 

Chaldaic, and the Perfian languages, he was as well ac¬ 
quainted^ with his native tongue. He publilhed fe¬ 

veral pieces. One on the “ Rife and Fall of the Ro¬ 
man Empire.” Another an exploration of “ The 

Caufes of Earthquakes.”—As this gentleman was 
remarkable for the uncommon incidents which at¬ 

tended his life, the clofe oi that life was no lefs 

marked with Angularity. He had been early mar- Montague^ 

ried to a woman, who afpired to no higher a~-- 
character than that of an induftrious walherwoman. 
As the marriage was folemnized in a frolic, Wortley 

never deemed her fufficiently the wife of his bofom to 

cohabit with her. She was allowed a maintenance. 
She lived contented, and was too fubmiffive to be 

troublefome on account of the conjugal rites. Mr Mon¬ 

tague, on the other hand, Was a perfeCt patriarch in his 
manners. He had wives of almoft every nation. When 

he was with Ali Bey in Egypt, he had his houfehold 

of Egyptian females, each driving who Ihould be the 
happy (he who could gain the greateft afcendency o- 

ver this Anglo-Eaftern bafliaw. At Conftantinople, 

the Grecian women had charms to captivate this un¬ 

fettled wanderer. In Spain a Spanilh brunette, in 

Italy the olive-complexioned female, were folicited to 
partake the honours of the bridal-bed. It may be 

alked what became of this group of wives ? Mr Mon¬ 

tague was continually fhifting the place, and confe- 
quently varying the fcene. Did he travel with his 

wives, as the patriarchs did with their flocks and herds? 

No fuch thing. Wortley, confidering his wives as 

bad travelling companions, generally left them behind 
him. It happened, however, that news reached his 

e3rs of the death of the original Mrs Montague the 

walherwoman. Wortley had no iffue by her; and 
without iffue male, a very large eftate would revert to 

the fecond fon oflord Bute. Wortley, owing the fa¬ 

mily no obligations, was determined, if poffible, to 

defeat their expectations. He refolved to return to 
England and marry. He acquainted a friend with his 

intentions, and he commifiioned that friend to adver- 
tife for any young decent woman who might be in a 

pregnant ftate. Several ladies anfwered it. One out 

of the number was feleCted, as being the molt eligible 

objedt. She waited with eagernefs for the arrival of 
herexpefted bridegroom; but, behold, whilft he was 

on his journey, death very impertinently arrefted him 
in his career. 

Montague (Charles), earl of Halifax, fourth fon 
of George Montague of Harton in Northampton/hire, 
Efq; fon of Henry the firft earl of Manchefter, was 

born in 1661. He was educated at Weftminfter- 
fchool and Cambridge, (hewed very early a mod preg¬ 

nant genius, and quickly made great progrefs in learn¬ 
ing. In 1684, he wrote a poem on the death of king 

Charles II. in which he difpbyed his genius to fuch 
advantage, that he was invited to London by the earl 
of Dorfet; and upon his coming thither he foon in¬ 

creased his fame, particularly by a piece which he 

wrote in conjunction with Prior, publilhed at London 
in 1687, under the title of The Hind and the Panther 

tranfverfedto the Story of the Country-moufe and the 
City-moufe. Upon the abdication of king James II. he 

was chofen one of the members of the convention, and 
recommended by the earl of Dorfet to king William, 

who immediately allowed him a penfion of 5001. per 

annum. Having given proofs of his great abilities in 
the houfe of commons, he was made one of the com- 
miflioners of the treafury, and foon after chancellor of 

the exchequer; in which poft he brought about that 
great work of recoining all the current money of the 

nation. In 1698, he was appointed firft commiffioner 
of the treafury; and in 1679, was created a peer of 

Englaud, by the title.of Baron Halifax in the county 

of 
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Montaigne, of York. In 1701, the houfe of commons impeached 
Montanifts. h;m 0f articles, which were difmilled by the houfe 

of Lords. He was attacked again by the houfe of 

commons in 1702, but without fuccefs. In 1705, he 

wrote, An anfwer to Mr Bromley’s fpeech in relation 

to the occafional Conformity-bill. In 1706, he was 
one of the commiflioners for the union with Scotland ; 

and upon pafling the bill for the naturalization of the 
ill^ftrious houfe of Hanover, and for the better fecuri- 

ty of the fuccefiion of the crown in the Proteftant line, 

he was made choice of to carry that adt to Hanover. 

Upon the death of Queen Anne, when the king had 

taken polTeffion of his throne, his lordlhip was ap¬ 
pointed firft commifiioner of the trea'fury, and created 

earl of Halifax and knight of the garter. He died in 

1715. His lordfhipfhip wrote feveral other pieces be- 

fides thofe abovementioned ; all which, with fome of 

his Speeches, were publilhed together in 1716, in an 

odtavo volume. 

MONTAIGNE (Michael de),a Trench gentleman, 

was born in Perigord in 1533. His father educated 

him with great care, and made him learn Latin as o- 

ther children learn their mother-tongue. His tutors 

were NicholasGronchi, who wrote De Comitiis Roma- 

norum ; William Guerenti, who wrote on Ariftotle ; 

George Buchanan ; and M. Anthony Muret. He was 

alfo taught Greek by way of recreation ; and becaufe 

fome think that ftarting children out of their fleep 

fpoils their underftanding, he was awakened every 

morning with the found of mufic. He was counfellor 

for a while in the parliament of Bourdeaux ; after¬ 

wards made mayor of Bourdeaux. He publilhed his [Effays, fo much known in the world, in 1580. Mon¬ 

taigne had a great deal of wit and fubtlety, but no fmall 

lhare of conceit and vanity. The learned and ingenious 

> are much divided in their opinion about his works. 

He died n 1592. 

MONTANISTS, Chriftian heretics, who fprung 

up about the year 171, in the reign of the emperor 

Marcus Aurelius. They were fo called from their 

leader, the hereliarch Montanus, a Phrygian by birth; 

whence they are fometimes ftyled Phrygians and Cata- 

phrygtans. 

Montanus, it is faid, embraced Chriftianity in hopes 

of rifmg to the dignities of the church. He pretended 

to infpiration; and gave out, that the Holy Ghoft had 

inftrudted him in feveral points, which had not been 
revealed to the apoftles. Prifcilla and Maximilla, two 

enthufiaftic women of Phrygia, prefently became his 

difciples; and in a Ihort time he had a great number 

of followers. The bilhops of Afia, being afTembled to¬ 

gether, condemned his prophecies, and excommunica¬ 
ted thofe who difperfcd them. Afterwards they wrote 

an account of what had patted to the weftern churches, 

where the pretended prophecies of Montanus and his 
followers were likewife condemned. 

The Montanifts, finding themfelves expofed to the 

cenfure of the whole church, formed a fchifm, and 

fet up a diftindt fociety under the direftion of thofe 

who called themfelves prophets. Montanus, in con¬ 

junction with Prifcilla and Maximilla, was at the head 
of the fed. 

Thefe fe&aries made no alteration in the creed. 

They only held, that the Holy Spirit made Montanus 
his organ for delivering a more perfed form of difci- 

pline than what was delivered by the apoftles. They 
Vo 1. VII. Z 
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refufed communion forever to thofe who were guilty of Montanas, 
notorious crimes, and believed that the bilhops had nnMol]ltnicllli 

authority to reconcile them. They held it 'unlawful 
to fly in time of perfection. They condemned fecond 

marriages, allowed the diffolution of marriage, and ob- 
ferved three lent?. 

The Montanifts became feparated into two branches; 

one of which were the difciples of Proclus, and the 

other of iEfchines. The latter arc chatted with fol¬ 

lowing the heterodoxy of Praxeas and Sabellius con¬ 
cerning the Trinity. 

MONTANUS (Benedict Arias), a mod learned 
Spanilh theologian, born in the diocefe of Badajox, 3- 

about the year 1528. He afiifted at the council of 

Trent with great reputation ; and his merit and wri¬ 

tings recommended him to Philip II. of Spain, who 

employed him in publifliing a new polyglot bible after 
the Complutenfiau edition, which was printed by the 

care of cardinal Ximenes. This bible was printed at 

Antwerp, whither Montanus went in 1571 ; and on 

his return to Spain he refufed the bilhopric which Phi¬ 

lip offered him for his reward, but fpent the reft of his 

days at Sevilla, where he died about the year 1598. 

Montanus had not only vaft erudition, but great good 

fenfe; he loved folitude, was very laborious, never 
drank wine, and feldom ate flelh. 

MONTECUCULI (Raymond de), generaliffimo 
of the emperor’s army, and one of the greateft com¬ 

manders of his time, was born in the duchy of Mode¬ 

na, of a diftinguilhed family in 1608. Erneft Mon- 

tecuculi his uncle, who was general of the artillery in 

the Imperial army, refolved that he fhould ferve firft as 

a common foldier, and that he fhould pafs through all 

the military degrees, before he was railed to command. 
This the young Montecuculi did with applaufe. In 

1644, when he was at the head of 2000 horfe, hefur- 

prifed by a precipitate march 10,000 Swedes, who laid 

liege to Nemeflau in Silefia, and obliged them to a- 

bandon their artilfery and baggage ; but a fhort time 
after, he was defeated and taken prifoner by the gene¬ 

ral Banier. Having obtained his liberty at the end of 

two years, he joined his troops to thofe of John de 

Wert; and defeated general Wrangel in Bohemia, who 

was killed in the battle. In 1657, the emperor made 

him general marfhal de camp; and fent him to the af- 

fiftance of John Cafimir, king of Poland. Montecu¬ 

culi vanquifhed Ragotzi prince of Tranfilvania, drove 

out the Swedes, and diftinguilhed himfelf in an extra¬ 

ordinary manner againft the Turks in Tranfilvania and 

Hungary. In 1673, he commanded the Imperial ar¬ 

my againft the French, and took Bonne ; he then pro¬ 

ceeded with feint marches in order to deceive Turenne, 

in which he obtained great honour. However, the 

command of that army was taken from him the next 

year; but it was reftored to him in 1675, in order 

that he might make head againft the great Turenne. 

All Europe had their eyes fixed on thefe two able war¬ 

riors, who then made ufe of all the ftratagems which 

genius and military knowledge were capable of fug- 

gefting. The marlhal de Turenne was obtaining the 

fuperiority, when he was taken off by a cannon-ball. 

Montecuculi wept at the death of fo formidable an 

enemy, and beftowed upon him the greateft. praifes. 

The great prince of Conde was the only French gene¬ 

ral that could deprive Montecuculi of the fuperiority 

he had obtained by Turenne’s death. That prince 

29 H was 
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Cvlontcf- was therefore fent to the Rhine, and flopped the Ina- 
: ca. perial general ; who confidered this lad campaign as 

“ the moll glorious of his life, not for his being con¬ 

queror, but for his not being conquered, when he was 

cppofed by a Turenne and a Conde. He fpent the 

reft of his life at the Imperial court; and died at Lintz, 

in 1680. He wrote Memoirs; the belt edition of which 

is that of Strafburg, in 1735. 
MONTESQUIEU (Charles de Secondat) baron, 

a moft illuftrious Frenchman defcended from an ancient 

and noble family of Guienne, was born at the caftle 

of La Brede, near Bourdeaux, in 1689. The greateft 

care was taker;of his education; and at the age of 20 

he had actually prepared materials for his Spirit of 

Laws, by we 1-digefted extraCts from thofe immenfe 

volumes of civil law which he had ftudied, not barely 

as a civilian,^but as a philofopher. He became a coun- 

fellor of the parliament of Bourdeauxin 1714, and was 
received prt lident a mortier two years after. In 1721 

he publifhed his Peifian Letters; in which, under the 

fcreen of Oriental manners, be fatirized thofe of 

Fiance, and treated of feveral important fubje&s by 

delicate tranfient glances : he did not avow this publi¬ 

cation ; but was no fooner pointed out as the author,, 
than zeal without knowledge, and envy under the mafk 

of it, united at once againft the Perfian Letters. He 
was received into the French academy in 1728; 

and having previoufly quitted his civil employments, 

he entirely devoted himfelf to his genius, and was 

no longer a magiftrate but a man of letters. Ha¬ 

ving thus fet himfelf at liberty, he travelled through 

Germany, Italy, Switzerland, Holland, and England, 

in which laft country he refided three years, and con¬ 
tracted intimacies with the greateft men then alive; for 

Locke and Newton were dead. The refult of his ob- 

fervations was, “ that Germany was fit to travel in, I- 

taly to fojqurn in, England to think in, and France 

to live in.” On his return he retired for two years to 

his eftate at La Brede, where he finilhed his work 

Qn the Caufes of the Grandeur and Declenfion of the Ro¬ 

mans i which appeared in 1734. The reputation ac¬ 

quired by this laft work only cleared the way for his 

greater undertaking, the Spirit of Laws, which was 

printed at Geneva in 2 vols 4to. 175Q. This was 
immediately attacked by the adverfaries of his Perfian 

Letters, in a multitude of anonymous pamphlets; con¬ 

taining all the reproaches to which a liberal mind is 

expofed from craft and ignorance. M. Montefquieu 
drew up a defence of this work ; which, for truth, mo¬ 

deration, and delicacy of ridicule, may be regarded as 

a model in its way. This great man was peaceably 

enjoying that fulnefs of efteem which his great merits 
had procured him, when he fell fick at Paris, and 

died on the 10th of February 1755.—The following 

character of this great man is drawn by Lord Chefter- 
field. “ His virtues did honour to human nature, his 

writings juftice. A friend to mankind, he aflerted their 

undoubted and unalienable rights with freedom, even 

in his own country; whole prejudices in matters of 
religion and government he had long lamented, and 

endeavoured, not without feme fuccefs, to remove. He 

well knew, and piftly admired, the happy conftitution 

of this country, where fixed and known laws equally 

reftrain monarchy from tyranny, and liberty from li- 

eentioufnefs. His works will illuftrate his name, and 

furvive him, as long as right reafon,. moral obligation, 

and the true fpirit of laws, lhall be underftood, re- Montfau* 

fpeCted, and maintained.”—As to his perfonal quali- c°n 

ties, we are told by his elogift M. d’Alembert, that “ he Montgo- 
was of a fweet, gay, and even temper. His cohverfation mery. 

was fpirited, agreeable, and iuftruCtive. Nobody told a —-- 

ftory in a more lively manner, or with more grace and 

lefs affeCtation. He had frequent abfence of mind ; 

but always awaked from it by fome unexpected ftroke 
that re-animated the languifhing converfation. Tho’ 

he lived with the great, he retired whenever he could 

to his eftate in the country, and there met his books, 
his philofophy, and his repofe. Surrounded at his 

leifure-hours with peafants, after having ftudied man 

in the commerce of the world, he ftudied him in thofe 

fimple people folely inftruCted by nature. With them 

he cheerfully converfed; he endeavoured, like Socrates, 

to find out their genius, and appeared as happy with 

them as in the moft brilliant affemblies; efpecially 
when he reconciled their differences, and by his benefi¬ 

cence relieved them from their diftrefles.” 
Befides the works already mentioned, M. Montef¬ 

quieu wrote feveral fmall pieces, as the Temple of Gni- 

dns, Lyfimachus, and Effay upon Tafte, which is left 

unfinifhed. His works have been collected fince his 

death, and printed at Paris in a fplendid edition, in 

quarto. They have likewife all of them been tranflated 

into Englilh. 
MONTFAUCON (Bernard de), a very learned 

Benedidine of the congregation of St Maur, Angular¬ 

ly famous for his knowledge in Pagan and ecclefiafti- 

cal antiquities, was bom of an ancient and noble fami¬ 

ly in Languedoc, in 1655. He ferved for fome time 

in the army ; but the death of his parents mortified 

him fo with regard to the world, that he commenced 

BenediAine monk in.1675, and applied himfelf in- 

tenfely to ftudy. Though Montfaucon’slife was long, 

healthy, retired, and laborious, his voluminous publi¬ 

cations feem fufficiently to have employed the whole; 

exclufive of his greateft undertaking, for which he will 

be always memorable. This was his Antiquite ex- 

plique, written in Latin and French, illuftrated with e- 

legant plates, in lo vols folio, to which he added a 

fupplement of 5 vols more. He died at the abbey of St 

Germain in J 741. 
MONTFERRAT, a province of Italy, with the 

title of a duchy ; bounded on the eaft by the duchy of 

Milan, and part of the territory of Genoa; on the 

north, by the Vercellefe and Canavefe 5 on the weft, by 
Piedmont properly fo called; and on the fouth by the 

territory of Genoa, from whence it is feparated by the 

Appennine mountains. It contains 200 towns and 

cattles; and is very fertile and well cultivated, abound¬ 

ing in corn, wine, oil, and filk. It belongs to the 

king of Sardinia. Cafal is the capital town. 
MONTGOMERY, the capital of a county of the 

fame name in North Wales, took its name from Roger 

de Montgomery earl of Shrewlbury, who built the 

caftle; but it is called by the Welfh Tre Valdwin, 

that is, Baldwin’s town ; having been built by Bald¬ 

win, lieutenant of the marches of Wales, in the reign 

of William I. The Wellh, after having put the gar- 

rifon to the fword, demolilhed it in 1095 ; but Hen¬ 

ry III. rebuilt it, and granted it the privileges of a 
free borough, with other liberties. It is a large and 

tolerably well built town, in a healthful fituation and 

fertile foil. It fends a member to parliament, and has 
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Montgo- the title of an earldom. It had alfo formerly a tower without firing a gun. According to the terms of ca- 

meryfhire andcaftle; but they were demolifhed in the civil wars, pitulation, all the French forces were to be fent to Old 

Mont. W* Long. 3. 10. N. Lat. 52. 36. France; and, confequently, all Canada became fubjedt 
--— Montgomeryshire, a county of North Wales, 35 to the crown of Great Britain : this ceflion was con- 

miles in length and 34 in breadth ; bounded on the 

north by Merionethfhire and Denbiglifhire, on the 

eaft by Shropfhire, on the fouth by Radnor and 

Cardiganfhires, and on the weft by another part of 

Merionethfhire. It contains about 34,000 inhabitants, 

and between 5000 and 6000 houfes. The coilnty is 

full of high hills, with a few valleys and meadows fit 

for corn and pafture. The air is fharp and cold on the 

mountains, but is more mild in the valleys. 

MONTH, the twelfth part of a year. See A- 

stronomy, n° 136. 

MONTMORENCY, a town of France, with the 

title of a duchy, remarkable for the tombs of the dukes 

of this name. It is feated on a hill, near a large val¬ 

ley, fertile in fruits, efpecially excellent cherries. E. 

Long. 2. 34. N. Lat. 48. 59. 

Montmorency (Anne de), a peer, marfhal, and 

conftable, of France, and one of the greateft generals 

of the 16th century, defended, in 1512, the city of 

Mezieres againft the emperor Charles V. and obliged 

the count of Naflau to raife the fiege. The following 

year he was made marfhal of France ; and in 1525 fol¬ 

lowing king Francis I. into Italy, he was taken with 

that prince at the battle of Pavia, which was fought 

contrary to his advice. The important fervices he af¬ 
terwards rendered the ftate were rewarded by the fword 

of conftable of France, with which he was prefented 

by the king on the 10th of February 1538. He af¬ 

terwards underwent various revolutions of fortune both 

at court and in ‘the field. At laft, being wound¬ 

ed at the battle of St Denis, which he gained on 

the 10th of November 1567, he died of his wounds 
two days after, at 74 years of age. It is faid, that a 

cordelier attempting to prepare him for death, when 

he was covered with blood and wounds, after the battle 

of St Denis, he replied in a firm and fteady voice: 

“ Do you think that a man who has lived near 80 

years with honour, has not learnt to die for a quarter 

of an hour ?” 

MONTPELIER, one of the handfomeft towns of 

France, and the moft confiderable in Languedoc ex¬ 

cepting Tholoufe, is fituated in E. Long. 4. 20. N. 

Lat. 45. 58. It hath a citadel, a bifhop’s fee, a fa¬ 

mous univerfity where the art of medicine is taught, a 

royal academy of fciences, and a mint. The ftreets 

are very narrow and crooked ; but always clean, be- 

caufe lying on a defcent. The inhabitants are reckon¬ 

ed about 30,000 in number, among whom are a great 

number of phyficians and apothecaries. This place is 

celebrated for its medicinal compofitions, which are 

diftributed all over Europe ; particularly Hungary- 

water, oil of lavender, fyrup of capillaire, effences, and 

perfumes. The air is extremely healthy, for which 

reafon valetudinarians come hither from all parts for 

their recovery. It is feated on a hill, on the river 

Merdanfon, which pafies fntofeveral parts of the town 

through fubterraneau vaults. 
MONT real, an ifland of North America, ia the 

river St Lawrence, about 28 miles long and 10 broad. 

The foil is very fertile, and the air wholefome. It be¬ 

longed to the French; but was taken by the generals 

Amherjl and Murray on the 8th of September 1760, 

firmed by the peace of 1763. The town is pretty 

well fortified; and has a pleafant fituation, with wide 
open ftreets. It is built on the fide of the river, 

from whence there is a gradual eafy afcent to what is 

called the Upper Town. The H6tel Dieu, the ma¬ 

gazines, ana the place of arms, are in the Lower 
Town ; which is alfo the refidence of the merchants. 

The feminary or fchool, the parifh-church, the monks 

called Recolets, the Jefuits, and the nuns, are in the 

Upper; where likewife the late governor, and moft of 

the officers, refided. There are alfo a general hofpi- 

tal, and a church belonging to the Jefuits, which is 

large and well-built. The inhabitants carry on a 

trade with the favages in fkins and furs. It is 120 

miles fotjth-weft of Quebec, and 110 north of Albany. 
W. Long. 72. 4. N. Lat. 45 35. 

MONTROSE, a handfome town of North Britain, 

in the fhire of Angus, fituated at the mouth of the 

river Efk, on the German Ocean, 46 miles north-eail 
of Edinburgh. 

Steel fpaws are very numerous in the country round 

Montrofe. Befides thefe, there is a well near this 

town, whofe water is of a whitifh colour, foft tafte, 

and faintly difcovering a mineral quality, and is of a 

different nature from the fteel one. It is univerfal- 

ly diuretic; and has been found ufeful in ftrangu- 
ries, fcorbutic diforders, flatulencies, &c, 

Montrose (Marquis of). See Graham; and Bri¬ 
tain, n° 137, 138, 143, 165. 

MONTSERRAT, an high mountain of Spain, in 

Catalonia, on which is a famous monaftery and cha¬ 

pel, dedicated to the Virgin Mary, whofe image is 

faid to perform many miracles; fo that numbers of 

pilgrims refort hither. It is inhabited by monks of fe- 
veral nations, who entertain all that come out of de¬ 

votion or curiofity, for three day3 gratis. This moun¬ 

tain is faid to be 10 miles in circumference, and five 

high, from the top of which there is a view of the 
country to the diftance of 150 miles. It is 25 miles 

N. W. of Barcelona. E. Long 2. 35. N. Lat. 41.40. 

Montserrat, one of the Caribbee Ifles belong¬ 

ing to Great Britain. It is a very fmall, but very 

pleafant ifland, fo called by Columbus from its refem- 

blance to a famous mountain near Barcelona in Cata¬ 

lonia. It lies in W. Long. 61. o. N. Lat. 16. 50. 

having Antigua to the north-eaft, St Chriftopher’s 

and Nevis to the north-weft, and Guadaloupe lying 
fouth fouth-caft at the diftance of about nine leagues. 

In its figure it is nearly round, about nine miles in 
extent every way, 27 in circumference, and is fnp- 

pofed to contain about 40,000 or 50,000 acres. The 

climate is warm, but lefs fo than in Antigua, and 

is eftcemed very healthy. The foil is mountainous, 

but with pleafant valleys, rich and fertile, between 
them ; the hills are covered with cedars and other fine 

trees. Here are all the animals as well as vegetables 

and fruits that are to be found in the other iflands, 

and not at all inferior them in quality. The inhabi¬ 

tants raifed formerly a confiderable quantity of indigo, 
which was none of the beft, but which they cut four 

times a-year. The prefent produft is cotton, rum, 

and fugar. There is no good harbour, but three to¬ 

lerable 
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Montferrat lerable roads at Plymouth, Old Harbour, and Ker’s- 

II bay, where they (hip the produce of the ifland. Public 
M°ore. a£pa;rs are adminiftered here as in the other ifles, by a 

lieutenant-governor, council, and affembly, compofed 

of no more than eight members, two from each of the 

four diftrifts into which it is divided. The wonderful 

effefts of induftry and experience in meliorating the 

gifts of nature have been no where more confpicuous 

than in thefe iflands, and particularly in {his, by gra¬ 
dually improving their produce, more efpecially of 

late years, fince the art of planting hath been reduced 

to a regular fyftem, and almoft all the defers of foil 
fo thoroughly removed by proper management and 

manure, that, except from the failure of feafons, or the 

want of hands, there is feldom any fear of a crop. In 

1770 there were exported from this ifland to Great 

Britain 167 bags of cotton, 1670I.; 740 hogflieads 

of rum, 7400I. To Ireland 133 ditto, 1330I.; 4338 

hogflieads 232 tierces 202 barrels of fugar, 79,507!.; 

in the whole 89,907!. To North America 12,6331. 
There are a few (hips employed in trading to this 

ifland from London and from Briftol. As to the 

number of inhabitants, according to the moft probable 

accounts, they confift of between 1200 and 1500 

whites, and from 10,000 to 12,000 negroes, tho’ fome 
fay not fo many. 

MONUMENT, in architefture, a building deftined 

to preferve the memory, &c. of the perfon who raifed 
it, or the perfon for whom it was raifed; fuch are a 

maufoleum, a triumphal arch, a pyramid, &c. 
MOOD, or Mode. See Mode. 

' Moods of Syllbgifm. See Logic, n° 85. 

Mood, or Mode, in grammar, the different manner 

of conjugating verbs. See Grammar. 

MOON, in aftronomy. See Astronomy, pafitn. 
Moon-Wort in botany. See Lunaria. 

MOOR, in country affairs, denotes an unlimited 
traft of land, ufually over-run with heath. 

MooR-Coc/f, or Gor-cock. See Tetrao. 

Moofi-Stone, a valuable ftone, much ufed in the 

coarfer works of the prefent builders; being truly a 

white granite, of a marbly texture. 

MOORE, or More, (Edward), a late ingenious 

writer, was bred 3 linen-draper, but quitted bufinefs 
to join the retinue of the mufes ; and he certainly had 

a very happy and pleating talent for poetry. In his Trial 

of Selim the Perfian, he complimented lord Lyttelton 
in an elegant kind of panegyric, couched under the 

appearance of accufation : and his Fables for the female 
fex, for eafy verification, poignant fatire, and ftri- 

king morals, approach nearer to the manner of Gay, 

than any other of the numerous imitations of that 

author. He wrote alfo three dramatic pieces; The 
Gamefter, a tragedy; The Foundling, and Gil Bias, 

comedies. The fuccefs of thefe was not fuch as they 

merited ; the firft of them having met with a cold re¬ 

ception, for no other apparent reafon but becaufe it 

too nearly touched a favourite and fafhionable vjee ; 
and the feeoud having been condemned for itsfuppofed 

refemblance to Sir Richard Steele’s Confcious Lovers, 

but to which good judges have been inclined to give 
it greatly the preference. Mr Moore married a lady 

of the name of Hamilton, daughter to Mr Hamilton 

table-decker to the princeffes ; who liad herfelf a very 
p-eotical turn, and has been faid to have afiifted him 

ja the writing of his tragedy. One fpecimen of her 
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poetry, however, was handed about before their mar- Mooring 

rrage, and has fince appeared in print in different col- II 

leftions of fongs, particularly in one called the Gold- Moot‘ 
finch. It was addreffed to a daughter of the famous 

Stephen Duck ; and begins with the following ftanza: 

Would you think it, my Duck, for the fault I mud own. 
Your Jenny, at laft, is quite covetous grown 1 
Tho’ millions if Fortune fhould lavifhly pour, 
I ftill fhou’d be wretched, if 1 ha<J not Moke. 

And after half a dozen ftanzas more, in which, with 

great ingenuity and delicacy, and yet in a manner 

that expreffes a fincereaffeftion,fhe has quibbled on our 

author’s name, (he concludes with the following lines: 

You will wonder, my girl, who this dear one can be, 
Whole merit can boafl fuch a conqueft as me: 
But you lhan’t know his name, tho’ I told you before, 
It begins with an M, but I dare not fay Moke. 

In the year 1753, Mr Moore commenced a weekly 
mifcellaneous paper, intitled The World, by AdamFitz- 

Adam; in which undertaking he was afiifted by lord 

Chefterfield with fome effays. This paper was collec¬ 

ted into volumes, and Mr Moore died foon after. 

MOORING, the aft of confining and fecuring a 

fhip in a particular flation, by chains or cables, 

which are either faftened to the adjacent fhore, or to 
anchors in the bottom. 

A fhip may be either moored by the head, or by 

the head and ftern: that is to fay, fhe may be fecured 

by anchors before her, without any behind; or fhe 

may have anchors out, both before and behind her; 

or her cables may be attached to pods, rings, or moor¬ 
ings, which anfwer the fame purpofe. 

When a fhip is moored by the head with her own 
anchors, they are difpofed according to the circura- 

ftances of the place where fhe lies, and the time fhe 

is to continue therein. Thus wherever a tide ebbs 

and flows, it is ufual to carry one anchor out to¬ 

wards the flood, and another towards the ebb, par¬ 

ticularly where there is little room to range about; 

and the anchors are laid in the fame manner, if 

the veflel is moored head and ftern in the fame 

place. The fituation of the anchors, in a road or 
bay, is ufually oppofed to the reigning winds, or 

thofe which are moft dangerous; fo that the fhip 

rides therein with the effort of both her cables. Thus 
if fhe rides in a bay, or road, which is expofed to a 

northerly wind and heavy fea from the fame quarter, 
the anchors pafling from the oppofite bows ought to 

lie eaft and weft from each other : hence both the 

cables will retain the fhip in her ftation with equal 
effort againft the aftion of the wind and fea. 

MOOSE, or Elk. See Cervus. 

MOOT, a difficult cafe argued by the young bar- 

rifters and ftudents at the inns of court, by way of 
exercife, the better to qualify them for praftice, and 

to defend the caufes of their clients. This, which is 
called mooting, is the chief exercife of the inns of 

court. Particular times are appointed for tfie arguing 

moot-cafes: the place where this exercife is performed 
was anciently called moot-hall; and there is a bailiff, 
or furveyor of the moots, annually efiofen by the 

bench, to appoint the moot-men for the inns of chan¬ 

cery, and to keep an account of the performance of 

exercifes.—The word is formed either from the Saxon 

metan, gemetan, “ meeting;” or from the French mot, 
“ word,” 
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MORAL PHILOSOPHY, or MORALS. 

MOral Philosophy is “ The fcience of man- 

“ ners or duty i which it traces from man’s 
“ nature and condition, and Ihews to terminate in his 

“ happinefs.” In other words, it is “The knowledge 

“ of our duty and felicity or, “The art of be- 
“ ing virtuous and happy.” 

It is denominated aq art, as it contains a fyllem of 
rules for , becoming virtuous and happy. Whoever 

pra<ftifes thefe rules, attains an habitual power or fa¬ 
cility of becoming virtuous and happy. It is likewife 

called a fcience, as it deduces thole rules from the 

principles and conn die ions of our nature, and proves 

that the obfervance of them is productive of our hap¬ 
pinefs. 

It is an art, and a fcience, of the highefl dignity, 

importance, and ufe. Its object is man’s duty, or his 
conduct in the feveral moral capacities and connections 

which lie fuftains. Its office is to direct that conduct; 
to lliew whence our obligations arife, and where they 

terminate. Its ufe, or end, is the attainment of hap¬ 
pinefs ; and the means it: employs are rules for the 

right conduct of our moral powers. 

Moral Philofophy has this in common with Natural 

Philofophy, that it appeals to nature or fact; depends 
on obfervation ; and builds its reafonings on plain un¬ 

controverted experiments, or upon the fullefl induc¬ 

tion of particulars of which theTubject will admit. We 

PAR 

Chap. I. 

Of Mam and his Connections. 

Man's in- TV/TAN is t°rn a weak, helplefs, delicate creature, 
fant (late. J_Vx unprovided with food, cloathing, and whatever 

elfe is nectffary for fubfiflence or defence. And yet, 
expofed as the infant is to numberlefs wants and dan¬ 

gers, he is utterly incapable of fupplying the former, 
or fecuring himfelf againfi the latter. But, though 

thus feeble and expofed, he finds immediate and fnre 

refources in the affeCtion and care of his parents, who 
refufe no labours, and forego no dangers, to nurie and 

rear up the tender babe. By thefe powerful infiindts, 

as by fome mighty chain, does nature link the parent 
to the -child, and form the flrongefl moral connection 

on his part, before the child has the leal! apprehenfion 
of it. Hunger and third, with all the fenfations that 

accompany or are connected with them, explain thein- 

felves by a language ftrongly expreffive, and irrefifli- 
bly moving. As the feveral fenfes bring in notices 

and informations of furrounding objects, we may per¬ 
ceive in the young fpectitor early figns of a growing 

wonder and admiration. Bright objects and ftriking 

,i founds are beheld and heard with a fort of commotion 

and fnrprife. But, without refiing on any, he eager¬ 

ly pafles on from object to objedi, Hill pleafed with 
whatever is mod new. Thus the love of novelty is 

mud obferve, in both thefe fciences, hew nature is 
affedted, and what her condudt is in fuch and fuch cir- 

cumftances. Or, in other words, we mufl colled! the 
appearances of nature in any given inftance ; trace 
thefe to fome general principles, or laws of operation ; 

and then apply thefe principles or laws to the explain¬ 
ing of other phenomena. 

Therefore Moral Philofophy inquires, not how 
man might have been, but how he is, conflituted : 

not into what principles or difpofitions his adlions 
may be artfully refolved ; but from what principles 

and difpofitions they actually flow : not what he may, 
by education, habit, or foreign influence, come to be, 
or do ; but what, by his nature, or original condim¬ 

ent principles, he is formed to be and do. We difco- 

ver the office, ufe, or dellination of any work, whe¬ 
ther natural or artificial, by obferving its flrudture, the 

parts of which it confifts, their connection or joint ac¬ 
tion. It is thus we underlland the office and ufe of a 

watch, a plant, an eye, or hand. It is the fame with 
a living creature, of the rational, or brute kind. 

Therefore, to determine the office, duty, or deliina- 
tion of man ; or, in other words, what his bufinefs is, 

or what condudt he is obliged to purfue ; we mult in- 
fpedt his conflitution, take every part to pieces, exa¬ 

mine their mutual relations one to the other, and the 

common effort or tendency of the whole. 

T I. 

formed, and the paflion of wonder kept awake. By 

degrees he comes acquainted with the moll familiar 
objedts, his parents, his brethren, and thofe of the 

family who are molt converfant with him. He con- 
tradts a fotiduefs for them, is uneafy when they are 

gone, and charmed to fee them again. Thefe feel¬ 
ings become the foundation of a moral attachment on 

his fide, and by this reciprocal fympathy he forms the 

domeltic alliance with his parents, brethren, and other 

members of the family. Hence he becomes interefled 
in their concerns, and feels joy or grief.| hope or fear, 

on their account, as well as his own. As his affec¬ 

tions now point beyond himfelf to others, he is’deno¬ 

minated a good or ill creature, as lie Hands well or ill 
ajfeCled to them. Thefe then are the firft links of the 

moral chain, the early rudiments, pr outlines of his 

charadter, his firfl rude effays towards agency, free¬ 

dom, manhood. 2 
When he begins to make excurfions from the uur- His child- 

fery, and extends his acquaintance abroad, he forms hood, 

a little circle of companions, engages with them in 
play, or in queff of adventures, and leads, or is led 

by them, as his genius is more or lefs afpiring. Tho’ 
this is properly the feafon in which appetite and paf- 

fion have the afeendant,. yet his imagination and in¬ 

tellectual powers open apace ; and as the various ima¬ 

ges of things pafs before the mental eye, he forms va- 
( a ) riety 
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riety of taftes; relifhes fome things, and diflikes others, 

as his parents, companions, and a thoufand other cir- 
cumftances, lead him to combine agreeable of difa- 

greeable fets of ideas, or reprefent to him obje&s in 
alluring or odious lights. 

As his views are enlarged, his afiive and foetal 
powers expand themfelves in proportion ; the love of 
action, of imitation, and of praife, emulation, enrio- 
fity, docility, a pafiion for command, zxvdfondnefs of 

change. His paflions are quick, variable, and pliant 
to every impreflion ; his attachments and difgufts 

quickly fucceed each other. He compares things, di- 
itinguifhes actions, judges of characters, and loves or 

hates them, as they appear well or ill affected to him- 
felf, or to thofe he holds dear. Mean while he foon 
grows fenfible of the confequences of his own actions, 

' as they attract kpplaufe, or bring contempt ; he tri¬ 
umphs in the former, and is afhamed of the latter; 
wants to hide them, and blulhes when they are dilco- 
vered. By means of thefe powers he becomes a fit 

fubjeCt of culture, the moral tie is drawn clofer, he 
feels that he is accountable for his conduCt to others as 
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well as to himfelf, and thus is gradually ripening for 
fociety and action. 

Ilis youth. As mail advances from childhood to youth, his paf- 
fions as well as perceptions take a more extenlive 
range. New i'enfes of pleafure invite him to new 

purluits; he grows fenfible to the attra&ions of beauty, 
feels a peculiar fympathy with the fex, and forms a 
more tender kind of attachment than he has yet expe¬ 
rienced. This becomes the cement of a new moral 

relation, and gives a fofter turn to his paflions and be¬ 
haviour. In this turbulent period he enters more 
deeply into a rel'tfih of fiendfhip, compamy, exercifes, 
and diverfions ; the love of truth, of imitation, and 

of deftgn, grows upon him ; and as his connections 
fpread among his n eighbours, fellow-citizens, and coun¬ 
try-men, his thirfi of praife, emulation, and facial af- 

ft{lions grow more intenfe and aClive. Mean while, 
it is impoflible for him to have lived thus long without 

having become fenfible of thofe more auguft fignatures 

of order, wtfdom, and goodnefs, which are flumped 
on the vifible creation ; arid of thofe ftrong fuggeflions 
within himfelf of a parent-mind, the fource of all in¬ 
telligence and beauty ; an objeCl as well as fource of 
that activity, and thofe afpirations which fomet'imes 

roufe his inmoft frame, and carry him out of himfelf 
to an almighty and all-governing power : Hence arife 
thofe fentiments of reverence, and thofe affeCtions of 
gratitude, refignatim, and love, which, liiik the foul 
with the Author of Nature, and form that moll fub- 

4 lime and god-like of all connections. 

His man- Man having now reached his prime, either new 
*100^* paflions fucceed, or the old fet are wound up to an 

higher pitch. For, growing more fenfible of his con¬ 
nections with the public, and that* particular commu¬ 
nity to which he more immediately belongs ; and ta¬ 

king withal a larger profpeCt of human- life* and its 
various wants and enjoyments1; - he forms more inti¬ 
mate friendlhips, grafps at power, courts honour, lays 

down cooler plans of intereft, and becomes more at¬ 

tentive to the concerns of fociety ; he enters into fa¬ 
mily connections, and indulges thofe charities which 

arife from thence. The reigning paflions of this pe¬ 

riod powerfully prompt him to provide for rhe decays 
of life; and in it companion and gratitude exert their 

influence in urging the man, now in full vigour, to 

requite the afleCtion and care of his parents, by fup- 
plying their wants and alleviating their infirmities. 5 

At length human life verges downwards; and old Old age. 
age creeps on apace, with its anxiety, love of eafe, 
inter efiednefis, fearfulnefs, forejight, and love of ojfi- 

fpring. The experience of the aged is formed to di- 
reCt, and their coolnefs to temper, the heat of youth; 

the former teaches them to look back on paft follies, 
and the latter to look forward into the confequences 
of things, and provide againft the word. Thus every 

age has its peculiar genius and fet of paflions corre- 

fponding to that period, and moll conducive to the 
profperity of the reft. And thus are the wants of one 

period fupplied by the capacities of another, and the 
wcaknejfies of one age tally to the pafftons of another. 6 

Befides thefe, there are other paflions and affections Paflions of 
of a lefs ambulatory nature, not peculiar to one period, every age. 

but belonging to every age, and aCling more or lefs in 

every bread throughout life. Such are felf-love, be¬ 
nevolence, love of life, honour, Jhame, hope, fear, de- 
fire, averfion, joy, forrow, anger, and the like. The 

two firft are afleclions of a cooler ftrain, one pointing 
to the good of the individual, the other to that of the 
lpecics ; joy and forrow, hope and fear, feem to be 

only modification's, or different exertions, of the fame 
original affeClions of love znd hatred, defire and aver¬ 

fion, arifing from the different cimnnftances or poli- 
tion of the objeCl defired or abhorred, as it is prefent 
or abfent. From thefe likewife arife other fecondary 
or occafional paflions, which depend, as to ther exift- 

ence and feveral degrees, upon the original affeClions 
being gratified or disappointed, as auger, complacence, 
confidence, jealoufy, love, hatred, dejedion, exalta¬ 
tion, contentment, difguft, which do not form leading 
paflions, but rather hold of them. 

By thefe Ample but powerful fprings, whether pe- Their joint 
riodical or fixed, the life of man, weak and indigent effects, 

as he is, is preferved and fecured, and the creature is 

prompted to a conllant round of a&ion, even to fup- 
ply his own numerous and ever-returning wants, and 

to guard againft the various dangers and evils to which 

he is obnoxious. By thefe links men are connected 
with each other, formed into families, drawn-1 into par¬ 
ticular communities, and all united as by a common 

league into one fyltem or body, whole members feel 
and fympathize one with another. By this admirable 
adjultment of the conftitution of man to his filate, and 
the gradual evolution of his powers, order is main¬ 
tained, fociety upheld, and human life filled with that 

variety of pafiion and a&ion which at once enliven and 
diverfify it. g 

This is a lhort fketch of the principal movements of The di- 
the human mind. Yet, thefe movements are not the refting 
whole of man ; they impel to a&ion, but do not direCl power, 
it ; they need a regulator to-guide their motions, to 

meafure and apply their forces : and accordingly 

they have one that naturally fiperintends and dire Us 

their a&ion. We are confcious of a principle within 
us, which examines, compares, and weighs things, 

notes the differences, obferves the forces, and fore¬ 
fees the confequences of affeClions and aClions. By 

this 
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this power we look back on part times, and forward 
into futurity, gather experiences, eftimate the real 
and comparative value of objects, lay out fchemes, 
contrive means to execute them, and fettle the whole 
order and oeconomy of life. This power we com¬ 
monly dillinguilh by the name of reafon or reflettion, 

the bufinefs of which is not to fuggeft any original no¬ 
tices or fenfations, but to canvafs, range, and make 

^ deductions from them. 
The judg- We are intimately confcious of another principle 
ing or ap- within us, which approves of certain fentiments, paf- 
provmg fiojis, and attions, and difapproves of their contraries, 
powers. In coni'eqnence of the decifions of this inward judge. 

*3 The other clafs of private paflions, which purftte . ^ ^ 
private pofitive good, may be called appetitive. How- 
ever, we lhall ftill retain the name of private, in con- pafG0ns. 
tradiftin&ion to the defenfive paflions. Man has a 
great variety of wants to fupply, and is capable of 
many enjoyments, according to the feveral periods of 
his life, and the different fituations in which he is 
placed. To thefe therefore a fuitable train of private 
paflions correfpond, which engage him in the purfuit 
of whatever is neceffary for his fiibfiltence or wel¬ 
fare. i4 

Our public or focial affections are adapted to the Public paf- 
feveral facial connexions and relations which we bear f'ons- 

we denominate fome actions and principles of conduct to others, by making us fenfible of their dangers, and 
L_,n ./ j _ J: fL-a ;// -- 

this difference in affections and actions, and feel a 
fequent relilh or diflike, is commonly called confidence 

or the moral fenfe. Whether fuch a power belongs 
to human nature or not, mult be referred to every 
one’s experience of what paffes within himfelf. 

Thefe pow- Thefe two powers of reafon and confc'tence are 
evidently principles different in nature and kind from 
the paflions and affections. For the paflions are mere 
force or power, blind impulfes, acting violently and 

diffe- 
t from 

affcftions. 

right, honejt, good; and others wrong, dijhoneji, ill. 
The former excite our ejleem, moral complacence, 

and ajfettion, immediately and originally of them- 
felves, without regard to their confluences, and whe¬ 
ther they affedl our interell or not. The latter do as 
naturally and necelfarily call forth our contempt, fcorn, 

interelling us in their wants, and fo prompting us to 
fecure them againft one and fupply the other. 

This is the firft ftep then to difeover the duty and 
dejlination of man, the having analyfed the principles 
of which he is compofed. It is neceffary, in the next 
place, to confider in what order, proportion, and mea- 

and averfion. That power by which we perceive fure of thofe inward principles, virtue, or a found mo¬ 
ral temper and right conduct confifts ; that we may 
dilcover whence moral obligation arifes. 

Chap. II. 

Of Duty, or Moral Obligation. 

It is by the end or defign of any power or move- The mea> 
ment that we muff: diredt its motions, and eftimate fure of 
the degree of force neceffary to its juft adlion. If it Powers- 
wants the force reqnifite for the obtaining its end, we 

wirhout choice, and ultimately tending each to their reckon it defective ; if it has too much, fo as to be 
refpedlive objects, without regard to the intereft of carried beyond it, we fay it is overcharged ; and in 
the others, or of the whole fyftem. Whereas the di- either cafe it is imperfedt and ill-contrived. If it has 
retting and judging powers diftinguilh and afeertain juft enough to reach the fcope, we efteem it right and 
the different forces, mutual proportions and relations, as it fhould be. Let us apply this reafoning to the paf- 
Which the paflions bear to each other and to the whole 
recoguize their feveral degrees of merit, and judge of 
the whole temper and conduit, as they refpedi either 
the individual or the fpecies ; and are capable of di- 
redting or reftraining the-blind impulfes of paflion in 
a due confifteney one with the other, and a regular 
fubordination to the whole fyftem. 

Divifion of This is fome account of the conflituent principles of 
hepaflions. our nature, which, according to their different mix¬ 

tures, degrees, and proportions, mould our charadter 
and fway our condudl in life. In reviewing that large 
train of affedtions which fill up the different ftages of 
human life, we perceive this obvious diftindlion among 
them ; that fome of them refpedi the good of the in¬ 

dividual, and others carry us beyond ourfelves to the 
good of the fpecies or kind. The former have there¬ 
fore been called private, and the latter public affec¬ 
tions. Of the firft fort are, love of life, of pleafure, 
of power, and the like. Of the laft are companion, 
gratitude, friendjbip, natural ajfettion, and the like. 
Of the private paflions *, fome refpedi merely the fe¬ 
curity and defence of the creature, fuch as refentment 

and fear ; whereas others aim at fome pofitive ad- 
Defenfive vantage or good, as wealth, eafe,fame. The former 
wlions. fort therefore, becaufe of this difference of objects, 

may be termed defenfive paflions. Thefe anfwer to 
our dangers, and prompt us to avoid them if we can, 
or boldly to encounter them when we cannot. 

lions. 

* Here we ufe paflions and affections without diffinCtion. 

The defence and fecurity of the individual being the Meafure of 
aim of the defenfive pajfons, that fecurity and defence l'ie defen* 
muft be the meafure of their flrength or indulgence. Ji^*spa‘* 
If they are fo weak as to prove infufficient for that 
end, or if they carry us beyond it, i. e. raife unnecef- 
fary commotions, or continue longer than is needful, 
they are unfit to anfwer their original defign, and 
therefore are in an unfound and unnatural ftate. The 
exercife of fear or of refentment has nothing defirable 
in it, nor can we give way to either without painful 
fenfations. Without a certain degree of them, we are 
naked and expofed. With too high a proportion of 
them, we are miferable, and often injurious to others. 
Thus cowardice or timidity, which is the excefs of 
fear, inftead of faving us in danger, gives it too for¬ 
midable an appearance, makes us incapable of attend¬ 
ing to the beft means of prefervation, and difarms 
us of courage, our natural armour. Fool-hardincfs, 

which is the want of a due meafure of fear, leads us 
heedlefsly in to.danger, and lulls us into a pernicious fe¬ 
curity. Revenge, i. e. exceffve refentment, by the 
violence of its commotion, robs us of that prefence of 
mind which is often the beft guard againft injury, and 
inclines ns to purfue the aggreflor with more feverity 
than felf-defence requires. Pufllanimity, or the want 
of a juft indignation againft wrong, leaves us quite un¬ 
guarded, and tends to fink the mind into a paffive 

( a 2 ) enervated 
Their difference will be marked afterwards. 
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enervated tamenefs. Therefore “To keep the de- 
** fenfive paffions duly proportioned to our dangers, 

“is their natural pitch and tenor.” 
Meafure of The private paffions lead usjo purfue fome pof- 
the private live fpecies of private good : that good therefore 
paffions. which is the object and end of each muli be the mea¬ 

fure of their refpective force, and diredt their opera¬ 

tion. If they are too weak or fluggifb to engage us 
in the purfuit of their feveral objects, they are evi¬ 
dently deficient ; but if they defeat their end by their 
impettiofity, then are they {trained beyond the juft 

tone of nature. Thus vanity, or an excejfive paffion 
for applaufe, betrays into fuch meanneffes and little 

arts of popularity as makes us forfeit the honour we 

fo anxioufly court. On the other hand, a total indif¬ 
ference about the eflcem of mankind removes a ftrong 

guard and fpur to virtue, and lays the mind open to the 
molt abandoned profecutions. Therefore, “ to keep 

“ our private paffions and defires proportioned to our 

“ wants, is the juft meafure and pitch of this clafs of 

18 “ affedtions.” . 
Compara- The defenfive and private paffions do all agree in 
tive force, general, in their tendency or conducivenefs to the in- 

tereft or good of the individual. Therefore, when 

there is a collifion of intereft, as may fometimes hap¬ 
pen, that aggregate of good or happinefs, which is 

compofed of the particular goods to which they re- 

fpedtively tend, muft he the common (tandard by 
which their comparative degrees of ftrength are to be 

meafured : that is to fay, if any of them, in the de¬ 
gree in which they prevail, are incompatible with the 
greateft aggregate of good or moll extenfive intereft 
of the individual, then are they uneqnal and difpro- 
portionate. For, in judging of a particular Jyflem or 
confiitution of powers, we call that the fupreme or 

principal end in which the aims of the feveral parts or 

powers coincide, and to which they are fubordinate ; 
and reckon them in due proportion to each other, and 
right with regard to the whole, when they maintain 
that fubordination of fubferviency. Therefore, “To 

“ proportion our defenfive and private paffions in fuch 

“ meafure to our dangers and wants as beft to fecure 
“ the individual, and obtain the greateft aggregate of 
“ private good or happinefs, is their juft balance or 

,9 “ comparative ftandard in cafe of competition.” 
Meafure of In like manner as the public or facial affections point 
the public at the good of others, that good muft be the meafure 
affections. Qf their force. When a particular foetal affeCtion, as 

gratitude or friendfihip, which belongs to a particular 
facial connexion, viz. that of a benefaBor or of a 
friend, is too feeble to make ns aCt the grateful or 
friendly part, that affcCtion, being infufficient to anfwer 

its end, is defeBive and unfound. If, on the other 

hand, a particular paffion of this clafs counteract or de¬ 
feat the intereft it is defigned to promote, by its vio¬ 

lence or difproportion, then is that paffion excejfive 
and irregular. Thus natural affeBion, if it degene¬ 

rates into a pajfionate fondnefs, not only hinders the 

parents from judging coolly of the intereft of their 
offspring, but often leads them into a moft partial and 

20 pernicious indulgence. 

Collifion of As every kind affedtion points at the good of its par- 
focial affec- ticnlar objedt,.it is poffible there may be fometimes a 
dons. collifion of interefts or goods. Thus the regard due 
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to a friend may interfere with that which we owe to 
a community. In fuch a competition of interefts, it 

is evident that the greatefl is to be chofen ; and that 

is the greateft intereft which contains the greateft fum 
or aggregate of public good, greateft in quantity as 

well as duration. This then is the common flar.dard 
by which the refpedtive forces and fubordinations of 

the focial affedtions muft be adjufted. Therefore we 
conclude, that “ This clafs of affections are found and 

“ regular when they prompt us to purfue the interefi 
“ of individuals in an intire confiftency with the pu¬ 

blic good," or, in other words, “ When they are duly 

“ proportioned to the dangers and wants of others, 

“ and to the various relations in which we ftand to 
“ individuals or to fociety." • 

Thus we have found, by an induction of particulars, 
the natural pitch or tenor of the different orders of 

affeBion, confidered apart by themfelves. Now as 
the virtue or perfeBion of every creature lies in fol¬ 

lowing its nature, or aCting fuitably to the juft pro¬ 
portion and harmony of its feveral powers ; there¬ 

fore, “ The virtue of a creature endowed with filch 
“ affeCtions as man muft confift in obferving or aCting 

“ agreeably to their natural pitch and tenor ” 3j 
But, as there are no independent affeCtions in the Balance of 

fabric of the mind, no paffion that ftands by itfelf, affection, 

without fome relation to the reft, we cannot pro¬ 

nounce of any one, confidered apart, that it is either 
too ftrong or too weak. Its ftrength and juft propor¬ 

tion muft be meafured not only by its fubferviency to 
its own immediate end, but by the refpeCt it bears to 

the whole fyftem of affeCtion. Therefore, we fay a 
paffion is too firong, not only when it defeats its own 
end, but when it impairs the force of other paffions, 

which are equally nectffary to form a temper' of mind 
fuited to a certain oecomwy or fate; and too weak, 

not merely on account of its infufficiency to anfwer 
its end, but becaufe it cannot fuftain its part or office 

in the balance of the whole fyftem. Thus the love 
of life may be too flrong when it takes from the re¬ 
gard due to one’s country, and will not allow one 

bravely to encounter dangers, or even death on its 
account. Again, the love of fame may be too weak 

when it throws down the fences which render virtue 

more fecure, or weakens the incentives which make 

it more adtive and public-fpirited. 22 
If it be afked, “ How far may the afftdlions to- Limits of 

“ wards private good or happinefs be indulged ?” private aft 

One limit was before fixed for the particular indul- feft,ons* 

gence of each, viz. their fubordination to the common 
aggregate of good to the private fyftem. In thefe 
therefore a due regard is always fuppofed to be had 
to health, reputation, fortune, the freedom of aBion, 
the unimpaired exerci/e of reafon, the calm enjoy¬ 

ment of one's felf, which are all private goods. A- 

nother limit now refults from the balance of affection 

juft named, viz. “ The fecurity and happinefs of 
others;” or, to exprefs it more generally, “ a private 

affection may be fafely indulged, when, by that indul- 

“ gence, we do not violate the obligations which re- 
“ fiilt from our higher relations or public connections.” 

A juft refpedt therefore being had to thefe boundaries 
which nature has fixed in the brealt of every man, 

what ihould limit our purfuits of private happinefs ? 

Is 



Refulu 

powers. 

Parti. MORAL PH 

Is nature fuilen and penurious l Or does the God of 

r 221 nature envy the happinefs of his offspring ? 

Collifion of Whether there is ever a real collifion of interefts 
interefts. between the public and private fyftem of affections, 

or the ends which each clafs has in view, will be af¬ 

terwards confidered ; but where there is no collifion, 

there is little or no danger of carrying either, but e- 
ipecially the public affections, to excels, provided both 

kinds are kept liibordinate to a difcreet and cool 
felf-love, and to a calm and univerfal benevolence, 

which principles Hand as guards at the head of each 

22 fyftem. 
This then is the conduCt of the paflions, confidered 

as particular and feparate forces, carrying us out to 

their refpeCtive eridf; and this is their balance or oe- 

conomy, confidered as compound powers, or powers 

mutually related, acting in conjunction towards a com¬ 

mon end, and confequently as forming a fyftem or 

24 •whole. * 
Subordina- Now, whatever adjufls or maintains this balance, 
tion of whatever in the human conftitution is formed for 

direBing the paflions fo as to keep them from de¬ 

feating their own end or interfering with each other, 
mult be a principle of a Juperior nature to them, and 

ought to direCl their meafures and govern their pro¬ 
portions. But it was found that reafon or reflection is 

fuch a principle, which points, out the tendency of our 
paflions, weighs their influence upon private and pu¬ 

blic happinefs, and fliews the heft means of attaining 

either. It having been likewife found that there is an¬ 
other directing or controling principle, which we call 

conscience or theMORAL sense, which, bya native’ 
kind of authority, judges of affeCtions and actions, pro¬ 

nouncing fonie juft and good, and others unjuft and 

ill i it follows that the paflions, which are mere im- 

pulfe or blind forces, are principles inferior and 
fubordinate to this judging faculty. Therefore, we 

would follow the order of nature, i. e. oblerve the 

mutual refpects and the fubordination which the dif¬ 

ferent parts of the human conftitution bear one to 
another, the paflions ought to be fubjeCted to the di¬ 

rection and authority of the leading or confronting 

principles. 
We conclude therefore, from this induBion, that 

“ the conftitution or juft (economy of human nature 

“ confifts in a regular fubordination of the paftions and 
“ affeBion s to the authority of confeience and the di- 

“ rettion of reafon.” 
That fubordination is regular, when the proportion 

formerly mentioned is maintained ; that is to fay, 

“ When the defen]ive paflions are kept proportioned 
“ to our dangers; when the private paflions are 

“ proportioned to our wants ; and when the pu- 

“ blic affeCtions are adapted to our public connec- 

“ tions, arid proportioned to the wants and dangers of 

“ others.” 
_ But the natural flats, or the found and vigorous 

and per- conftitution of any creature, or the juft (economy of 
fedtion. its powers, we call its health and p.rfieBion ; and the 

acting agreeably to thefe, its virtue or goodnefs. 

Therefore, “ the health arid perfeBoin of man muft 

“ lie in the aforefaid fupremacy of confeience and rea- 

“ fon, and in the fubordination of the paflions to their 

“ authority and direction. And his virtue or goodnefs 

In what it 
confifts. 

> Oeconoroy 
efi of nature, 
A or right 
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“ muft confift in aCting agreeably to that order or 
“ (economy.”' 28 

That fuch an ornament of the mind, and fuch a How con- 
conduCt of its powers and paflions, will ftand the teft formable to 

of reafon, cannot admit of any difpute. For, upon a rea^0K- 
fair examination into the confequences of things, or 
the relations and aptitudes of means to ends, reafon 

evidently demonftrates, and experience■ confirms it, 

that, “ To have our defenjive paflions duly pro- 

“ portioned tp our dangers, is the fureft way to a- 
“ void or get clear of them, and obtain the fecu- 

“ rity we feek after.—To proportion our private 

" paflions to our wants, is the beft means to fup- 

“ ply them;—and, to adapt our public affcBions to 
“ our facial relations, and the good of others, is the 

“ mod effectual method of fulfilling one, and procu- 
“ ring the other” In this fenfe, therefore, virtue 
may be faid to be a “ conduB conformable to rea¬ 

fon f as reafon difeovers an apparent aptitude, in 
fuch an order and (economy of powers and paf- 

fions, to anfwer the end for which they are naturally 
formed. ~ 

If the idea of moral obligation is to be deduced Connexion 
merely from this aptitude or cenneBion between cer- between af. 
tain paflions, or a eertain order and balance of paf- felons and 

fions, and certain ends obtained or to be obtained by ^kleTof 

them, then is reafon or refieBion, which perceives that morai 0ki;„ 

aptitude or connection, the proper judge of moral ob- gation,. 
ligation ; and on this fuppofition it may be defined, as 
hath been done by fome, the connection between the 

affeBion and the end, or, which is the fame thing, be¬ 
tween the aBion and the motive ; for the end is the 

motive or the final caufe, and the affeBion is the ac¬ 
tion, or its immediate natural caufe. A man, from 

mere felf-love, may be induced to fulfil that obligation 

which is founded on the connection between the de- 
fenfive paflions and their ends, or the private paflions 

and their ends ; becaufe in that cafe his own intereft 

will prompt him to indulge them in the due propor¬ 

tion required. But if he has no affeClions which point 
beyond himfelf, no principle but felf -love, or fome 

fubtle modification of it, what fliall intereft him in the 

happinefs of others, where there is no connection be¬ 
tween it and his own ; or what fenfe can he have of 

moral obligation to promote it ? upon this fcheme, 
therefore, without public or focial affeCtion there could 

be no motive, and confequently no moral obligation, 
to a beneficent difinterefted condnCt. 

But if the mere connection between certain paflions, 

or a certain order of paflions and certain ends, are 
what conftitutes or gives us the idea of moral obliga¬ 

tion, then why may not the appofitenefs of any tem¬ 

per or conduCt, nay, of any piece of machinery to ob¬ 
tain its end, form an equally ftriCt moral obligation?' 

for the connection and aptitude are as ftrong and in¬ 

variable in the latter inftances as in the former. But 
as this is confounding the moft obvious differences of 

things, we muft trace the idea of moral obligation to 

another and a more natural fource. 
Let us appeal, therefore, to our itimoft fenfe and j,jea;t 

experience, “ how we ftand affected to tliofe different from expe, 

“ fets of paflions, in the juft riieafure and balance of rience. 
(t which we found a right temper to confift.” For 

this is entirely a matter of experience, in which we 
muft 
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muft examine, as in any other natural inquiry, “ what 

“ are the genuine feelings and operations of nature, 
tc and what affeftions or fymptoms of them appear in 

<( the given inftance.” 
The defenfive paffions, as anger and fear, give us 

rather pain than pleafure, yet we cannot help feeling 
them when provoked by injury, or expofed to harm. 

We account the creature imperfect that wants them, 
becaufe they are neceflary to his defence. Nay, we 

fhould in fome meafure condemn ourfelves, did we 
want the neceflary degree of rejentment and caution. 

But if our refeutment exceeds the wrong received, or 
our caution the evil dreaded, we then blame ourfelves 

for having over-afted our part. Therefore, while 
we are in danger to be totally deftitute of them we 
reckon a blameable deft ft, and to feel them in a juft, 

/. e. neceflary meafure, we approve, as fuited to the 

nature and condition of fuch a creature as man. But 
our fecurity obtained, to continue to indulge them, we 

not only difapprove as hurtful, but condemn as unman¬ 
ly, unbecoming, and mean'-fpirited: Nor will fuch a 

conduct afford any felf-approving joy when we coolly 
reflect upon it. 

With regard to the private paffions, fuch as love of 

life, pleafure, eafe, and the like, as thefe aim at pri¬ 
vate good, and are neceflary to the perfection and 

happinefs of the individual, we fhould reckon any 
creature defeftive, and even blameable, that was def¬ 

titute of them. Thus, we condemn the man who im¬ 
prudently ruins his fortune, impairs his health, or ex- 

pofes his life ; we not only pity him as an unfortunate 
creature, but feel a kind of moral indignation and con¬ 
tempt of him, for having made himfelf fuch. On the 
other hand, though a difereet felf-regard does not at¬ 
tract our efteem and veneration, yet we approve of 

it in fome degree, in an higher and different degree 
from what we would regard a well-contrived machine, 
as neceflary to conflitute a finifhed creature, nay, to 
complete the virtuous character, as exacily fuited to 

our prefent indigent ftate. There are fome paffions 
refpeCting private good, towards which we feel high¬ 
er degrees of approbation, as the love of knowledge, 

of aftio/i, of honour, and the like. We efteem them 
as marks of an ingenuous mindj and cannot help think¬ 

ing the character in which they are wanting remar¬ 
kably ftupid, and in fome degree immoral. 

With regard to the focial affeCtions, as companion, 
natural affeftion,friendJhip, benevolence, and the like, 
we approve, admire, and love them in ourfelves, and, 
in all in whom we difeover them, with an efteem and 

approbation, if not different in kind, yet furely far fu- 
perior in degree, to what we feel towards the other 
paffions. Thefe we reckon neceflary, juft, and ex¬ 

cellently fitted to our ftruCture and ftate; and the crea¬ 

ture which wants them we call defective, ill-conftitu- 
ted, a kind of abortion. But the public affeCtions we 

efteem as felf-worthy, originally and eternally ami¬ 

able. 
But among the focial affeCtions we make an obvious 

and conftant diftinCtion, viz. between thofe particu¬ 
lar paffions which urge us with a fudden violence, and 

uneafy kind of fenfation, to purfue the good of their 
refpeCtive objefts, as pity, natural affeftion, and the 

like; and thofe calm difpaflionate affeCtions and de¬ 

fires which prompt us more fteadily and uniformly to 
promote the happinefs of others. The former we ge¬ 

nerally call pajjions, to diftinguifh them from the o- 
ther fort, which go more commonly by the name of 
affeftions, or calm de/ires. The firft kind we approve 

indeed, and delight in ; but we feel ftill higher de¬ 

grees of approbation and moral complacence towards 
the lafi, and towards all limitation of the particu¬ 
lar inftinfts, by the principle of univerfal benevolence. 

The more objefts the calm affeCtions take in and the 
worthier thefe are, their dignity rifes in proportion, 

and with this our approbation keeps an exaCt pace. 
A character, on the other hand, which is quite di¬ 
verted of thefe public affeCtions, which feels no love 

for the fpecies, but inftead of it entertains malice, 

rancour, and ill-will, we reckon totally immoral and 

unnatural. 
Such then are the fentiments and difpofitions we 

feel when thefe feveral orders of affeCtion pafs before 

the mental eye. 35 
Therefore, “ that ftate in which we feel ourfelves Moral obli- 

“ moved, in the manner above deferibed, towards gat,on' 

(< thofe affeCtions and paffions, as they come under 
(< the mind’s review, and in which we are, inftanta- 
“ neoufly and independently of our choice or volition, 

“ prompted to a correfpoudent conduCt, we call a 
“ ftate of moral obligation.” Let us fuppofe, for in- 

ftance, a parent, a friend, a benefaCtor, reduced to a 

condition of the utmoft indigence and diftrefs, and 
that it is in our power to give them immediate relief. 

To what conduCt are we obliged ? What duty does 
nature dictate and require in fuch a cafe ? Attend to 

nature, and nature will tell, will tell with a voice ir- 
refiftibly audible and commanding to the human heart, 
with an authority which no man can filence without 

being felf-condemned, and which no man can elude but 
at his peril: “ That immediate relief ought to given.” 
Again, let a friend, a neighbour, or even a ftranger, 

have lodged a depofit in our hands, and after fome 
time reclaim it, no fooner do thefe ideas of the con¬ 

fidence repofed in us, and of property not transferred 

but depoftted, occur, than we immediately and una¬ 
voidably feel and recognize the obligation to reftore it. 

In both thefe cafes we fhould condemn and even loathe 
ourfelves if we afted otherwife, as having done, or 
omitted doing, what we ought not, as having a died 

beneath the dignity of our nature;—contrary to our 
raoft intimate fenfe of right and wrong:—we fhould 

accufe ourfelves as guilty of ingratitude, injuftice, and 
inhumanity,—and be confcious of deferving the cen- 

fure, and therefore dread the refentment, of all ra¬ 
tional beings.—But in complying with the obligation, 

we feel joy and felf-approbation,—are confcious of an 

inviolable harmony between our nature and duty, and 
think ourfelves intitled to the applaufe of every im¬ 
partial fpeftator of our conduct. 36 

To deferibe therefore what we cannot perhaps de- Moral obli- 

fine, a ftate of moral obligation is “ that ftate in Sation‘ 

“ which a creature, endued with fuch fenfes, powers, 
“ and affeftions of man, would condemn himfelf, and 

“ think he deferved the condemnation of all others, 
“ fhould he refufe to fulfil it; but would approve him- 

“ felf, and expeft the approbation of all others, upon 
“ complying with it.” 

And 
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37 Arid we call him a moral agent, who is in fuch a 

Moral a- finte, or is fubjeCl to moral obligation. Therefore, 

Sent- as man’s firuXure and connexions often fubjeCl him 
to fuch a flate of moral obligation, we conclude that 

he'is a moral agent. But as man may fomethnes aCt 
without knowing what lie does, as in cafes of frenfy 
or difeafe, or in many natural funXidus; or, knowing 

what he does, he may ;Ct without choice or atfeXion, 

gg as in cafes of necefiity or compulsion; therefore to 

Moral ac- denominate an action moral, i. e. approveable, or 
tion good blameable, it mult be done knowingly and •willingly, 
and bad. or from ajfeXiou and ch.oice. ■ “A morally good ac- 

“ tion then is to fulfil a moral obligation knowingly 

“ and' willingly.” And a morally bad aXion, or an 

immoral aXion, is, “ to violate a moral obligation 

39 „ /‘.knowingly and willingly.” 
Moral cha- As hot an aXio'n, but a fcries of aXions, conftitute 
rafter and a char’aXer ■ as no't an affeXion, but a pries of ajfec- 

temPer lion's, cbn'rtifute a temper; and1 as we denominate 

bad an" things by the' groft, a fortiori, or by the qualities 
Which chiefly prevail in them; therefore we call that 
a “morally good.'charaXer, in which a fcries of mo- 
“ rally good aXions prevailand that a “ morally 

“good temper, in which' a fries of morally good af- 

u feXions have the afcendarit.” A bad chara&er and 

bad temper ar& the reverfe. But where the above 
men tioned order or proportion of paffions is maintained, 

there a feries of morally good affeXions and aXions 

Will prevail'. Therefore, “ to maintain that order 

“ and proportion, is to have a morally good temper 

“ and charaXerBut a M morally good temper and 
“ chara&er js moral reXitude, integrity, virtue, or 

“ the completion of duty ” 

How we If it be'afked, after, all, ** how we come by the idea 
come by the u of moral obligation or duty ?” We may anfwer, that 
idea of mo- we come by it in the fame way as by our other original 

tion b ^a" 2L’n^ prt7nary perceptions. We receive them all from 
pature, or the great Author of nature. For this idea of 

moral- obligation is not a creature of the mind, or de¬ 
pendent on any previous ail of volition, but arifes on 

certain occafioris, or when certain other ideas are pre- 

Icnted to the mind, as neceffarily, inflantaneoufly, 
and unavoidably, as pain does upon too near an ap¬ 

proach to the fire, or pleafure from the fruition of a- 
ny good. It does not, for inflance, depend on our 
choice, whether we fhall feel the obligation to fuccour 

a diftreffed parent, or to rellore a depofit intrufted to 

us when it is recalled. We cannot call this a com¬ 
pound idea made up of one or more Ample ideas. 

We may indeed, nay we muff, have fome ideas an¬ 

tecedent to it, e.g. that of a parent—in diftrefs—of 

a Child—able to relieve—of the relation of one to the 
other—of a trufi—of right, &c. But none of thefe 

ideas conftitute the perception of obligation. This is 

an idea quite diftincl from, and fomething fuperadded 
to, the ideas of the correlatives, or the*relation fub- 

fiftiug between them. Thefe indeed, by a law of 
our nature, are the occafion of fuggefting it; but they 

are as totally different from it as colours are from 

founds. By lenfe of refle&ion we perceive the cor¬ 
relatives, our memory recals the favours or depofit 

we received, the various circumftances of the cafe 
are matters of fa«Sl or experience; but fome delicate 

inward organ or power, or call it what we pleafe, 

ILOSOPHY. [7] 
does, by a certain inftantaneous fympathy, antece¬ 
dent to the cool deductions of reafon, and indepen¬ 

dent of previous inltru&ion, art, or volition, psrceicve 
the moral harmony, the living, irrefijlible charms of 

moral obligation, which immediately interefts the cor- 

relpondent paffions, and prompts us to fulfil its awful 
dilates. 4l 

We need not apprehend any danger from the quick- The ufe of 
nefs of its decifions, nor be frightened becaufe it looks reafon in 
like injlinX, and has been called fo. Would we ap- moral cafes.- 

prove one for deliberating long, or reafoning the 
matter much at leifure, whether he fhould relieve a 

diftreffed parent, feed a ftarving neighbour, or re- 

ftore the truft committed to him ? fhould we not fu- 
fpeCl the reafoner of knavery, or of very weak affec¬ 

tions to virtue ? we employ reafon, and worthily 

employ it, in examining the condition, relations, and 

other circumflances of the agent or patient, or of 
thofe with whom either of them are connected, or, 

in other words, the flate of the cafe: and in com¬ 

plicated cafes, where the circumftances are many, it 

may require no fmall attention to find the true flare of 

the cafe ; but when the relations of the agent or pa¬ 

tient, and the circumftatices of the action are obvious, 
or come out fuch after a fair trial, we fhould fcarce 

approve him who demurs on the obligation to that 

conduCI which the cafe fuggefts. 42 [52] 
From what has been faid it is evident, that it is not Pleafure/ 

the pleafure or agreeable fenfations which accompany not the idea 
the exercife of the feveral affections, nor thofe con- of obliga- 

fequent to the aCtions, that conftitute moral.obliga- tlon’ 

tion, or excite in us the idea of it. That pleafure is 

pofterior to the idea of obligation, and frequently we 
are obliged, and acknowledge onrfelves under an ob¬ 
ligation, to fuch afFe&ions and actions as are attended 

with pain ; as in the trials of virtue, where we are 

obliged to facrifice private to public good, or a pre- 
fent pleafure to a future interefi. We have pleafure 

in ferving an aged parent, but it is neither the per¬ 
ception nor profped: of that pleafure which gives us 

the idfca of obligation to that conduct 

Chap. III. . 

The final Caufes of our moral Faculties of Per¬ 

ception and Affection. ^ 
We have now taken a general profpeCl of man and The furvey 

of his moral powers and connexions, and on thefe propofed. 

ereCted a fcheme of duty, or moral obligation, which 

feems to be confirmed by experience, confonant to 
reafon, and approved by his mod inward and mod 

facred fenfes. It may be proper in the next place to 

take a more particular view of the final caufes of thofe 

delicate fprings by which he is impelled to aCtion, and 

of thofe clogs by which he is reflrained from it. By 

this detail we fhall be able to judge of their aptitude 
to anfwer their end, in a creature endued with his 
capacities, fubjeCl to his wants, expofed to his dan¬ 

gers, and fufceptible of his enjoyments ; and from 

thence we fhall be in «r condition to pronounce con¬ 
cerning the end of his whole jlruXure, its harmony 

with its flate, and confequently its fubferviency to an¬ 
fwer the great and benevolent intentions of its author. 

The fiipreme Being has feen fit to blend in the 

whole of things a prodigious variety of difeordant and 

contrary. 
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[53] contrary principles, light and darkncfs, pleafure and 

tom^ofthe Pa‘n> an^ ev^- There are multifarious natures, 
fyft«n°of * ■'higher- and lower, and many intermediate ones be- 
thc mind, tween the wide-diflant extremes. Thefe arc differ¬ 

ently fituated, varioufly adjulted, and fubjetfted to each 

other, and all of them fubordinate to the order and 

perfection of the whole. We may fuppofe matt pla¬ 

ced as in a centre amidft thofe innumerable orders of 
beings, by his outward frame drawing to the material 

fyflem, and by his inward connected with the intel¬ 

lectual or moral, and of courfe affeCted by the laws 

which govern both, or affecfted by that good and that 

ill which refult from thofe laws. In this infinite va¬ 
riety of relations with which he is furrounded, and of 
contingencies to which he is liable, he feels ilrong at- 

tradlions to the good, and violent repulfions or aver- 

fions to the ill. But as good and ill are often blended, 
and wonderfully complicated one with the other; as 

they lometimes immediately produce and run up into 

each other, and at other times lie at great diltanCes, 
yet by means of intervening links introduce one ano¬ 

ther ; and as thefe effects are often brought about in 
confequence of hidden relations and general laws, of 

the energy of which he is an incompetent judge, it is 
eafy for him to miftake good for evil, and evil for 

good, and confequently he may be frequently attrac¬ 

ted by fuch things as are deftrucftive, or repel fnch as 

are falutary. Thus, by the tender and complicated 
frame of his body, he is fubjected to a great variety 

of ills, to flcknefs, cold, heat, fatigue, and innumerable 
wants. Yet his knowledge is fo narrow withal, and 

his reafon fo weak, that in many cafes he cannot judge, 
in the way of inveftigation or reafoning, of the con¬ 

nections of thofe effects with their refpe<tive caufes, 
or of the various latent energies of natural things. 

He is therefore informed of this connection by the ex¬ 
perience of certain fenfes or organs of perception, 

which, by a mechanical inftantaneous motion, feel the 

good and the ill, receiving pleafure from one, and 

pain from the other. By thefe, without any reafon¬ 
ing, he is taught to attract or chufe what tends to his 

welfare, and to repel and avoid what tends to his ruin. 
Thus, by his fenfes of tajie and [null, or by the plea¬ 
fure he receives from certain kinds of food, he is ad- 

monifhed which agree with his conftitution, and by an 

oppofite fenfe of pans he is informed which forts dis¬ 

agree, or are deftructive of it; but is not by means 
of this inrtructed in the inward natures and conftitu- 

tions of things. 
Ufe of ap- Some of thofe fenfes are armed with ftrong degrees 
petites and of uncafincfs or pain, in order to urge him to feek af- 
pallions. ter fuch objects as are fuited to them. And thefe re- 

fpect his more immediate and prefiing wants; as the 
fenfe of hunger, thirfl, cold, and the like ; which, by 

their painful importunities, compel him to provide 

food, drink, raiment, Jhelter. Thofe inftincts by which 
we are thus prompted with fome kind of commotion 
or violence to attract and purfuc good, or to repel 

and avoid ill, we call appetites and pajjions. By our 

fenfes then we are informed of what is good or Hi to 

the private fyflem, or the individual; and by our pri¬ 

vate appetites and pajjions we are impelled to one, 

and retrained from the other. 
In confequence of this ihachinery, and the great 
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train of wants to which our nature fubjecftsus, we are 55 

engaged in a continued feries of occupations, which , 
often require much application of thought, or great 

bodily labour, or both. The neceffaries of life, tood, 
cloaths, Iheher, and the like, muft be provided ; con- 

veniencies mull be acquired to render life till more 
eafy and comfortable. In order to obtain thefe, arts, 
induftry, manufactures, and trade, are neceffary. And 

to fecure to us the peaceable enjoyment of their fruits, 
civil government, policy, and laws, muft be contrived, 

and the various bulinefs of public life carried on : thus I 
while man is. concerned and biified in making provi- 

fion, or obtaining feeurity for himfelf, he is by, degrees 
engaged in connections with a family, friends, neigh¬ 

bours, a community, or a commonwealth. Hence 

arife new wants, new interefts, new cares, and new 

employments. The paffions of one man interfere 
with thofe of another. Interefts are oppofed. Com¬ 

petitions prife, contrary cOurfes are taken. Difap- ' 
pointments happen, diftincticjns are made, .and parties 

formed. This opens a vatt fcene of diftraction and j 

embarraffment, and introduces .a mighty train of good 
and ill, both public and private. Yet amidft all this 

confufion and hurry, plans of action muft be laid, con- 

fequences forefeen or guarded agiiinft, i’nconvenien- 
cies provided for ; and frequently particular refolutions 

muft be taken, and fchemes executed, without reafon¬ 

ing or delay. 56 j 
Now what provifion has the Author of our nature Provifions 

made for this neceffitous condition ? How has he fitted f°r »t* 

the actor, man, for playing his part in this perplexed 

and bufy fcene ? 57 | 
Our fupreme Parent, watchful for the whole, has By public 

not left himfelf without a wirnefs here neither, and an<* 

hath made nothing imperfect, but all things are double pa ons‘ 
one againit another. He has not left man to be in¬ 
formed, only by the cool notices of reafon, of the good 

or ill, the happinefs or viifery of his fellow-creatures. 
He has made him fenfible of their good and happinefs, 

but efpecially of their ill and mifery, by an immediate 
fympathy, or quick feeling of pleafure and of pain. 

The latter we call pity or compassion. For the 
former, though every one, who is not quite diverted of 

humanjty, feels it in fome degree, we have not got a ^ 

name, unlefs we call it congratulation or joyful Congratu- 
sympathy, or that good humour which arifes on feeing latioa. 
others pleafed or happy. Both thefe feelings have 

been called in general the public or common sense, 
xo»>o fj.vrifj.ttrvyri, by which we feel for others, and are 

interelled in their concerns as really, though perhaps 

lefs feufibly than in our own. 60 
When we fee our fellow-creatures unhappy through Refent- 

the fault or injury of others, we feel refentment or ment. 

indignation againft the unjuft caufers of that mifery. 

If we are confcious that it.has happened through our 

fault or injurious conduct, we feel Jhaiue ; and both 
thefe claffes of fenfes and pajjions, regarding mifery 

and wrong, are armed with fuch lharp fenfations of 
pain as not only prove a powerful guard and feeurity 

to the fpccies, or public fyflem, againft thofe ills it 
may, but ferve alfo to leffen or remove thofe ills, it 

does, fuffer. Compaffion draws us out of ourfelves to 
bear a part of the misfortunes of others, powerfully 

folicits us in their favour, melts us at fight of their di- 
ftrefs, 

t 
Pity. j. 
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ftrefs, and makes us in fume degree unhappy till they 

are relieved from it. It is peculiarly well adapted to 

the condition of human life, becaufe it is much more 

and oftener in our power to do mifchief than good, 

and to prevent or leflen mifery than to communicate 

pofitive happinefs ; and therefore it is an admirable 
reftraint upon the more felfifh paflions, or thole vio¬ 

lent impulles that carry us to the hurt of others. 

Public af- There are other particular injlin&s or paffions 
fe&ions. which intereft us in the concerns of others, even while 

we are molt bufy about our own, and which are 

llrongly attractive of good, and repulfive of ill to them. 

Such are natural affedion,friendship, love, gratitude, 
defre of fame, love of fociety, of one’s country, and 

others that might be named. Now as the private ap¬ 

petites and paffions were found to be armed with 

ftrong fenfations of defire and uneafinefs, to prompt 

man the more cffe&ually to l'uftaiu labours, and to en¬ 

counter dangers in puriuit of thofe goods that are ne- 

ceffary to the prefervation and welfare of the indivi¬ 

dual, and to avoid thofe ills which tend to his deftruc- 

tion ; in like manner it was neceflary, that this other 
clafs of defires and affeClions Ihould be prompted with 

as quick fenfations of pain, not only to counteract the 

Itrength of their antagonifts, but to engage us in a 

virtuous activity for our relations, families, friends, 

neighbours, country. Indeed our fenfe of right and 

wrong will admonilh us that it is our duty, and reafon 

and experience farther allure us that it is both our in¬ 

tereft and belt fecurity, to promote the happinefs of 

others j but that fenfe, that reafon, and that experi¬ 

ence, would frequently prove but weak and ineffec¬ 

tual prompters to fuch a conduCt, efpecialiy in cafes of 

danger and hardlhip; and amidft all the importunities 

of nature, and that conftant hurry in which the private 

' paflions involve us, without the aid of thofe particular 

kind affeCtions which mark out to us particular fpheres 

of duty, and with an agreeable violence engage and 

62 fix us down to them. 
[Contrail or It is evident, therefore, that thofe two clafles of 
balance of affection, the private and public, are fet one againft 
pamohs. ^ ottjerj an(j defigned to control and limit each 

other’s influence, and thereby to produce a juft balance 

* Vid. Hut- in the whole *. In general, the violent fenfations of 
chefan’s pain anti uneafinefs which accompany hunger, thirlt, 

*±h”‘pofr n an<* l^e 0t*ier Pr'vate appetites, or too great fatigue 
treat, i-§ 2! tnind as well as of body, prevent the individual 

from running to great extefles in the exercife of the 

higher functions of the mind, as too intenTe thought 

in the fearch of truth, violent application to bufinefs 

of any kind, and different degrees of romantic heroifm. 

On the other hand, the finer fenfes of perception, and 

thofe generous deftres and affedions which are con¬ 

nected with them, the love of afiion, of imitation, of 

truth, honour, public virtue, and the like, are wifely 

placed in the oppofite fcale, in order to prevent us 
from finking into the dregs of the animal life, and de- 

bafing the dignity of man below the condition of 

brutes. So that, by the mutual re-aCtion of thofe op¬ 

pofite powers, the bad effeCts are prevented that 

would naturally refult from their a Cling firigly and 

apart, and the good effeCts are produced which each 

are feverally formed to produce. 

The fame wholefome oppofition appears likewife 
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in the particular counter-workings of tlie private and 63 

public affeCtions one againft the other, * Thus compdf 

ftoti is adapted to counterpoile the love of cafe, of plea- 

fure, and of life, and to difarm or to fet bounds 10 re- private paC- 
Jetitment; and refentment of injury done to ourfelves, fions. 

or to our friends who are dearer than ourfelves, pre¬ 
vents an effeminate cotnpaffton or conjternation, and 

gives us a noble contempt of labour, pain, and death. 

Natural affedion, fritndjhip, love of one’s country, 

nay, zeal for any particular virtue, are frequently 

more than a match for the whole train of flfifh pal- 
fions. On the other hand, without that intimate 

over-ruling paflion offelf-love, and thofe private de¬ 

fires which are connected with it, the facial and ten¬ 

der infliuds of the human heart would degenerate 

into the wildeft dotage, the moft torturing anxiety, 

and downright frenfy. 64 
But not only are the different orders or clafles of Contrails a- 

affe&ion checks one upon another, but paflions of the monS ‘l10® 

fame clafles are mutual clogs. Thus, how many are fame 
with-held from the violent outrages -of refentment by 

fear ? And how eafily is fear controlled in its turn, 

while mighty wrongs awaken a mighty refentment 1 

The private paflions often interfere, and therefore 

moderate the violence of each other ; and a calm fetf- 

love is placed at their head, to direCl, influence, and 

control their particular attractions and repullions. 

The public affections likewife reftrain one the other ; 

and all of them are put under the control of a calm 

difpaflionate benevolence, which ought in like manner 

to direct and limit their particular motions. Tliils 

moft part, if not all the paflions, have a twofold afpeCt, 

and ferve a twofold end. In one view they may be 

confidered as powers, impelling mankind to a certain 

courfe, with a force proportioned to the apprehended 
moment of the good they aim at. In another view 

they appear as weights, balancing the aCtion of the 

powers, and controlling the violence of their impulles. 

By means of thefe powers and weights a natural poife 

is fettled in the human breaft by its all-wife Author, 

by which the creature is kept tolerably fteady and 

regular in his courfe, amidft that variety of ftages 

through which he mult pafs. 

But this is not all the provifion which God lias made Particular 
for the hurry and perplexity of the feene in which perceptions 
man is deftined to act. Amidft thofe infinite attrac- or inftindls 

tions and repulfions towards private and public good a* 

and ill, mankind either cannot often forefee the confe- 

quences or tendencies of all their actions towards one 

or other of thefe, efpecialiy where thofe tendencies 

are intricate and point different ways, or thole confe- 

quences remote and complicated ; or though, by care¬ 

ful and cool inquiry, and a due improvement of their 
rational powers, they might find them out, yet, di- 

ftraCted as they are with bufinefs, amnfed with trifles, 

diflipated by pleafure, and difturbed by paflion, they 

either have or can find no leifure to attend to thofe 

eonfequences, or to examine how far this or that con¬ 

duct is productive of private or public good on the 

whole. Therefore, were it left entirely to the flow 

and fober deductions of reafon to trace thofe tenden¬ 

cies, and make out thofe eonfequences, it is evident, 

that in many particular inftances the bufinefs of life 

mull ftand ftill, and many important occafions of ac- 
( b ) tion 
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tion be loft, or perhaps the groffeft blunders be com¬ 

mitted. On this account the Deity, befides that ge¬ 

neral approbation which we beltow on every degree 

of kind affection, has moreover implanted in man 
many particular perceptions or determinations to ap¬ 

prove of certain qualities or aB'totis, which, in effect, 

tend to the advantage of fociety, and are connected 
with private good, though he does not always fee that 

tendency, nor mind that connection. And thefe per¬ 
ceptions or determinations do without reafoning point 

out, and, antecedent to views of intereft, prompt to a 
conduct beneficial to the public, and ufeful to the pri¬ 

vate fyftem. Such is that fenfe of candour and vera¬ 
city, that abhorrence of fraud and falfehood, that fenfe 

of fidelity, jujlice, gratitude, greatnefs of mind, fatti¬ 

tude, clemency, decorum ; and that dijapprobation of 

knavery, injufiice, ingratitude, meannefs 0} fpirit, cow¬ 

ardice, cruelty, and indecorum, which are natural to 

the human mind. The former of thofe difpofitions, 

and the actions flowing from them, are approved, and 

thofe of the latter kind difapproved by us, even ab- 

ftracled from the view of their tendency or condu- 
civenefs to the happinefs or mifery of others, or of 
ourfelves. In one we difeern a beauty, a fuperior 

excellency, a congruity to the dignity of man ; in the 

other a deformity, a littlenefs, a debafement, of human 

66 nature. 

Others of There are other principles alfo connected with the 
an inferior good of fociety, or the happinefs and perfection of the 
order. . individual, though that connection is not immediately 

apparent which we behold with real complacency and 
approbation, though perhaps inferior in degree, if not 
in kind, fuch as gravity, modef/y, Jimp lie ity of deport¬ 

ment, temperance, prudent (economy ; and we feel 

l'ome degree of contempt and diflike where they are 

wanting, or where the oppofite qualities prevail. 
Thefe and the like perceptions or feelings are either 

different modifications of the moral fenfe, or fubordi- 
tiate to it, and plainly ferve the fame important pur- 

pofe, being expeditions monitors in the feveral emer¬ 

gencies of a various and diffracted liff, of what is right, 

what is wrong, what is to be purfued, and what avoid¬ 

ed ; and, by the pleafant or painful confcioufnefs 

which attends them, exerting their influence as pow- 
erful prompters to a fuitable conduCt. 

Their gene- From a flight infpeCtion of the above-named prin- 
ral tenden- ciples, it is evident they all carry a friendly afpcCt to 
cies. Jbeiety and the individual, and have a more immediate 

or a more remote tendency to promote the perfeBion 
or good of both. This tendency cannot be always 

forefeen, and would be often miffaken or feldoin at¬ 

tended to by a weak, bufy, fhort-fighted creature like 
man, both rafh and variable in his opinions, a dupe to 

his own paflions, or to the deftgns of others, liable to 
ficknefs, to want, and to error. Principles, there¬ 

fore, which are fo nearly linked with private fecurity 

and public good, by directing him, without operofe 

reafoning, where to find one and how to promote the 

other; and, by prompting him to a conduct conducive 

to both, are admirably adapted to the exigencies of 
his prefent ftate, and wifely calculated to obtain the 

ends of univerfal benevolence. 

It were eafy, by confidering the fubjeef in another 

light, to fhew, in a curious detail of particulars,, how 
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wonderfully the infide of man, or that aftonifhing train 68 

of moral powers and affeBions with which he is en- tej 
dued, is fitted to the feveral ftages of that progrejfive ftate 

and probationary ftate through which he is deftined ai. 

to pals. As our faculties are narrow and limited, and 

rile from very final! and imperfect beginnings, they 
moll be improved by exercil'e, by attention, and re¬ 

peated trials. And this holds true not only of our //;« 

telleBual, but of our moral and uBivs powers. The 

^former are liable to errors in fpeculation, the latter ta 
blunders in practice, and both often terminate in mif- 

fortunes and pains. And thofe errors and blunders 

‘ are generally owing to our paflions, or to our too for¬ 

ward and warm admiration of thole partial goods they 
naturally purfue, or to our fear of thofe partial ills 

they naturally repel. Thofe misfortunes, therefore, 

lead us back to confider where our mifconduct lay, 

and whence our errors flowed ; and confequently are 

falutary pieces of trial, which tend to enlarge onr 

views, to correB and refine our paflions, and confe¬ 

quently improve both our intelleBual and moral 

powers. Our paflions then are the rude materials of 

our virtue, which Heaven has given ns t;o work up, 
to refine and polifli into an harmonious and divine 

piece of workmanfliip. They furnilh out the whole 

machinery, the calms and ftorms, the lights and fhades 

of human life. They (hew mankind in every attitude 

and variety of character, and give virtue both its 
ftruggles and its triumphs. To conduct them well in 

every ftate, is merit; to abufe or mifapply them, is 

demerit. 69 

The different fets of fenfes, powers, and pajjlons, To a pro— 
which unfold themfelves in thofe fucceflive ftages, are greflivc ] 

both neceflary and adapted to that rifing and pro- **ate‘ 

grtjfive ftate. Enlarging views and growing con¬ 

nexions require new paflions and new habits; and 
thus the mind, by thefe continually expanding and 

finding a progreffive exercife, riles to higher im¬ 

provements, and pufhes forward to maturity and per¬ 
fection. 6 

In this beautiful ceconomy and harmony of our Harmony 
ftructure, both outward and inward, with that ftate of our 
we may at once difeern the great lines of our duty ftnitfture 

traced out in the faireft and brighteft characters, and ant* Hate, 

contemplate with admiration a more augtift and mar- 

vellous fcenc of divine wifdom and goodnefs laid in the 

human breaft, than we (hall perhaps find in the whole 

compafs of nature. . 
From this detail it appears, that man, by his origi- In what re¬ 

nal frame, is made for a temperate, compajfionate, conomy 

benevolent, afiive, and progrejfive ftate. He is ^tue con' 

ftrongly attraBive of the good, and repuljive of the 11 s‘ 
ills, which befal others as well as himlelf. He feels 
the higheft approbation and moral complacence io 

thofe affections, and in thofe actions, which immedi¬ 
ately and directly refpect the good of others, and the 

higheft difapprobation and abhorrence of the contrary. 

Befides thefe, he has many particular perceptions or 

iuJUnBs of approbation, which, though perhaps not of 

the fame kind with the others, yet are accompanied 
with correfpondeqt degrees of affection, proportioned 

to their refpective tendencies to, the public good. 

Therefore, by acting agreeably to thefe principles, 

man acts agreeably to his ftructure, and fulfils the be¬ 

nevolent 
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nevolent intentions of its author. But we call a thing fequently, man muft be denominated good or virtuou1 
good when it anfwers its end, and a creature good when he adts fuitably to the principles and dejlination 

when he adts in a conformity to his conftitution. Con- of his nature. 

PART II. 

W1 

Chap. I. 

Yhe principal Diftindlions of Duty or Virtue. 

E have now considered the conftitution and con¬ 

nexions of man, and on thole erected a gene¬ 

ral lyftem of duty or moral obligation, confonant to 

reafon, approved by his molt facred and intimate 

fenfe, fuitaole to his mixed condition, and confirmed 

by the experience of mankind. We have alfo traced 

the final caufes of his moral faculties and affeBions to 

thole noble purpofes they aniwer, with regard both to 
yj the private and the public fyfiem. 

’General di- Front this induction it is evident, that there is one 
vifion of order or clafs of duties which man owes to himfelf : 

Ut^74 another to fociety : and a third to Cod. 
Duty to The duties he owes to himfelf are founded chiefly 

one's felF. on the defenfive and private pafiions, which prompt 
him to purfue whatever tends to private good or hap- 

pinefs, and to avoid or ward off whatever tends to 

- private ill or mifery. Among the various goods which 

allure and Solicit him, and the various ills which attack 
or threaten him, “ To be intelligent and accurate in 

“ feledting one, and rejecting the other, or in pre- 
(l ferring the molt -excellent goods, and avoiding the 

“ moll terrible ills, when there i$ a competition among 
“ either, and to be dilcreet in nfing the belt means 

“ to attend the goods and avoid the ills, is what we 

ft call prudence." This; in our inward frame, corre¬ 

sponds to fagacity, or quichiefs oj fenfe in our out¬ 

ward.—u To proportion our defenfive pafiions to our 

“ dangers, we call fortitudewhich always implies 

a jult mixture of calm refentment or animofity, and 

tc well-governed caution.” And this firmnefs of mind 

anfwers to the flrength and mufcling of the body.— 

And “ duly to adjult our private pafiions to our wants, 

“ or to the refpedtive moment of the good we affect 

<e or purfue, we call temperance which does there¬ 

fore always imply, in this large fenfe of the word, “ a 

“ jult balance or command of the pafiions.” 

Duties to The fecond clafs of duties arifes from the public or 
fociety. foetal affeBions, “ the jult harmony or proportion of 

“ which to the dangers and wants of others, and to 

the feveral relations we bear, commonly goes by 
(< the name of jufiice.” This includes the whole of 

our duty to fociety, to its parent, and the general po¬ 

lity of nature ; particularly gratitude, friendfhip, fin- 

cerity, natural affeBion, benevolence, and the other 

facial virtues : This, being the ttobleft temper, and fair- 

r efi compleBion of the foul, correfponds to the beauty 

and fine proportion of the perfon. The virtues com¬ 

prehended under the former clafs, efpecially prudence 

and fortitude, may likewife be transferred to this-; 

and according to the various circumltances in which 

they are placed, and the more confined or more ex- 

tenlive Sphere in which they operate, may be denomi¬ 
nated private, ceconomical, or civil prudence, forti¬ 

tude, &c. Thefe direct our conduct with regard to 

the wants and dangers of thofe lelfer or greater circles 

with which they are connedted. ^ 

The third clafs of duties refpedts the deity, and a- Duties to 
rifes from the public affeBions, and the feveral glcri- God. 

ous relations which he fultains to us, as our creator, 

benefaBor, lawgiver, judge, ire. 77 1 
We chofe to conlider this ft of duties in the laft Method, 

place, becaufe, though prior in dignity and excellency, 

they feem to be lafi in order of time, as thinking it 
the moll Ample and eafy method to follow the gradual 

progrefs of nature, as it takes its rife from individuals, 
and fpre ads. through the facial fyllem, and Hill afeends 

upwards, till at length it ftretches to its almighty Pa-, 

rent and Head, and lb terminates in thofe duties which 

are kigheft and be ft. 78 
The duties refulting from thefe relations are, revs- Piety. 

rence, gratitude, love, reftgnation, dependence, obe¬ 

dience, worfhip, praifs ; which, according to the mo¬ 

del of our finite capacities, mull maintain fome fort of 

proportion to the grandeur and perfection of the ob¬ 

ject whom we venerate, love, and obey. “ This 
“ proportion or harmony is exprefled by the general 

“ name of piety or devotion," which is always Itronger 

or weaker according to the greater or lefs apprehend¬ 

ed excellency of its objedt. This fublime principle of 

virtue is the enlivening foul which animates the moral 
Jyftem, and that cement which binds and fultains the 

other duties which man owes to himfelf or to fociety. 79 [84] 
This then is the general temper and conftitution of Confidence, 

virtue, and thefe are the principal lines or divifions of dl* 
duty. To thofe good difpofitions which refpedt the 

feveral objedts of our duty, and to all adtions which 
flow from fuch difpofitions, the mind gives its fanc- 

tion or teftimony. And this fandlion or judgment 

concerning the moral quality, or the goodnefs of ac¬ 
tions or difpofitions, moralilts call confidence. When 

it judges of an action that is to be performed, it is cal¬ 

led an antecedent confidence ; and when it palfes len- 

tence on an adtion which is performed, it is called a 

fubfequent confidence. The tendency of an adtion to 

produce happinefs, or its external conformity to a law, 

is termed its material goodnefs. But the good difpofi¬ 

tions from which an adtion proceeds, or its confor¬ 

mity to law in every refpedt, conftitutes its formal 

goodnels. 85 
When the mind is ignorant or uncertain about the Divifions 

moment of an adtion, or its tendency to private or ofeonfei- 

public good, or when there are feveral circumltances encc‘ 

in the cafe, fome of which, being doubtful, render the 

mind dubious concerning the morality of the adtion, 
this is called a doubtful or fcrupulous confidence ; if it 

miltakes concerning thefe, it is called an erroneous 
confidence. If the error or ignorance is involuntary 

or invincible, the adtion proceeding from that error, 

or from that ignorance, is reckoned innocent, or not 

imputable. If the error or ignorance is fiupine or af- 

feBed, i. e. the effedl of negligence, or of" affedtation 
( b 2 ) and 
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and wilful inadvertence, the conduct flowing from fuch 

error, or fuch ignorance, is criminal and imputable. 

Not to follow one’s confcience, though erroneous and 

ill-informed, is criminal, as it is the guide of life; and 
to counteract if,' {hews a depraved and incorrigible 

* w fpirit. Yet to follow an erroneous conlcience is like- 

Dforlnl' w^e crim*nal> >f that error which milled the confcience 
lib^a i was the effeCt of inattention, or of any criminal paf- 

86 fion *. 
How con- If it he alked, “ How an erroneous confcience Ihall 
fcience is to “ be rectified, lince it is fuppoled to be the only guide 
he rectified. « of life, and judge of morals ?” We anfwer, in the 

very fame way that we would reCiify rc-afon if at any 

time it Ihould judge wrong, as it often does, viz. by 
giving it proper and fufficient materials for judging 

right, i. e. by inquiring into the whole ftate of the 

cafe, the relations, connections, and feveral obligations 

of the aCtor, the confequences and other circumltances 

of the adtion, or the furplufage of private or public 
good which refults, or is likely to refult, from the 

adtion or from the omiflion of it. If thofe circumltan¬ 

ces are fairly and fully Hated, the confcience will be 

juft and impartial in its decifion : for, by a neceflary 

law of our nature, it approves and is well afftCled to 

the moral form; and if it feems to approve of vice or 
immorality, it is always-under the notion or malk of 

fome virtue. So that, ftridtly fpeaking, it is not 

confcience which errs ; for its fentence is always 
confirmable to the view of the cafe which lies be¬ 

fore it ; and is jujli upon the fuppofition that the 

cafe is truly fuch as it is reprefented to it. All the 
fault is to be imputed to the agent, who negledts to 

be better informed, or who, through weaknels or 

wickednefs, haftens to pafs fentence from an imper- 

fedt evidence. 

Chap. II. 

Of Man’s Duty to himself. Of the Nature of 
- Good, and the Chief Good. 

Divifions Every creature, by the conftitution of his nature, is 
of good. determined to love hiinfelf; to purfue whatever tends 

to his prefervaiion and happinefs, and to avoid what¬ 

ever tends to his hurt and mifery. Being endued with 

fenl'e and perception, he muft ntceflarily receive plea- 

fit re from fome objedts, and pain from others. Thofe 
ebjedts which give pleafure, are called good3 and 

thofe which give pain, evil. To the former he feels 

that attraction or motion we call defire, or love : To 

the latter, that impulfe we call averfton, or hatred. 

To objedb which liiggeft neither pleafure nor pain, 
and are apprehended of no life to procure one or ward 

off the oilier, we feel neither defire nor averfion 3 and 

fuch objedb are called indifferent. Thofe objects 

which do not of themfelves produce pleafure or pain, 

but are the means of procuring either, we call ufful 

or noxious. Towards them we are affected in a fub- 

ordinate manner, or with an indireft and reflefiive 

rather than a direCl and immediate affeCtion. All the 

original and particular affeCtions of our nature lead us 

out to and ultimately reft in the firft kind of objedb, 

viz. thofe which give immediate pleafure, and which 
we therefore call good, d'veClly fo. The calm affec¬ 

tion of JeIf-love alone is converfant about fuch objedb 
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as are only confequentially good, or merely uleful to 

ourlelves. gg 
But, befides thofe forts of objedb which we call Moral 

good, merely and folely as they give pleafure, or are good* 

means of procuring it, there is an higher and nobler 

fpecies of good, towards which we feel that peculiar 
movement we call approbation or moral complacency ; 

and which we therefore denominate moral good. Such 

are our affedlions, and the confequent aCtions to them. 

The perception of this is, as has been already obfer- 

ved, quite diltindt in kind from the perception of other 

fpecies ; and though it may he connected with plea¬ 
fure or advantage by the benevolent conftitution of 

nature, yet k conftitutes a good independent of that 

pleafure and that advantage, and far fuperior not in 
degree only but in dignity to both. The other, viz. 

the natural good, confifts in obtaining thofe pleafures 

which are adapted to the peculiar fenfes and paflions 

fufceptible of them, and is as various as are thofe 
fenfes and paflions. This, viz. the moral good, lies 

in the right conduCt of the feveral fenfes and paflions, 

or their juft proportion and accommodation to their 

refpeCtive objedb and relations; and this is of a more 

fimple and invariable kind. gg 

By our feveral fenfes we are capable of a great va- Human 
riety of pleaftng fen fat ions. Thefe conftitute diftinCt happinefs. 

ends, or objedts ultimately purfuable for their own 
fake. To thefe ends, or ultimate objedts, correfpond 

peculiar appetites or affedlions, which prompt the 

mind to purfue them. When thefe ends are attained, 
there it refts, and looks no farther. Whatever there¬ 

fore is purfuable, not on its own account, but as fnb- 
fervient or neceflary to the attainment of fomething 

elfe that is intrinficallv valuable for its own fake, be 

that value ever fo great, or ever fo finall, we call a 
mean, and not an end. So that ends and means con- 

ftitutc the materials, or the very e[fence of our happi¬ 
nefs. Confequently happinefs, i. e. human happinefs, 

cannot be one Ample uniform thing in creatures con- 

ftituted, as we are, with fuch various fenfes of plea¬ 

fure, or fuch different capacities of enjoyment. Now 

the fame principle, or law of our nature, which de¬ 

termines us to purfue any one end or fpecies of good, 

prompts us to purfue every other end or fpecies of 

good of which we are fufceptible, or to which our 

Maker has adapted an original propenfion. But, 

ainidft the great multiplicity of etuis or goods which 

form the various ingredients of our happinefs, we 

perceive an evident gradation or fubordination Hik¬ 
ed to that gradation of fenfes, powers, and paffions, 

which prevails in our mixed and various conftitution, 

and to that alcending feries of conntdtions which 

open upon us in the different ftages of our progrefiive 
ftate. 90 

Thus the goods of the body, or of the external fenfes, Gradation 

feem to hold the loweft rank in this gradation or fcale of Eoods» 

of goods. Thefe we have in common with the brutes; 

and though many men are brntifh enough to purfue 

the goods of the body with a more than brutal fury, 

yet, when at any time they come in competition with 

goods of an higher order; the unanimous verdiCt of 

mankind, by giving the laft the preference, condemns 

the firft to the meaneft place. Goods confifting in 

exterior facial connections, as fame, jortune, power, 

civil 
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ft 
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civil authority, feem to fucceed next, and are chiefly 
valuable as the means of procuring natural or moral 

good, but principally the latter. Goods of the intel- 

lc£l are ltill fuperior, as tajle, knowledge, memory, 

judgment, See. The highelt are moral goods of the 

mind, directly and ultimately regarding eurfelves, as 

command of the appetites and paffions, prudence, forti¬ 

tude, benevolence, &c. Thefe are the great objects of 

our purfuit, and the principal ingredients of our hap- 

pinels. Let us confider each of them as they rife one 

above the other in this natural feries or l'cale, and 
touch briefly on our obligations to purfue them. 

Thofe of the hotly are health, Jirength, agility, har- 

dinefs, and patience of change, ncatnefs, and decency. 

Good health, and a regular eafy flow of 1'pirits, are 
in themfelves fweet natural enjoyments, a great fund 

of pleafure, and indeed the proper feafoning which 

gives a flavour and poignancy to every other pleafure. 

The want of health unfits us for moll duties of life, 

and is efpecially an enemy to the focial and human af- 

feCtions, as it generally renders the unhappy fufferer 

peevilh and fullen, difgufted at the allotments of pro¬ 

vidence, and confequently apt to entertain fufpicions 

and gloomy fentimtnts of its Author. It obftruCls the 

free “exercife and full improvement of our reafon, 

makes us a burden to our friends, and ufelefs to fo- 

ciety. Whereas the uninterrupted enjoyment of good 

health is a conilant fource of good humour, and good 

humour is a great friend to opennels and benignity of 

heart, enables us to encounter the various ills and dis¬ 

appointments of life with more courage, or to fuftain 

them with more patience ; anc^ in iliort, conduces 

much, if vve are otherwife duly qualified, to our ailing 

our part in every exigency of life with more firmnefs, 

confiftency, and dignity. Therefore it imports us 

much to preferve and improve an habit or enjoyment, 

without which every other external entertainment is 

taftelefs, and moll other advantages of little avail. 

And this is belt done by a ftriCl temperance in diet 

and regimen, by regular exercife, and by keeping 

the mind ferene and unruffled by violent paffions, and 

nnfubdued by intenfe and conftant labours, which 

greatly impair and gradually deftroy the Ihongeft con¬ 

futations. 
Strength, ability, hardinsfs, and patience of change, 

fuppofe health, and are unattainable without it ; but 

they imply fomething more, and are neceffary to guard 

it, to give us the perfect life of life and limbs, and to 

feenre us againft many otherwife unavoidable ills. 

The exercife of the neceflary manual, and of moft of 

the elegant arts of life, depends on ftrength and agi¬ 

lity of body ; perfonal dangers, private and public 

dangers, the demands of our friends, our families, 

and country, require them ; they are neceflary in war, 

and ornamental in peace ; fit for the employment of 

a country and a town life, and they exalt the enter¬ 

tainments and diverfions of both. They are chiefly 

obtained by moderate and regular exercife. 

Few are fo much raifed above want and depen¬ 

dence, or fo exempted from bufinefs and care, as not 
to be often expofed to inequalities and changes of diet, 

exercife, air, climate, and other irregularities. Now, 

what can be fo effectual to fecure one againft the mif- 

chiefs ariftng from Inch unavoidable alterations, as har- 
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dinefs, and a certain verfatility of conftitution which 

can bear extraordinary labours, and fubmit to great 
changes, without any fenfible uneafinefs or bad confe- 

quences. This is beft attained, not by an over-great jjo\vattaia- 
delicacy and minute attention to forms, or by in- ed. 
variable regularity in diet, hours, and way of living, 

but rather by a bold and difereet latitude of regimen. 

Befides, deviations from eftablilhed rules and forms of 

living, if kept within the bounds of fobriety and rea¬ 

fon, are friendly to thought and original fentiments, 

animate the dull feene of ordinary life and bufinefs, 

and agreeably ftir the paffions, which ftagnate or 

breed ill-humour in the calms of life. 

Ncatnefs, cleanlinefs, and decency, to which we >jeatnefs 
may add dignity of countenance, and demeanour, feem decency/ 

to have fomething refined and moral in them : at leaf! ire. 

we generally efteem them indications of an orderly, 

genteel, and well-governed mind, coulcious of an in¬ 

ward worth, or the refpeci due to one’s nature. 
Whereas naflinefs, flovenlinefs, auhusarduefs, and in¬ 

decency, are fltrewd fymptoms of fomething mean, 

carelefs, and deficient, and betray a mind untaught, 

illiberal, unconfcious of what is due to one’s felf or to 

others. How much cleanlinefs conduces to health, 

needs hardly to be mentioned > and how neceffary it is 

to maintain one’s chara<5ler and rank in life, and to 

render us agreeable to others as well as to ourfelves, 

is as evident.—There are certain motions, airs, and 

geftures, which become the human countenance and 
form, in which we perceive a comel'mefs, opennefs, 

fimplicity, gracf-thiefs ; and there are others, which, 

to our fenfe of decorum appear uncomely, affefted, 

difmgenuvus, and aukward, quite unluitable to the na¬ 

tive dignity of our face and form. The firjl are in 

themfelves the moft eafy, natural, and commodious, 

give one boldnefs and prefence of mind, a mode ft af- 

furance, an addrefs both awful and alluring ; they be- 

fpeak candour and greatnels of mind, raife the moft 

agreeable prejudices in one’s favour, render fociety 

engaging, command refpeCt, and often love, and 

give weight and authority both in converfation and 

bufinefs; in fine, they are the colouring of virtue* 

which fhew it to the greateft advantage in whomfo- 

ever it is ; and not only imitate, but in fome meafure 

fupply it where it is wanting. Whereas the laft, viz. 

rudenefs, affiliation, indecorum, and the like, have 

all the contrary effects; they are burdenfome to one’s 

felf, a difhonour to our nature, and a nuifanee in fo¬ 

ciety. The former qualities or goods are beft attain- How attain¬ 
ed by a liberal education, by preierving a juft fenfe of ctj. 

the dignity of our nature, by keeping the beft and po- 

liteft company, but, above all, by acquiring thofe vir¬ 

tuous and ennobling habits of mind which are decency 

in perfection, which will give an air of unaffected 

grandeur, and fpread a luftre truly engaging over the 

whole form and: deportment. !0o 

We are next to confider thefe goods which confift Goods of 
in exterior focial connections, as fame, fortune, civil exterior fo- 

authority, power^ g/onncc‘ 

The firft has a two-fold afpeCt, as a good pleafant IOa\ot 

in itfelf, or gratifying to an original paffion, and then fame.- 
as expedient or ufeful towards a farther end. Honour 

from the wife and good, on the account of a virtuous 

conduCt, is regaling to a good man; for then his heart 
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re-echoes to the grateful found. There are few quite 
indifferent even to the commendation of the vulgar. 
Though we cannot approve that conduct which pro¬ 
ceeds entirely from this principle, and not from good 
affe<5iion or love of the conduit itfelf,yet, as it is often 
a guard and additional motive to virtue in creatures 
imperfect as we are, and often diftractedby interfer¬ 
ing paflions, it might be dangerous to fupprels it alto¬ 
gether, however wife it may be to refirain it within 
due bounds, and however laudable to ufe it only as a 

■fcaffolding to our virtue, which may be taken down 
when that glorious ftrudture is finiflied, but hardly till 
then. To purfue fame for itfelf, is innocent; to re¬ 
gard it only as an auxiliary to virtue, is noble; to feek 
at chiefly as an engine of public ufefulnefs, is ftill more 
noble, and highly praife-worthy. Tor though the opi¬ 
nion and breath of men are tranfient and fading tilings, 
-often obtained without merit, and loft without caufe; 
yet as our bufinefs is with mep, and as our capacity of 
Serving them is generally increafed in proportion to 
their efteem of us, therefore found and we 11-eftabli fil¬ 
ed moral applaufe may, and will be modeftly, not o- 
ftentatioufly, fought after by the good ; not indeed as 
a folitary refined fort of luxury, but as a public and 
proper inftrument to ferve and blefs mankind. At the 
fame time they will learn to defpife' that reputation 
which is founded on rank, fortune, and any other cir- 
•cumftances or accomplifhmeuts that are foreign to real 
merit, or to ufeful febvices done to others, and think 
.that praife of little avail which is purchafed without 

. 'defert, and beftowed without judgment. 
Fortune Fortune, power, and civil authority, or whatever 
Power, 4?c. is called influence and weight among mankind, are 

goods of the fecond divifion, that is, valuable and pur- 
fuable only as they are ufeful, or as means to a farther 
end, viz. procuring or preferving the immediate ob¬ 
jects of enjoyment or liappinefs to ourfelves or others. 
Therefore to love fuch goods on their own account, 
and to purfue them as ends, not the means of enjoy¬ 
ment, mull be highly prepofterous anil abfurd. There 
can be no meafure, no limit, to fuch purfuit; all mull 
be whim, caprice, extravagance. Accordingly fuch ap¬ 
petites, unlike all the natural ones, are increafed by 
poffcfilon, and whetted by enjoyment. They are al¬ 
ways precarious, and never without fears, hecaufe the 
objects lie without one’s felf; they are feldom without 
furrow and vexation, becaufe no acceffion of wealth or 

J0j power can fatisfy them. But if thofe goods are confider- 
How far ed only as the materials or means of private or public 
purfuable- happinefs,then the fame obligations which bind usto pur- 

file the latter, bind us likewife to purfue the former. We 
may, and no doubt we ought, to feek fuch a meafure of 
wealth as is neceffary to fupply all our real vitants, to raife 
us above fervile dependence, and provide us with fuch 
conveniencies as are fuited to our rank and condition 
in life. To be regardlefs of this meafnre of wealth, is 
to expofe ourfelves to all the. temptations of poverty 
and corruption; to forfeit our natural independency 
and freedom; to degrade, and confequently to ren¬ 
der the rank we hold, and the character we fuftain in 
fociety, ufelefs, if not contemptible. When thefe im¬ 
portant ends are fecured, we ought not to murmur or 
repine that we poffefs no more ; yet we are not fe- 

cluded by any obligation, moral or divine, from feek- 

I L O S O P H Y. 
ing more, in order to give us that happieft and moft 
god-like of all powers, the power of doing good. A 
fupine indolence in this refpect is both abfurd and cri¬ 
minal ; abfurd, as it robs 11s of an inexhaufted fund of 
the moft refined and durable enjoyments 5 and crimi¬ 
nal, as it renders us lo far ufelefs to the fociety to 
which we belong- “ That purfuit of wealth which 
“ goes beyond the former end, viz. the obtaining the Avarice. 
“ neceflaries, or fuch conveniencies of life, as, in the 
“ eftimation of reafon, not of vanity or pafiion, are 
ft fuited to our rank and condition, and yet is not di- 
“ redted to the latter, viz. the doing good is what we 
“ call avarice.” And “ that purfuit of power, which, l0^ 
“ after fecuring one’s felf, i. e. having attained the Ambition. 
** proper independence and liberty of a rational focial 1 

“ creature, is not directed to the good of others, is 
“ what we call ambition, or the lujl of power." To 
what extent the ftridt meafures of virtue'will allow us 
to purfue either wealth or power, and civil authority, 
is not perhaps polfible precifely to determine. That 
mult be left to prudence, and the peculiar character, 
condition, and other circumftances of each man. Only 
thus far a limit may be let, that the purfuit of either 
muft encroach upon no other duty or obligation which 
we owe to ourfelves, to fociety, or to its parent ^nd 

, head. The fame reafoning is to be applied to power 
as to wealth. It is only valuable as an inftrument of 
our owu feeurity, and of the free enjoyment of thofe 
-original goods it may, and often does, adminifter to 
us, and, as an engine of more extenfive happinefs to 
our friends, our country, and mankind. I0g 

Now the b?ft, at^ indeed the only way to obtain a How fame 
folid and lafting fame, is an uniform inflexible courfe and power 
of virtue, the employing one’s ability and wealth in *re attain- 
fupplying. the wants, and ufing one’s power in pro- ed‘ 
moting or fecuring the happinefs, the rights and liber¬ 
ties of mankind, joined to an univerfal affability and 
politenefs of manners. And furely one will not miftake 
the matter much, who thinks the fame courfe condu¬ 
cive to the acquiring greater acceffions both of wealth 
and power; efpecially if he adds to thofe qualifications 
a vigorous induftry, a conftant attention to the cha- 
ra&ers and wants of men, to the conjunctures of times, 
and continually-varying genius of affairs; and a fteady 
intrepid honeity, that will neither yield to the allure¬ 
ments, nor be over-awed with the terrors, of that fcor- 
rupt and corrupting fcene in which we live. We have 
fometimes heard indeed of other ways and means, as 
fraud, diflimulation, fervility, and proftitution, and the 
like ignoble arts, by which'the men of the world (as 
they are called,, fhrewd politicians, and men of ad- 
drefs!) amafs wealth, and procure power : but as we 
want rather to form a man of virtue, an honeft, con¬ 
tented, happy man, we leave to the men of the world 
their own ways, and permit them, unenvied and uu- 
imitated by us, to reap the fruit of their doings. 

The next fpeciesof objedts in the fcale of good, are Goodofthe 
the goods of the intellect, as knowledge, memory, judg- intellect. 
ment, tajle, fagacity, docility, and whatever elfe we 
call intellectual virtues. Let us confider them a little, 
and the means as well as obligations to improve 
them. 108 

As man is a rational creature, capable of knowing Their mo- 

the differences of things and actions;—as he not only ment. 
fees 
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fees and feels what is prefent, but remembers what is 

part, and often forefees what is future-as he advances 

from finall beginnings, by flow degrees, and with much 

labour and difficulty, to knowledge and experience 

as his opinions fway his paffions,—as his paffions in¬ 

fluence liis conduct,—and as his condiuSt draws confe- 

qnences after, it, which extend not only to the prefent, 

but to the future time, and therefore is the princi¬ 
pal fource of his happinefs or nailery ; it is evident, 

that he is formed for intellectual improvements, and 

that it mull be of the utmoft confequence for him 
* Philof. to improve and cultivate his intellectual powers, on 

SfucC\\b'>>‘i which thole opinions, thofe paffions, and that conduCt 

§3,4,&c. dePend*. 
109 But, belides the future confequences and moment of 

The plea- improving our intellectualpowers, their immediate ex- 
fures they ert;fe on their proper objeCts yields the moft rational and 

^Vej ,0 refined pleafnres. Knowledge, and a right tafte in the 

Knowledge arts of imitation and defign, as poetry, painting, fculp- 
and tafte. ture, niufic, architecture, afford not only an innocent, 

but a moft fenfible and fublime entertainment. By 

thefe the underllanding is inftruCted in ancient and 

modern life, the hirtory of men and things, the ener¬ 

gies and effeCts of the paffions, the confequences of 

virtue and vice ; by thefe the imagination is at once 

entertained and nourilhed with the beauties of nature 

and art, lighted up and fpread out with the novelty, 

grandeur, and harmony of the univcrfe ; and, in fine, 

the paffions are agreeably ronfed, and luitably enga¬ 
ged, by the greateft and moft interefting objeCts that 

can fill the human mind. He who has a tafte formed 

to thefe ingenious delights, andjjflenty of materials to 

gratify it, can never vtfant the moft agreeable exereife 

and entertainment, nor once have reafon to make that 

falhionable complaint of the tedioufnefs of time. Nor 

can he want a proper fubjeCl for the difeipline and im¬ 

provement of his heart. For, being daily converfant 

with beauty, order, and defign, in inferior fubjeCts, he 

bids fair for growing in due time an admirer of what 
is fair and well-proportioned in the conduCl of life and 

the order of fociety, which is only order anddefign 

exerted in their higheft fubject. He will learn to 

transfer the numbers of poetry to the harmony of the 
mind and of wellcgoverned paffions ; and, from ad¬ 

miring the virtues of others in moral paintings, come 

to approve and imitate them himfelf. Therefore to 

cultivate a true and correct tafle, mull: be both our in¬ 

ters/ and our duty, when the cireumftances of our fta- 

tion give leafure and opportunity, for it, and when the 

doing it is not inconfiftent with our higher obligations 

I n or engagements to fociety and mankind. 

Bow attain- It is beft attained by reading the bell books, where 
«d. goodfenfe has more the afeendant than learning, and 

which pertain more to practice than to /peculation; by 

ftudying the beft models, i. e. thofe which profefs to 

imitate nature moft, and approach the neareft to it, 

and by converting with men of the moft refined tafte, 

II2 and the greateft experience' in life. 

Moment of As to the other intellectual goods, what a.fr.nd of 
intelle£tual entertainment muft it be to inveftigate the truth.and 
goods. various relations of things, to trace the operations of 

nature to general laws, to explain by thefe its mani¬ 

fold phenomena, fo underftand that order by which 

the univcrfe is upheld, and that (Economy, by which it 
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is governed ; to be acquainted with the human mind, 

the connections, fubordinations, and ufes of its powers, 

and to mark their energy in life ! how agreeable to 

the ingenious inquirer, to obferve the manifold rela¬ 
tions and combinations of individual minds in focietv, 

to difeern the caufes why they fiourifh or decay; and 

from thence to afeend, through the vaft fcale of be¬ 
ings, to that general mind which prefules over all, 

and operates unfeen in every l’yftem and in every age, 

through the whole compafs and progreffion of nature 1 

devoted to fuch entertainments as thefe, the contem¬ 

plative have abandoned every other pleafure, retired 
from the body, fo to fpeak, and (equeftered tliem- 

felves from focial intercotirle; for thefe, the btify 

have often preferred to the hurry and din of life the 

calm retreats of contemplation ; for thefe, when once 

they came to tafte them, even the gay and voluptuous 

have thrown up the lawlefs purluits of fenfe and ap¬ 

petite, and acknowledged tbele mentual enjoyments to 
be the moft refined, and indeed the only luxury. Be— 

Tides, by a juft and large knowledge of nature, we re¬ 

cognize the perfections of its author ; and thus piety, 

and all thofe pious affeCtions which depend on juft fen- 

timents of liis charaCtcr, are awakened and confirm¬ 

ed; and a thoufand fuperltitious fears, that arile from; 

partial views of his nature and works, will of courfe: 

be excluded. An extenfive profpeCt of human life,, 

and of the periods and revolutions of human things,, 

willcondnce much to the giving a certain greatnels of 

mind, and a noble contempt to thofe little competiti¬ 
ons about power, honour, and wealth, which difturb- 

and divide the bulk of mankind ; and promote a calm 

indurance of thole inconveniencies and ills that are the. 

common appendages of humanity. Add to all, that a juft 

knowledge of human nature,.and of thofe hinges upon- 

which the bulinefs and fortunes of men turn, will pre¬ 

vent our thinking either too highly or too meanly of 

onr fellow-creatures, give no fmall fcope to the exer- 

cife of friendlhip, confidence, and good-will, and at the 

fame time brace the mind with a proper caution and 

diftruft, thofe nerves of prudence, and give a greater 

maftery in the conduct of private as well as public life. 

Therefore, by cultivating our intellectual abilities, we 

Ilia 11 beft promote and feenre our intcreft, and be 

qualified for a&ing our part in fociety with more ho¬ 

nour to ourfelves, as well as advantage to mankind. 

Conlequently, to improve them to the utmoft of our 

power is onr duty; they are talents committed to us 

by the almighty Head of fociety, and we are account¬ 
able to him for the ufe of them. , jg. 

The intellectual virtues are beft improved by accu- How attains 

rate and impartial oblervation,extenfive reading, and ed. 

unconfined converfe with men of all characters, efpe- 

e'lally with thofe who, to private ftudy, have joined 

the wideft acquaintance with the world, and greateft 
praiCtce in affairs; but, above all, by being much in 

the world, and having large dealings with mankind. 

Such opportunities contribute much to divert one of 

prejudices and a fervile attachment to crude fyftems, 

to open one’s views, and to give that experience on 

which, the moft* ufeful, becaufe the moft practical 

knowledge is built, and from which the fur eft maxims 
for the conduCt of life are deduced. ,I^.i 

The higheft goods which enter into the compofition Moral 

of goods*. 
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of human happinefs are moral goods of the mind, di¬ 

rectly and ultimately regarding ourlelves ; as com¬ 
mand of the appetites and paffiant, prudence and cau¬ 

tion, magnanimity, fortitude, humility, love of virtue, 

' love of Cod, refignation, and the like. Thefe fub- 

lime goods are goods by way of eminence, goods re¬ 
commended and enforced by the molt intimate and 

awful 1'enfe and conicioufnefs of our nature ; goods 

that conftitute the quintefTence, the very temper of 

happinefs, that form and completion of foul which 
renders us approvable and lovely in the fight of God; 

goods, in fine, which are the elements of all our future 

perfection and felicity. 
Molt of the other goods we have confidered depend 

partly on ourfelves, and partly on accidents which we 

can neither forefee nor prevent, and rel'ult from 

caufes which we cannot influence or alter. They are 

fuch goods as we may poflefs to-day and lofe to-mor¬ 

row, and which require a felicity of conftitution, and 
talents to attain them in full vigour and perfection. 
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Their mo¬ 
ment. 

from the inward diiipofitions with which we receive 

them. By managing thefe right, we may greatly 

abate that malignity and preflure, and confequently 

diminifh the number, and weaken the moment, of the 

ills of life, if we Ihould not have it in our power to 

obtain a large fhare of its goods. There are particu¬ 

larly three virtues which go to the forming this right 

temper towards ill, and which are of Angular efficacy, 

if not totally to remove, yet wonderfully to alleviate, 

the calamities of life. Thefe are fortitude, or pati¬ 
ence, humility-,, and refignation. rr7 

Fortitude is that calm and fteady habit of mind Fortitude, 

which either moderates our fears, and enables us 

bravely to encounter the prolpeCt of ill, or renders the 

mind ferene and invincible under its immediate pref- 

fure. It lies equally diftant from rafhnefs and cowar¬ 

dice ; and though it does not hinder us from feeling, 

yet prevents our complaining or fhrinking under the 

ftroke. It always includes a generous contempt of, 

at jeaft a noble fuperiority to, thofe precarious 

and a felicity of conjunctures to iecure the pofTeflion of goods of which we can infure neither the poffeffion 
them. Therefore, did our happinefs depend altoge¬ 

ther or chiefly on fuch tranfitory and precarious pof- 

feflions, it were itfelf mod precarious, and the higheft 

folly to be anxious about it. ■ But though creatures, 

conftituted as we are, cannot be indifferent about fuch 

goods, and mult fuffer in feme degree, and confe¬ 

quently have our happinefs incomplete without them, 

yet they weigh but little in the fcale when compared 

with moral goods. By the benevolent conftitution of ty, though often miftaken by proncTmortals for mean- 

nor continuance. The man therefore who poffeffes 

this, virtue in this ample fenfe of it, ftands upon an 

eminence, and fees human things below him ; the 

temped indeed may reach him, but he ftands fecure 

and collected againft it upon the bafis of confcions vir¬ 

tue, which the feverelt ftorms can ieldotn fhake, and 

never overthrow. x, g 

Humility is another virtue of high rank and digni- Humility. 
fhn!TOh miftjtpn Kv nrnn^ mnrtalc fnr moon. 

our nature thefe are placed within the lphere of our 
activity, fo that no man can be deftitute of them un- 

lefs he is firft wanting to himfelf. Some of the wifeft 

and belt of mankind have wanted moft of the former 
goods, and all the external kind, and felt moft of the 

oppofite ills, fuch at leaft as aril'e from without; yet by 

polfeffing the latter, viz. the moral goods, have decla¬ 

red they were happy; and to the conviCtion of the moft 

impartial obfervers have appeared happy. The worll 

of men have been iurrounded with every outward 

good and advantage of fortune, and have poflefled 

great parts; yet, for want of moral reCtitude, have 

been, and have confeffed themfelves, notorioully and 

exquifitely miferable. The exercife of virtue has 

fupported its votaries, and made them exult in the 

midft of tortures almoft intolerable ; nay, how often 

has fome falfe form or fhadow of it fuftained even the 

greateft * villains and bigots under the fame preffures ! 

But no external goods, no goods of fortune, have been 

able to alleviate the agonies or expel the fears of a 
guilty mind, confcious of the deferved hatred and 

nefs and pufillanimity. It is oppofed to pride, which 

commonly includes ii^ it a falfe or over-rated eftima- 
tion of our own merit, an afci rption of it to ourfelves 

as its only and original caufe, an undue comparifon of 

ourfelves with others, and, in confeqnence of that fup- 

pofed fuperiority, an arrogant preference of ourfelves, 

and a fupercilious contempt of them. Humility, on 

the other hand, feems to denote that modeft and in¬ 

genuous temper of mind, which arifes from a juft and 

equal efiimate of our own advantages compared with 

thofe of others, and from a fenfe of our deriving all 

originally from the Author of our being. Its ordina¬ 

ry attendants are mildnefs, a gentle forbearance, and 

an eafy unaflhming humanity with regard to the im¬ 

perfections and faults of others ; virtues rare indeed, 

but of the faireft completion, the proper offspring of 

fo lovely a parent, the beft ornaments of fuch imper¬ 

fect creatures as we are, precious in the fight of God, 

and which fweetly allure the hearts of men. Ir 

Refignation is that mild and heroic temper of mind Refignation 1 
which arifes from a fenfe of an infinitely wife and 

proach of mankind, and the juft difpleafure of Al- good providence, and enables one to acquiefce with a 

116 mighty God. cordial affeCtion in its juft appointments. This virtue 
The mixed As the prefent condition of human life is wonder- has fomething very peculiar in its nature, and fublime 
condition fully chequered with good and ill, and as no height of in its efficacy. For it teaches us to bear ill not only 

hfere'uires ^at'on> no affluence fortune, can abfolutely infure with patience, and as being unavoidable, but it trans* 
particular-65 the good> or fccure againft the ill, it is evident that a forms, as it were, ill into good, by leading us to confi* 
virtues. great part of the comfort and ferenity of life muft lie der it, and every event that has the leaft appearance 

in having our minds duly affeCted with regard to both, of ill, as a divine difpenfation, a wife and benevolent 

i. e. rightly attempered to the lofs of one and the temperament of things, fubfervient to univerfal good, 

fufferance of the other. For it is certain that outward and, of courfe, including that of every individual, 

calamities derive their chief malignity and preflure efpecially of fuch as calmly ftoop to it. In this light, 

the 
* As Ravilliac, who afiaffinated Henry the fourth of Frauce; and Balthafar Geraerd, who murdered William the Firft, prince 

of Orange. 
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the admlnlftration itfelf, nay every aft of it, becomes 
an objeft of affeftion, the evil difappears, or is con¬ 

verted into a balm which both heals and nouriflieth 

the mind. For, though the firft unexpected accels of 

ill may lurprife the foul into grief, yet that grief, when 

the mind calmly reviews its objeft, changes into con¬ 

tentment, and is by degrees exalted into veneration 

and a divine compofure. Our private will is loll in 
that of the Almighty, and our lecurity againft every 

real ill refts on the fame bottom as the throne of him 

j2o who lives and reigns for ever. 
"hief good, Before we finilh this feftion, it may be fit to ob- 
■bjedivt ferve, that as the Deity is the fupreme and inexhaufled 
nd formal. j'ource Qf good, on whom the happinefs of the whole 

creation depends; as he is the highefl objeft in na¬ 

ture, and the only objeft who is fully proportioned to 

the intelletfual and moral powers of the mind, in 

whom they ultimately reft, and find their moft perfect 

exercife and completion, he is therefore termed the 

Chief good of man, objectively confidered. And vir¬ 

tue, or the proportioned and vigorous exercife of the 

feveral powers and affeftions on their refpeftive ob- 

jefts, as above defcribed, is, in the fchools, termed the 

chief good, formally confidered, or its formal idea, be¬ 

ing the inward temper and native conftitution of hu¬ 

man happinefs. 

j ' From the detail we have gone through, the follow- 

121 ing corollaries may be deduced, 

o iorollaries. Firft, It is evident, that the happinefs of fuch a pro- 
greffive creature as man can never be at a ftand, or 

continue a fixed invariable thing. His finite nature, 

let it rife ever fo high, admits ftill higher degrees of 

improvefnent and perfeftion. And his progreflion in 

improvement or virtue always makes way for a pro¬ 

greflion in happinefs. So that no poflible point can 

be aflig.ied in any period of his exiftence in which he 

is perfeftly happy, that is, fo happy as to exclude high¬ 

er degrees of happinefs. All his perfeftion is only 

comparative. 2. It appears that many things muft 

confpire to complete the happinefs of fo various a 

creature as man, fubjeft to fo many wants, and fuf- 
ceptible of fuch different pleafures. 3. As his capaci¬ 

ties of pleafure cannot be all gratified at the fame 

time, and muft often interfere with each other in fuch 

a precarious and fleeting ftate as human life, or be 

frequently difappointed, perfeft happinefs, i. e. the 

undifturbed enjoyment of the feveral pleafures of 

which we are capable, is unattainable in our prefent 

ftate. 4. That ftate is moft to be fought after, in 

which the feweft competitions and difappointments 

can happen, which leaft of all impairs any fenfe of 

pjeafure, and opens an inexhaufled fource of the moft 

refined and lading enjoyments. 5. That ftate which 

is attended with all thofe advantages, is a ftate or 

courfe of virtue. 6. Therefore, a ftate of virtue, in 

which the moral goods of the mind are attained, is 

the happieft ftate. 

Chap. III. 

Duties to Society. 

Sect. I. Filial and Fraternal Duty. 

As we have followed the order of nature in tracing 

the hiftory of man, and thofe duties which he owes to 
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himfelf, it feems reafonable to take the fame method 
with thofe he owes to lociety, which coriftitute the 
feeond clafs of his obligations. 122 

His parents are among the earlieft objefts of his at- Connexion 
tention; he becomes foonelt acquainted with them, of parents, 

repofes a peculiar confidence in them, and feems to 

regard them with a fond affeftiort, the early prognof- 

tics of his future piety and gratitude. Thus does nature 

dictate the firft lines of filial duty, even before a juft 

fenle of the conneftion is formed. But when the child 

is grown up, and has attained to l'uch a degree ofun- 

derftanding, as to comprehend the moral tie, and be 

fenliblfe of the obligations he is under to hjs parents; 

when he looks back on their tender and difinterefted 

affeftion, their inceflant cares and labours in nuffing, 

educating, and providing for him, during that ftate in 

whidi he had neither prudence nor ftrength to care 

and provide for himfelf, he muft be-confcious that he 

owes to them thefe peculiar duties. 123 
To reverence and honour them, as the inftrumenfs Duties to 

of nature in introducing him to life, and to that ftare Parents- 
of comfort and’happinefs which he enjoys ; and there¬ 

fore to elleem and imitate their good qualities, to al¬ 

leviate and bear with, and fpread; as much as pof- 

fible, a decent veil over their faults and weaknefles. 

2. To be highly grateful to them, for thofe favours 

which it can hardly ever be in his power fully to re¬ 

pay; to fhew this gratitude by a ftrift attention tb 
their wants, and a follicitous care to fupply them; by 

a fubmilfive deference to their authority and advice, 

efpedally by paying great regard to it in the choice 

of a wife, and of an occupation; by yielding to, ra¬ 
ther than peevifhly contending with, their humours, 

as remembering how oft they have been perfecuted 

by his; and, in fine, by foothing their cares, light* 

ening their for rows, fupporting the infirmities of age, 

and making the remainder of their life as comfortable 

and joyful as poflible. 124 
As his brethren and fillers are the next with whom Duties to 

the creature forms a focial and moral conneftion, to brethren 

them he owes a fraternal regard; and with them and fifters‘ 

ought he to enter into a ftrift league of friendfliip, 

mutual fympathy, advice, afliftance, and a generous 

intercourfe of kind offices, remembering their relation 

to common parents, and that brotherhood of nature 

which unites them into a clofer community of intereft 

and affeftion. 

Sect. II. Concerning Marriage. 

When man arrives to a certain age, he becomes Conneftion 
fenfible of a peculiar fympathy and tendernefs towards with the 

the other fex; the charms of beauty engage his atten- otlier fex* 

tion, and call forth new and fofter difpofitions than 

he has yet felt. The many amiable qualities exhibi¬ 

ted by a fair outfide, or by the mild allurement of fe¬ 

male manners, or winch the prejudiced fpeftator with¬ 

out much reafoning fuppofes thofe to include, with 

feveral other circumftances both natural and acciden¬ 

tal, point his view and affeftion to a particular objeft, 
and of courfe contraft that general rambling regard, 

which was loft and ufelefs among the undiftinguifhed 

crowd, into a peculiar and permanent attachment to 
one woman, which ordinarily terminates in the moft 

important, venerable, and delightful conneftion in life. 
(c) The 
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MORAL PHILOSOPHY. Part II. 
The ftate of the brute creation is very different from 

, that of human creatures. The former are cloathed 

and generally armed by their ftrudure, eafily find 
what is neceffary to their fubfiftence, and foon attain 

tlleir vigour and maturity; fo that they need the 

care and aid of their parents but for a Ihort while; 

and therefore we fee that nature has afligned to them 

vagrant and tranfient amours? The connexion being 

purely natural, and merely for propagating and rear¬ 
ing their offspring, no fooner is that end anfwered, 

tha.n the connexion diffolves of courfe. But the hu¬ 

man race are of a more tender and defencelefs confti- 

tution; their infancy and non-age continue longer; 
they advance flowly to ftrength of body, and maturi¬ 

ty of reafon ; they need conftant attention, and a long 
feries of cares and labours, to train them up to decen¬ 

cy, virtue, and the various arts of life. Nature has, 

therefore, provided them with the mod affectionate 

and anxious tutors, to aid their weaknefs, to fupply 
their wants, and to accomplifh them in thofe neceffa- 

ry arts, even their own parents, on whom file has 

devolved this mighty charge, rendered agreeable by 

the moft alluring and powerful of all ties, parental af¬ 

fection. But unlefs both concur in this grateful talk, 
and continue their joirit labours, till they have reared 

up and planted out their young colony, it mull become 
a prey to every rude invader, and the purpofe of na¬ 

ture in the original union of the human pair be de¬ 

feated. Therefore our ftrudure as well as condition 

is an evident indication, that the human fexes are 

deftined for a more intimate, for a moral and lafting 

union. It appears likewife, that the principal end of 
marriage is not to propagate and nurfe up an offspring, 

but to educate and form minds for the great duties 

and extenfive dellinations of life. Society mull be 
fupplied from this original nurfery with ufeful mem¬ 

bers, and its faireft ornaments and fupports. 

i The mind is apt to be diffipated in its views and 

ads of friendlhip and humanity; unlefs the former be 

direded to a particular objed, and the latter employ¬ 

ed in a particular province. When men once in¬ 

dulge to this diffipation, there is no Hopping their 

career^ they grow infenfible to moral attractions, 

and, by obltruCting or impairing the decent and regu¬ 

lar exercife of the tender and generous feelings of the 

human heart, they in time become unqualified for, or 
averfe to, the forming a moral union of fouls, which 

is the cement of fociety, and the fource of the pureft 
domeltic joys. Whereas a rational, undepraved love, 

and its fair companion, marriage, colled a man’s views, 

guide his heart to its proper objed, and, by confining 

his affedion to that objed, do really enlarge its influ¬ 

ence and ufe. Befides, it is but too evident from the 

condud of mankind, that the common ties of huma¬ 

nity are too feeble to engage and interell the palfions 
of the generality in the affairs of lociety. The con- 

nedions of neighbourhood, acquaintance, and gene¬ 

ral intercourfe, are too wide a field of adion for ma¬ 

ny, and thofe of a public or community are fo for more; 
and in which they either care not, or know not how 

to exert themfelves. Therefore nature, ever wife 

and benevolent, by implanting that ftrong fympathy 

which reigns between the individuals of each fex, and 

by urging.them to form a particular moral connection, 

the lpring of many domeltic endearments, has mea- 
fured out to each pair a particular fphere of adion, 

proportioned to their views, and adapted to their re- 

fpedive capacities. Befides, by interefting them deep¬ 

ly iu the concerns of their own little circle, Ihe has 

coimeded them more clofely with fociety, which is 

coinpofed of particular families, and bound them down 
to their good behaviour in that particular community 

to which they belong. This moral connedion is mar¬ 
riage, and this fphere of adion is a family. 

Of the conjugal alliance the following are the natu- Duties of 
ral laws. Fir ft, mutual fidelity to the marriage-bed. marriage. 

Difloyalty defeats the very end of marriage, dilfolves 

the natural cement of the relation, weakens the mo¬ 

ral tie, the chief ftrength of Which lies in the reci¬ 
procation of affedion ; and, by making the offspring 

uncertain, diminilhes the care and attachment necel- 

fary to their education. 
2. A confpiration of counfels and endeavours to pro¬ 

mote the common interell of the family, and to edur 

cate their common offspring. In order to obferve 

thefe laws, it is necelfary to cultivate, both before 
and during the married Hate, the ftridell decency 

and chaltity of manners, and a jult fenfe of what be¬ 

comes their refpedive charaders. 

3. The union mull be inviolable, and for life. The 
nature of friendlhip, and particularly of this fpecies of 

it, the education of their offspring, and the order of 
fociety and of fuecelfions, which would otherwife be 

extremely perplexed, do all feem to require it. To 

preferve this union, and render the matrimonial Hate 

more harmonious and comfortable, a mutual elleem 

and tendernefs, a mutual deference and forbearance, 
a communication of advice, and affiffance and autho¬ 

rity, are abfolutely neceffary. If either party keep 

within their proper departments, there need be no 
difputes about power or fuperiority, and there will 

be none. They have no oppofite, no fepar ate inte- 

rells, and therefore there can be no jull ground for 

oppolition of condud. 
From this detail, and the prefent Hate of things, in 

which there is pretty near a parity of numbers of both 

fexes, it is evident that polygamy is an unnatural 

llate; and though it fliould be granted to be more 
fruitful of children, which however it is not found to 

be, yet it is by no means fo fit for rearing minds, 

which leems to be as much, if not more, the inten¬ 

tion of nature than the propagation of bodies. 

Sect. IH. Of Parental Duty. 

The connedion of parents with their children is a Conneftion j 
natural confequence of the matrimonial connedion ; of parents 1 

and the duties which they owe them refult as natural- 1 

ly from that connedion. The feeble Hate of children, 

fubjed to fo many wants and dangers, requires their 

inceffant care and attention; their ignorant and uncul¬ 

tivated minds demand their continual inftrudion and 

culture. Had human creatures come into the world 

with the full ftrength of men and the weaknefs of rea¬ 

fon and vehemence of paflions which prevail in child¬ 
ren, they would have been too ftrong or too llubborn 

to have fubmitted to the government and inftrudion 

of their parents. But as they were deftgned for a 

progreffion in knowledge and virtue, it was proper 
that 

t3°[i3ij f 
Polygamy. 
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that the growth of their bodies Ihould keep pace 

witli that of their minds, left the purpofes of tiiat pro- 
greffion Ihould have been defeated. Among other 

admirable purpofes which this gradual expanlion 

of their outward as well as inward ftruifture ferves, 

this is one, that it affords ample fcope to the exer- 
cife of many tender and generous affedlions, which 

fill up the domeftic life with a beautiful variety of 

duties and enjoyments; and are of courfe a noble 

difcipline for the heart, and an hardy kind of educa¬ 

tion for the more honourable and important duties of 

133 public life. 
H The autho- The above mentioned weak and ignorant ftate of 
I rity found- children* feems plainly to invert their parents with i'uch 

P conneftioi^ auth°r'ty anc* power as is neceffiry to their fupport, 
I ’ prote&ion, and education; but that authority and 

power can he conftrued to extend no farther than is 

neceffiry to anfwer thofe ends, and to Iaft no longer 

than that weaknel's and ignorance continue ; where¬ 

fore, the foundation or reafon of the authority and 

power ceafing, they ceafe of courfe. Whatever 

power or authority then it may be neceffary or law¬ 

ful for parents to exercife during the non-age of their 

children, to affume or ul’urp the fame when they have 

attained the maturity or full exercife of their ftrength 
and reafon would be tyrrannical and tinjuft. From 

hence it is evident, that parents have no right to pu- 

nilh the perfons of their children more feverely than 

the nature of their wardlhip requires, much Iefs to in¬ 

vade their lives, to encroach upon their liberty, or 

transfer them as their property to any mailer what- 

1 134 foever. 
0 Duties of The firft clafs of duties which parents owe their 

■^parents. children refpect their natural life; and thefe compre¬ 
hend protection, nurture, provilion, introducing them 

into the world in a manner fuitable to their rank and 

1! fortune, and the like. 

I Education. The fecond order of duties regards the vitelledual 
and moral life of their children, or their education in 
fuch arts and accomplifliments as are neceflary to qua¬ 

lify them for performing the duties they owe to them- 

felves and to others. As this was found to be the prin¬ 
cipal defign of the matrimonial alliance, fo the fulfil¬ 

ling that defign js the moll important and dignified of 

all the parental duties. In order therefore to fit the 

child for aCling his part wifely and worthily as a 
man, as a citizen, and a creature of God, both parents 

ought to combine their joint vvifdom, authority, and 

power, and each apart to employ thofe talents which 

are the peculiar excellency and ornament of their re- 
fpe&ive fex. The father ought to lay out and fuper- 

intend their education, the mother to execute and ma¬ 

nage the detail of which lhe is capable. The former 

fliould direct the manly exertion of the intellectual and 

moral powers of his child. His imagination, and the 

manner of thofe exertions, are the peculiar province 

of the latter. \ The former Ihould advife, protect, 

command, and, by his experience, mafeuline vigonr, 

and that fuperior authority which is commonly aferib- 

ed to his fex, brace and ftrengthen his pupil for ac¬ 
tive Me, for gravity, integrity, and firmnefs in fuffer- 

ing. The bufinefs of the latter is to bend and foften 

her male pupil, by the charms of her converfation, 

and the foftnefs and decency of her manners for Jocial 
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life, for politenefs of tafte, and the elegant decorums 

and enjoyments of humanity ; and to improve and re¬ 
fine the tendernels and modefty of her female pupil, 

and form her to all thofe mild domeftic virtues which 

are the peculiar charafteriftics and ornapients of her 

fex. To conduct the opening minds of their fweet 
charge through the feveral periods of their progrefs, 

to allift them in each period, in throwing out the la¬ 

tent feeds of reafon and ingenuity, and in gaining 
frelh acceflions of light and virtue; and at length, witii 

all thefe advantages, to produce the young adventu¬ 

rers upon the great theatre of human life, to play 

their feveral parts in the light of their friends, of fo- 
ciety, and mankind 1 

Sect. IV. Herile and Servile Duty. 

In the natural courfe of human affairs it mull necef- The ground 

farily happen, that fome of mankind will live irf plenty °f llJis C0K~ 
and opulence, and others be reduced to a ftate of in- nei£tlon* 

digence and poverty. The former need the labours 

of the latter, and the latter the provifion and fupport 

of the former. This mutual neceflity is the founda¬ 

tion of that connedion, whether we call it moral or 

civil, which fublifts between inafters and fervants. j,- 

He who feeds another has a right to fome equivalent, The condi- 
the labour of him whom he maintains, and the fruits tionsoffer- 

of it. And he who labours for anorher has a right to v‘ce> 

expeCt that he Ihould fupport him. But as the labours 

of a man of ordinary ftrength are certainly of greater 

value than mere food and cloathing; becaule they 

would aClually produce more, even the maintenance 

of a family, were, the labourer to employ them in his 

own behalf; therefore1 he has an undoubted right to 

rate and difpofe of his fervice for certain wages above 

mere maintenance; and if he has incautioully difpo- 
fed of it for the latter only, yet the contraCl being of 

the onerous kirfd, he may equitably claim a fupply of 

that deficiency. If the fervice be fpecified, the fer¬ 
vice is bound to that only 5 if pot, then he is to be 

conllrued as bound only to fuch fervices as are conlif- 

tent with the laws of jullice and humanity. By the 

voluntary fervitude to which he fubjeCls himfelf, he 

forfeits no rights by fuch as are neceffarily included in 

that fervitude, and is obnoxious to no punilhment but 

fuch as a voluntary failure in the fervice may be fup- 

pofed reafonably to require. The offspring of fuch fer¬ 

vants have a right to that liberty which neither they 
nor their parents have forfeited. * g 

As to thofe who, becaufe of fome heinous offence, The cafe of 
or for lome notorious damage, for which they cannot great offen- 
otherwife compenfate, are condemned to perpetual 3ers. 

fervice, they do not, on that account, forfeit all the 

rights of men; but thofe, the lofs of which is necef¬ 

fary to fecure fociety againft the like offences for the 

future, or to repair the damage they have done. ^ 

With regard to captives taken in war, it is barba- The cafe of 
rous and inhuman to make perpetual flaves of them, captives, 
unlefs fome peculiar and aggravated circumftances of 

guilt have attended their hoftility. The bulk of the 
fubjedls of any government engaged in war may be 

fairly efteemed innocent enemies; and therefore they 

have a right to that clemency which is confiftent with 

the common fafety of mankind, and the particular fe- 

curity of that fociety againft which they are engaged. 

( c 2 ) Though 
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Though ordinary captives have a grant of their lives, 
yet to pay their liberty as an equivalent is much too 

high a price. There are other ways of acknowledg¬ 

ing or returning the favour, than by furrendering what 

* Hutchef. is far dearer than life itfelf *. To thofe who, under 
Mor. Inft. pretext of the neceffities of commerce, drive the un- 
Phtl. lib. 3. natural trade of bargaining for human flelh, and con- 

c' 3* ligning their innocent but unfortunate fellow creatures 

to eternal fervitude and mifery, we may addrefs the 

words of a fine writer; “ Let avarice defend it as it 

“ will, there is an boneft reluCtance in humanity a- 
“ gainft buying and felling, and regarding thofe of 

“ our own fpecies as our wealth and poflelnons.” 

Sect. V. Social Duties of the private Kind. 

Hitherto we have confidered only the domeftic 
economical duties, becaufe thel'e are firft in the pro- 

grefs of nature. But as man pafles beyond the little 

circle of a family, he forms connections with relations, 
friends, neighbours, and others; from whence refults 

a new train of duties of the more private focial kind, 

as friend/hip, chaftity, courtefy, good-neigbourhood, cha- 

140 rity, forgivenefs, hofpitality. 

Man's apt!- Man is admirably formed for particular focial at- 
tnde for fo- tachments and duties. There is a peculiar and ftrong 
eiety. propenfity in his nature to be affeCled with the fenti- 

ments and difpofitions of others. Men, like certain 

mufical inftruments, are fet to each other, fo that the 

vibrations or notes excited in one raife correfpondent 

notes and vibrations in the others. The impulfes of plea- 

fur e or pain, joy or farrow, made on one mind, are by 
an inftantaneous fympathy of nature communicated in 

fome degree to all; efpecially when hearts are (as an 

humane writer exprefles it) in unifon of kindnefs; 

the joy that vibrates in one commnnicates to the other 
alio. We may add, that though joy thus imparted 

(wells the harmony, yet grief vibrated to the heart of 

a friend, and rebounding from thence in fympathetic 

notes, melts as it were, and almoft dies away. All 

the paffions, but efpecially thofe of the focial kind, 
are contagious; and when the paffions of one man 

mingle with thofe of another, they increafe and mul¬ 
tiply prodigioufly. There is a moft moving eloquence 

ip the human countenance, air, voice, and gefture, 

wonderfully expreffive of the moft latent feelings and 

pafiions of the foul, which darts them like a fubtle 

flame into the hearts of others, and raifes correfpon¬ 
dent feelings there: friendfhip, love, good-humour, 

joy, fpread through every feature, and particularly 

(hoot from the eyes their fofter and fiercer fires with 

an irrefiftible energy. And in like manner the oppo- 
fite paffions of hatred, enmity, ill-humour, melancho¬ 

ly, diffufe a fullen and fadjdening air over the face, 

and, fiafhing from eye to eye, kindle a train of fimilar 
paffions. By thefe, and other admirable pieces of 

machinery, men are formed for fociety and the de¬ 

lightful interchange of friendly fentiments and duties, 

to increafe the happinefs of others by participation, and 

their own by rebound ; and to diminifh, by dividing 

,4I the common flock of their mifery. 

Duties ari- The firft emanations of the focial principle beyond 
ling from the bounds of a family lead us to form a nearer con- 
private re- jun(ftiqn of friendlhip or good-will with thofe who are 

atIon‘ any wife conne&ed with us by blood, or domeftic al- 
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liatice. To them onr affection does commonly exert 

itfelf in a greater or lefs degree, according to the 

nearnefs or diftance of the relation. And this pro¬ 

portion is admirably fuited to the extent of our powers 
and the indigence of our ftate ; for it is only within 

thofe lefler circles of confanguinity or alliance that 
the generality of mankind are able to difplay their a - 

bilities or benevolence, and confequently to uphold 
their connexion with fociety and fubferviency, to a 

public intereft. Therefore it is our duty to regard 
thefe clofer conne&ions as the next department to 

that of a family, in which nature lias marked out for 
us a fphere of aCtivity and ufefulnefs; and to culti¬ 

vate the kind affe&ions which are the cement of thofe 

endearing alliances. 

Frequently the view of diftinguifliing moral quali¬ 

ties in fome of our acquaintance may give birth to 

that more noble connection we call friendship, 
which is far fuperior to the alliances of confanguinity. 

For thefe are of a fuperficial, and often of a tranlito- 

ry nature, of which, as they hold more of inftinCl 

than of reafon, we cannot give fucb a rational ac¬ 

count. But fricndjbip derives all its ftrength and 

beauty, and the only exiftence which is durable, from 

the qualities of the heart, or from virtuous and lovely 

difpofitions. Or, lhould thefe be wanting, they or 

fome (hadow of them muft be fuppofed prelent. 

Therefore friendfhip may be defcribed to be, “ The 

“ union of two fouls by means of virtue, the common 

“ object and cement of their mutual affection.” With¬ 

out virtue, or the fuppofition of it, friendlhip is only 

a mercenary league, and alliance of intereft, which 

mnft diffolve of courfe when that intereft decays or 

fobfifts no longer. It is not fo much any particular 

paffion, as a compofition of fome of the nobleft feel¬ 
ings and paffions of the mind. Good fenfe, a juft 

tafte and love of virtue, a thorough candour and benig¬ 

nity of heart, or what we ufually call a good temper, 

and a generous fympathy of fentiments and affections, 

are the neceffiiry ingredients of this virtuous connec¬ 
tion. When it is grafted on efteem ftrengthened by 

habit, and mellowed by time, it yields infinite plea- 

fure, ever new and ever growing, is a noble fupport 

amidft the various trials and vicilfitudes of life, and 

an high feafoning to moft of our other enjoyments. 

To form and cultivate virtuous friendlhip, muft be 

very improving to the temper, as its principal objefi 

is virtue, fet off with all the allurement of counte¬ 

nance, air, and manners, (liining forth in the native 
graces of manly honeft fentiments and affections, and 

rendered v'tfible as it were to the friendly fpeClator in 

a conduCt unaffeCtedly great and good; and as its 
principal exercifes are the very energies of virtue, or 

its effeCt and emanations. So that wherever this a- 

rniable attachment prevails, it will exalt our admira¬ 

tion and attachment to virtue, and, unlefs impeded in 

its courfe by unnatural prejudices, run out into a 

friendlhip to the hitman race. For as no one can me- 

ritz and none ought to ufurp, the facred name of 

friend, who hates mankind •, fo whoever truly loves 

them, poflefles the moft effential quality of a true 
friend. 

The duties of friendlhip are a mutual efteem of each 

other, unbribed by intereft, and independent of it, a 

generous 
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generous confidence sis far diftant from fufpicion as 
from referve, an inviolable harmony of fentiments and 

difpofitions of defigns and interefts, a fidelity unfhaken 

by the changes of fortune, a conftancy unalterable by 

diftance of time or place, a refignation of one’s per- 

fonal intereft to thole of one’s friend, and a recipro¬ 

cal, unenvious, unreferved exchange of kind offices.— 

But, amidft all the exertions of this moral connection, 

humane and generous as it is, we mult remember that 

it operates within a narrow fphere, and its immediate 

operations refpeCt only the individual ; and therefore 

its particular impulfes mult ftill be fubordinate to a 

more public intereft, or be always directed and con¬ 

trolled by the more extenfive connections of our na¬ 

ture. 
When our friendlhip terminates on any of the other 

fex, in whom beauty or agreeablenefs of perfon and 

external gracefulnefs of manners confpire to exprefs 

and heighten the moral charm of a tender honeft heart, 

and fweet, ingenuous modeft temper, lighted up by 

good fenfe ; it generally grows into a more foft and 

endearing attachment. When this attachment is im¬ 

proved by a growing acquaintance with the worth of 

its object, is conducted by diferetion, and iffues at 

length, as it ought to do, in the moral connection for¬ 

merly mentioned*, it becomes the fource of many 

amiable duties, of a communication of pajfions and in¬ 

terefts, of the mod refined decencies, and of a thou- 

fand namelel's deep-felt joys of reciprocal tendernefs 

and love, flowing from every look, word, and aCtion. 

Here friendlhip aCts with double energy, and the na¬ 

tural confpires with the moral charms to ftrengthen 

and fecure the love of virtue. As the delicate nature 

of female honour and decorum, and the inexpreffible 

grace of a chafte and modeft behaviour, are the fureft 

and indeed the only means of kindling at firft, and ever 

after of keeping alive, this tender and elegant flame, 
and of accomplilhing the excellent ends defigned by 

it; to attempt by fraud to violate one, or, under pre¬ 

tence of paffion, to fully and corrupt the other, and, 

by fo doing, to expofe the too often credulous and un¬ 

guarded objeCf, with a wanton cruelty, to the hatred 

of her own fex and the fcorn of ours, and to the 

loweft infamy of both is a conduCf not only bafe and 

criminal, but inconfiftent with that truly rational and 

refined enjoyment, the fpirit and quinteflence of which 

is derived from the balhful and facred charms of virtue 

kept untainted, and therefore ever alluring to the lo¬ 

ver’s heart. 
Courtefy, good-neighbourhood, affability, and the 

like duties, which are founded on our private focial 

connections, are no lefs necellary and obligatory to 

creatures united in fociety, and fupporting and fup- 

ported by each other in a chain of mutual want 

and dependence. They do not confift in a fmooth 

addrefs, an artificial or obfequious air, fawning adu¬ 

lations, or a polite fervility of manners ; but in a 

juft and modeft fenfe of our own dignity and that of 

others, and of the reverence due to mankind, efpe- 

cially to thofe who hold the higher links of the focial 

chain; in a difereet and manly accommodation of our- 

felves to the foibles and humours of others; in a ftriCl 

obfervance of the rules of decorum and civility ; but, 

above all, in a frank obliging carriage, and generous 
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interchange of good deeds rather than words. Such a 
conduCt is of great ufe and advantage, as it is an ex¬ 

cellent fecurity againft injury, and the beft claim and 

recommendation to the efteem, civility, and univerfal 
relpeCt of mankind. This inferior order of virtues 

unite the particular members of fociety more clofely, 
and forms the lefTer pillars of the civil fabric ; whkb, 

in many inltances, fupply the unavoidable defeCts of 

laws, and maintain the harmony and decorum of focial 

intercourfe, where the more important and effential 
lines of virtue are wanting. g 

Charity and forgivenefs are truly amiable and ufe- charity, 
ful duties of the focial kind. There is a twofold dif- forgivenefs.- 
tinClion of rights commonly taken notice of by moral 
writers, viz. perfeCl and imperfeCi. To fulfil the for¬ 

mer, is necellary to the being and fupport of fociety ; 

to fulfil the latter, is a duty equally facred and obliga¬ 

tory, and tends to the improvement and profperity of 

fociety; but as the violation of them is not equally pre¬ 

judicial to the public good, the fulfilling them is not 
fubjeCied to the cognizance of law, but left to the can¬ 

dour, humanity, and gratitude of individuals. And by 

this means ample fcope is given to exercife all the ge~ 

nerofity, and difplay the genuine merit and luftre, of 

virtue. Thus the wants and misfortunes of others call 

for our charitable affiftance and feafonable fupplies. 
And the good man, unconftrained by law, and uncon¬ 

trolled by human authority, will chearfully acknow¬ 
ledge and generoufly fatisfy this mournful and moving 

claim; a claim fupported by the famftion of heaven, 
of whofe bounties he is honoured to be the grateful 

truftee. If his own perfeif/ rights are invaded by the 

injuftice of others, he will not therefore rejeCt their 
imperfeCt right to pity and forgivenefs, unlefs his grant 

of thefe ffiould be inconfiftent with the more exten¬ 

five rights of fociety, or the public good. In that cafe 

he will have recourfe to public juftice and the laws, 

and even then he will profecute the injury with no un- 

neceffary feverity, but rather with mildnefs and hu¬ 

manity. When the injury is merely perfonal, and of 

fuch a nature as to admit of alleviations, and the for¬ 

givenefs of which would be attended with no worfe 

confequences, efpecially of a public kind, the good 

man will generoufly forgive his offending brother. 

And it is his duty to do fo, and not to take private re¬ 

venge, or retaliate evil for evil. For though refent- 

ment of injury is a natural paffion, and implanted, as 

was obfervedf above, for wife and good ends; yet, f See Part T. 
confidering the manifold partialities which moft men chap. ii. 
have for themfelves, was every one to aCV as judge and iv. 

in his own caufe, and to execute the fentence dicta¬ 

ted by his own refentment, it is but too evident that 

mankind would pafs all bounds in their fury, and the 

laft fufferer be provoked in his turn to make full re- 

prifals. So that evil, thus encountering with evil, 

would produce one continued feries of violence and 

mifery, and render fociety intolerable, if not imprac¬ 

ticable. Therefore, where the fecurity of the indivi¬ 

dual, or the good of the public, does not require a 

proportionable retaliation, it is agreeable to the general 

law of benevolence, and to the particular end of the 

paffion (which is to prevent injury and the mifery oc- 

cafioned by it) to forgive perfonal injuries, or not to 

return evil for evil. This duty is one of the noble re¬ 
finements 
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finements which Chrifiianity has made upon the gene¬ 

ral maxims and practice of mankind, and enforced, 
with a peculiar ftrength and beauty, by fanCtions ‘no 

lefs alluring than awful. And indeed the practice of 
it is generally its own reward; by expelling from the 

mind the molt dreadful intruders upon its repole, thole 

rancorous paflions which are begot and nurfed by re- 

fentment, and, by difarming, and even fubduing, eve¬ 
ry enemy one has, except luch as,have notliing left of 

men but the outward form. 
The moll enlarged and humane connection of the 

private kind feems to be the hofpitable alliance, from 

which flow the amiable and difinterefted duties we 

owe to ltrangers. If the exercife of paflions of the 

moll private and inftin&ive kind is beheld with moral 
approbation and delight, how lovely and venerable 

mull thofe appear which refult from a calm philan¬ 
thropy, are founded in the common rights and con¬ 

nections of fociety, and embrace men, not of a parti¬ 

cular fed, party, or nation, but all in general without 
dillinCtion, and without any of the little partialities of 

felf-love. 

Sect. VI. Social duties of the commercial kind. 

The next order of connedions are thofe which 
arife from the wants and weaknefs of mankind, and 

from the various circumltances in which their differ¬ 

ent fituations place them. Thefe we may call com¬ 

mercial connections, and the duties which refult from 
them commercial duties, as jufiice, fair-dealing, fince- 

rity, fidelity to compalls, and the like. 

Though nature is perfed in all her works, yet lhe 
has obferved a manifclt and eminent diltindion among 

them. To all fuch as lie beyond the reach of human 
Ikill and power, and are properly of her own depart¬ 

ment, lhe has given the finilhing hand. Tliefe man 

may defign after and imitate, but he can never rival 

them, nor add to their beauty or perfection. Such are 
the forms and ftruCture of vegetables, animals, and 

many of their produdions, as the honey-comb, the fpi- 

der’s web, and the like. There are others of her 

works which lhe has of defign left unfinilhed, as it 

were, in order to exercife the ingenuity and power 

pf man. She has prelented to him a rich profulion of 
materials of every kind for bis conveniency and ufe ; 

but they are rude and unpolifhed, or not to be come 

at without art and labour. Thele therefore lie mult 

apply, in order to adapt them to his ufe, and to enjoy 
them in perfedion. Thus nature has given him an 

infinite variety of herbs, grain, fulfils, minerals, wood, 

water, earth, air, and a thoufand other crude mate¬ 

rials, to fupply his numerous wants. But he muft fow, 

plant, dig, refine, polilli, build, and, in Ihort, manu¬ 

facture the various produce of nature, in order to 

obtain even the neceffaries, and much more the 

conveniencies and elegancies of life. Thele then 
are the price of his labour and indullry, and, without 

that, nature will, fell him nothing. But as the wants 

of mankind are many, and the Angle ftrength of Indi¬ 
viduals fmall, they could hardly find the neceffaries, 

and much lefs the conveniencies of life, without unit¬ 

ing their ingenuity and ftrength in acquiring thele, and 

without a mutual intercourfe of good offices. Some 

men are better formed for fome kinds of ingenuity 
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and labour, and others for other kinds ; and diffe¬ 
rent foils and climates are enriched with different pro¬ 

ductions ; fo that men, by exchanging the produce of 

their relpeCtive labours, and fupplying the wants of 
one country with the luperfluities of another, do, in 

effeCt, diminilh the labours of each, and increafe the 
abundance of all. This is the.foundation of all com¬ 

merce, or exchange of commodities and goods one 

with another; in order to facilitate which, men 

have contrived different fpecies of coin, or money, 

as a common ftandard by which to eftimate the 

comparative values of their refpeCtive goods. But 
to render commerce lure and effectual, jufiice, fair¬ 

dealing, fincerity, arid fidelity to compafts, are abfo- 

lutely neceflary. T 5o 
Jufiice or fair-dealing ; or, in other words, a dif- Jufiice, ire 

pofition to treat others as we would be treated by 

them, is a virtue of the firft importance, and infepa- 

rable from the virtuous character. It is the cement of 

fociety, or that pervading fpirit which conneCls its 

members, infpires its various relations, and maintains 

the order and fubordination of each part to the whole. 

Without it, fociety would become a den of thieves and 

banditti, hating and hated, devouring and devoured, 

by one another. I5I 

Sincerity, or veracity, in our words and aCtions, Sincerity, 

is another virtue or duty of great importance to fo¬ 

ciety, being one pf the great bands of mutual inter¬ 

courfe, and the foundation of mutual trull. Without 
it, fociety would be the dominion of miftruft, jealoufy, 

and fraud, and converfation a traffic of lies and diffi- 

mulation. It includes in it a conformity of our words 

with our fentiments, a correfpondence between our 
aCtions and difpofitions, a ftriCt regard to truth, and an 

irreconcileable abhorrence of falfehood. It does not in¬ 

deed require, that we expofe our fentiments indif- 

creetly, or tell all the truth in every cafe ; but cer¬ 

tainly it does not and cannot admit the leaft viola¬ 
tion of truth, or contradiction to our fentiments. 

For if thefe bounds are once paffed, no polfible li¬ 

mit an be alfigned where the violation {hall Hop ; 

and no pretence of private or public good can pof- 

fibly counterbalance the ill conl'equences of fuch a vio¬ 
lation. j £2 

Fidelity to promife), compalis, and engagements, is Fidelity to 
likewife a duty of fuch importance to the feenrity of compafts, 

commerce and interchange of benevolence among 
mankind, that fociety would foon grow intolerable ’ 

without the ftriCt obfervance of it. Hobbes, and o- 

thers who follow the fame track, have taken a wonder¬ 

ful deal of pains to puzzle this fubject, and to make all 
the virtues of this fort merely artificial, and not at all 
obligatory, antecedent to human conventions. No 

doubt, compaCts fuppofe people who make them ; and 

promifes, perfons to whom they are made ; and there¬ 

fore both fuppofe fome fociety, more or lefs, between 
thofe who enter into thefe mutual engagements. But 

is not a compaCt or promife binding, till men have 

agreed that they Ihall be binding ? or are they only 

binding, becaufe it is our intereft to be bound by them, 

or to fulfil them ? Do not we highly approve the man 

who fulfils them, even though they fhould prove to be 
againft his intereft ? and do not we condemn him as 

a knave who violates them on that account i a pro- 

mile 
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mife is a voluntary declaration, by words, or by an 

action equally fignificant, of our refolution to do fome- 
thing in behalf of another, or for his fervice. When 

it is made, the perfon who makes it is by all fuppofed 

under an obligation to perform it. And he to whom 

it is made may demand the performance as his right. 
That perception of obligation is a fimple idea, and is 

on the fame footing as our other moral perceptions, 

which may be defcribed by in fiances, but cannot be 

defined. Whether we have a perception of fuch ob¬ 

ligation quite diftinct from the intereft, either publiq 
or private, that may accompany the fulfilment of it, 

muft be referred to the confidence of every indivi¬ 

dual. And whether the mere fenfe of that obligation, 
apart from its concomitants, is not a fufficient induce¬ 

ment or motive to keep one’s promife, without ha¬ 

ving recourfe to any felfifh principle of our nature, 

muft be likewife appealed to the confcience of every 
honeft man. Fair-dealing and 'fidelity to compaCts re¬ 

quire that we take no advantage of the ignorance, paf- 
lion, or incapacity of others, from whatever caufe that 

incapacity arifes;—that we may be explicit and candid 

in making bargains, juft and faithful in fufillling our part 

of them. And if the other party violates his engage¬ 
ments, redrefs is to be fought from the laws, or from 

thofe who are intruded with the execution of them. 
In fine, the commercial virtues and duties require that 

we not only do not evade, but maintain the rights of 

others ;—that we be fair and impartial in transferring, 

bartering, or exchanging property, whether in goods 

or fervice ; and be inviolably faithful to our word and 

our engagements, where the matter of them is not 

criminal, and where they are not extorted by force. 

Sect. VII. Social Duties of the Political Kind. 

W E are now arrived at the laft and higbeft order 

of duties refpecftiug fociety, which refult from the ex- 

ercife of themioft generous and heroic affections, and 
I j52 are founded on our mo ft enlarged connections, 

political The facial principle in man is of fuch an expanlive 
ponnec- nature, that it cannot be confined within the circuit 
tions. of a family, of friends, or a neighbourhood ; it fpreads 

into wider fyftems, and draws men into larger confe¬ 
deracies, communities, and commonwealths. It is in 

thefe only that the higher powers ,of our nature attain 
the^higheft improvement and perfection of which they 

are capable. Thefe principles hardly find objects in 

the folitary ftate of nature. There the principle of 

action rifes no higher at fartheft than natural affcftion 

towards one’s offspring. There perfonal or family 

wants intirely engrofs the creature’s attention and la¬ 

bour, and allow no leifure, or, if they did, no exer- 

cife for views and affections of a more enlarged kind. 

In folitude all are employed in the fame way, in pro¬ 
viding for the animal life. And even after their ut- 

moft labour and care, Angle and unaided by the in- 

duftry of others, they find but a forry fupply of their 

wants, and a feeble, precarious fecurity againft dan¬ 

gers from wild beafts ; from inclement Ikies and fea- 

fons ; from the miftakes or petulant paifions of their 

fellow-creatures ; from their preference of themfelves 

to their neighbours ; and from all the little exorbi¬ 

tances of felf-love. But in fociety, the mutual aids 

which men give and receive lhorten the labours of 
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each, and the combined ftrength and reafon' of indivi¬ 

duals give fecurity and protection to the whole body. 

There is both a variety and fubordination of genius 
among mankind. Some are formed to lead and direct 

others, to contrive plans of happinefs for individuals, 

and of government for communities, to take in a pu¬ 
blic intereft, invent laws and arts, and fuperintend 

their execution, and, in fhort, to refine and ciyilize 

human life. Others, who have not fuch good heads, 

may have as honeft hearts, a truly public fpirit, love 
of liberty, hatred of corruption and tyranny, a gene¬ 

rous fubmilfion to laws, order, and public inftitutions, 

and an extenfive philanthrophy. And others, who 

have none of thofe capacities either of heart or head, 

may be well formed for manual exercifes, and bodily 

labour. The former of thefe principles have no fcope 

in folitude, where a man’s thoughts and concerns do 

all either centre in himfelf, or extend no farther than 

a family; into which little circle all the duty and vir¬ 
tue of the folitary mortal is crowded. But fociety 

finds proper objects and exercifes for every genius, 

and the nobleft objects and exercifes for the noblefo 

geniufes, and for the higheft principles in the human 

conftitution ; particularly for that warmeft and mod 

divine palfion which God hath kindled in our bofoms, 

the inclination of doing good, and reverencing our 

nature ; which may find here both employment, and 

the molt exquifite latisfa&ion. In fociety, a man has 
not only more leifure, but better opportunities, of ap¬ 

plying his talents with much greater perfection and 

fucceis, efpecially as he is fumifhed with the joint ad¬ 

vice and afliftance of his fellow-creatures, Who are 

now more clofely united one with the other, and fu~ 

ftain a common relation to th$ fame moral fyftem or 

community. This then is an object proportioned to 

his moll enlarged focial affections, and in ferving it 

he finds fcope for the exercife and refinement of his 

higheft intellectual and moral powers. Therefore fo¬ 
ciety, or a ftate of civil government, refts on thefe 

two principal pillars, “ That in it we find fecurity 

“ againft thofe'evils which are unavoidable in folitude 

u —and obtain thofe goods, fome of which cannot be 

" obtained at all, and others not fo well, in that ftate 

u where men depend folely on their individual faga- 

u city and induftry.” 

From this Ihort detail it appears, that man is a fa¬ 

cial creature, and formed for a focial ftate ; and that 

fociety, being adapted to the higher principles and 

deftinations of his nature, muft of neceflity be his na¬ 

tural fate. 

The duties foited to that ftate,, and, refulting from’political 
thofe principles and deftinations, or, in other words, duties, 

from our focial paflions and focial connections, or re¬ 
lation to a public fyftem, are, love of our country, re- 

ftgnation and obedience to the lams, public fpirit, love 

of liberty, facrifice of life and all to the public, and the 

like. 155 
Love of our country, is one of the nobleft paifions Love of 

that can warm and animate the human breaft. It in- one's coun- 

cludes all the limited and particular affections to our try’ 
parents, friends, neighbours, fellow-citizens, country¬ 

men. It ought to direct and limit their more confined' 

and partial aClions within their proper and natural 

bounds, and never let them incroach on thofe facred 
and 
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and firft regards we owe to the great public to which 
we belong. Were we l'olitary creatures, detached 

from the reft of mankind, and without any capacity 
of comprehending a public intereft, or without affec¬ 

tions leading us to defire and purfue it, it would not 

be our duty to mind it, nor criminal to neglect it. But 

as we are parts of the publicJyftem, and are not only 
capable of taking in large views of its interefts, but by 

the ftrongeft affeitions connected with it, and promp¬ 

ted to take a ihare of its concerns, we are under the 

nioft facred ties to profecute its fecurity and welfare 

vyith the utmoft ardour, efpecially in times of public 
trial. This love of our country does not import an at¬ 

tachment to any particular foil, climate, or fpot of 

earth, where perhaps we firft drew our breath, though 
thole natural ideas are often affociated with the moral 

ones ; and, like external figns or fymbols, help to af- 

certain and bind them ; but it imports an affection to 
that moral Jyftem, or community, which is governed 

by the fame laws and magiftrates, and whole feveral 

parts are varioufly connected one with the other, and 

all united upon the bottom of a common intereft. Per¬ 
haps indeed every member of the community cannot 

comprehend fo large an object, efpecially if it extends 
through large provinces, and over valt tracts of land; 

and ftill lcfs can he form fiich an idea, if there is no 

public, i. e. if all are fubjeit to the caprice and unli¬ 

mited will of one man; but the preference the gene¬ 

rality fliew to their native country ; the concern and 
longing after it which they exprefs, when they have 

been long abfent from it; the labours they undertake, 

and fufferings they endure, to fave or ferve it; and 

the peculiar attachment they have to their country¬ 
men ; evidently demonftrate that the paflion is natu¬ 

ral, and never fails to exert itfelf when it is fairly dif- 
engaged from foreign clogs, and is directed to its pro¬ 

per object. Wherever it prevails in its genuine vi¬ 

gour and extent, it fwallows up all fordid and felfiih 
regards, it conquers the love of eafe, power, pleaftire, 

and wealth; nay, when the amiable partialities of 
friendjhip, gratitude, private affeClion, or regards to 

a faitiily, come in competition with it, it will teach us 

bravely to facrifice all, in order to maintain the rights, 

and promote or defend the honour and happinefs of our 

i$6 country. 
Refignation Reftgnation and obedience to the laws and orders of 

and obedi- the fociety to which we belong, are political duties 
ence to the neqeffary to its very being and fecurity, without which 
laws, ire. jt murt f00n degenerate into a Hate of licence and 

anarchy. The welfare, nay, the nature of civil fo¬ 
ciety, requires, that there fhould be a fubordination of 

qrders, or diverfity of ranks and conditions in it;— 

that certain men, or orders of men, be appointed to 

fuperintend and manage fuch affairs as concern the 
public fafety and happinefs ;—that all have their par¬ 

ticular provinces afligned them ;—that fuch a fubordi¬ 

nation be fettled among them as none of them may 
interfere with another ; and finally, that certain rules 

or common meafures of aCtion be agreed on, by which 

each is to difeharge his refpeilive duty to govern or 
be governed, and all may concur in fecuring the or¬ 

der, and promoting the felicity, of the whole political 
body. Thofe rules ofaHeounre the laws of the com¬ 

munity, and thofe different orders are the feveral of- 

I L O S 0 F H Y. 
ficers or magiftrates appointed by the public to explain 
them, and fuperintend or affift in their execution. In 
confequence of this fettlement of things, it is the duty 

of each individual to obey the laws enabled, to fuLmit 

to the executors of them with all due deference and 

homage, according to their refpeitive ranks and dig¬ 

nity, as to the keepers of the public peace, and the 
guardians of public liberty ; to maintain his own rank, 

and perform the functions of his own ftation, with di¬ 

ligence, fidelity, and incorruption. The fuperiority 

of the higher orders, or the authority with which the 

ftate has inverted them, intitle them, efpeciallylf they 

employ their authority well, to the obedience and fub- 

miffion of the lower, and to a proportionable honour 

and refpeii from all. The fubordination of the lower 

ranks claims protection, defence, and fecurity from 
die higher. And the laws, being fuperior to all, re¬ 

quire the obedience and fubiniffion of all, being the 

laft refort, beyond which there is no decifion or ap¬ 

peal. 1J7 
Public fpirit, heroic zeal, love of liberty, and the Foundation 

other political duties, do, above all others, recommend of public 

thofe who praCtife them to the admiration and ho- o^!r^£“'e 

mage of mankind ; becaufe, as they are the offspring ^rc% 

of the nobleft minds, fo are they the parents of the 

greateft bleffing to fociety. Yet, exalted as they are, 

it is only in equal and free governments where they 
can be exercifed and have their due effeCt. For 

there only does a true public fpirit prevail, and there 

only is the public good made the ftandard of the civil 

conftitution. As the end of fociety is the common in¬ 

tereft and welfare of the people affociated, this end 

mult of necemty be the fupreme law or common ftand¬ 

ard, by which the particular rules of aCtion of the fe¬ 

veral members of the fociety towards each other are 
to be regulated. But a common intereft can be no 

other than that which is the refult of the common rea- 

fon or common feelings of all. Private men, or a par¬ 

ticular order of men, have interefts and feelings pecu¬ 

liar to themfelves, and of which they may be good 

judges; but thefe may be feparate from, and often 

contrary to, the interefts and feelings of the reft of 
the fociety ; and therefore they can have no right to 

make, and much lefs to impofe, laws on their fellow- 

citizens, inconfiftent with, and oppofite to, thofe inte¬ 

refts and thofe feelings. Therefore, a fociety, a go¬ 

vernment, or real puolic, truly worthy the name, and 

not a confederacy of banditti, a clan of lawlefs favages, 

or a band of (laves under the whip of a mafter, mnft 
be fuch a one as confifts of freemen, chufing or con- 

fenting to laws themfelves; or, fince it often happens 

that they cannot affemble and ait in a colie Hive body, 
delegating a fufficient number of reprefentatives, i. e. 

fuch a number as (hall moll fully comprehend, and 

molt equally reprefent, their common feelings and 
common interefts, to digeft and vote laws for the 

conduit and control of the whole body, the moft 

agreeable to thofe common feelings and common in¬ 
terefts. ,5g 

A fociety thus conftituted by common reafon, and Political 
formed on the plan of a common intereft, becomes im- duties of e- 

mediately an objeil of public attention, public venera- yerY citl* 

tion> public obedience, a public and inviolable attach- zen‘ 

ment, which ought neither to be feduced by bribes, 

nor 
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nor awed by terrors; an objeCt, in fine, of all thofe 

extenfive and important duties which arife from fo 

glorious a confederacy. To watch over fuch a fy- 

ftem ; to contribute all he can to promote its good by 

his reafon, his ingenuity, his ft length, and every other 

ability, whether natural or acquired ; to refitt, and, 

to the utmoft of his power, defeat every mcroachment 

upon it, whether carried on by a fecrer corruption, or 

open violence ; and to facrifke his cafe, his wealth, 

his power, nay life iifelf, and, what is dearer ftill, his 

family and friends, to defend or lave it, is the duty, 

the honour, the intereft, and the happinefs of every 

citizen; .it will make him venerable and beloved while 

he lives, be lamented and honoured if he falls in l’o 

glorious a caufe, and tranfmit his name with immortal 

renown to. the lateft pofterity. 

As the people are the fountain of power and au¬ 

thority, 'the original feat of majelty, the authors of 

laws, and the creators of officers to execute them ; if 

they fhall find the power they have conferred abuled 

by their trultees, their majefty violated by tyranny 

or by ufurpaiion, their authority proftituted to fupport 

violence or fcreen corruption, the laws grown perni¬ 
cious through accidents unforefeen or unavoidable, or 

rendered ineffectual through the infidelity and corrup¬ 

tion of the executors of them ; then it is their right, 

and what is their right is their duty, to refume that 

delegated power, and call their trultees to an account; 

to refill the ufurpation, and extirpate the tyranny; 

to reftore their fullied majefty and proftituted autho¬ 

rity; to fufpend, alter, or abrogate thole laws, and 

punilh their unfaithful and corrupt officers. Nor is it 

the duty only of the united body ; but every member 

of it ought, according to his refpeCtive rank, power, 

and weight in the community, to concur in advancing 

and fupporting thofe glorious deftgns. 

Chap. IV. 

Duty to God. 
Of all the relations which the human mind fuftains, 

that which fubfifts between the Creator and his crea¬ 

tures, the fupreme Lawgiver and his fubjefis, is the 

higheft and the belt. This relation arifes from the 

nature of a creature in general, and the conflitution of 

the human mind in particular; the nobleft powers and 

affections of which point to an univerfal mind, and 

would be imperfeCt and abortive without fuch a di¬ 

rection. How lame then mult that fyftem of morals 

be, which leaves a Deity out of the queftion ! How 

difconfolate, and how dellitute of its firmeft fupport! 

It does not appear, from any true hiftory, or expe¬ 

rience of the mind’s progrefs, that any man, by any 

formal deduction of his difcurfive power, ever reafon- 

ed himfelf into the belief of a God. Whether fuch a 

belief is only fome natural anticipation of foul, or is 

derived from father to Ion, and from one man to ano¬ 

ther, in the way of tradition, or is fuggefted to us in 

confequence of an immutable law of our nature, on be¬ 

holding the augult afpeCt and beautiful order of the 

univerfe, we will not pretend to determine. What 

feems rnoft agreeable to experience is, that a fenfe of 

its beauty and grandeur, and the admirable fitnefs of 

one thing to another in its vaft apparatus, leads the 

mind nscejfarily and unavoidably to a perception of 

I L O S O I1 H Y. [ 2s ] 
deftgn, or of a defigning caufe, the origin of all, by a 

progrefs as Ample and natural as that by which a beau- 

tiful picture, or a fine building, fuggefts to us the idea 

of an excellent artifi. For it feems to hold univerfatly 

true, that wherever we difcem a tendency, or co-ope¬ 

ration of things towards a certain end, or producing a 

common cffeCt, there, by a neceffary law of affociaticn, 

we apprehend defign, a defigning energy or caufe. No 

matter whether the objeCts are natural or artificial, 

ftill that fuggeftion.is unavoidable, and the conned ion 
between the cffeCt and its adequate caufe obtrudes it- 

lelf on the mind, and it requires no nice fearch or ela¬ 

borate deduction of reafon, to trace or prove that con¬ 

nection. We are particularly fatisfied of its truth in 

the fubjeCt before us by a kind of direct intuition, and 

we do not feern to attend to the maxim we learn in 
fchools, “ That there cannot be an infinite fries of 

“ caufes and effetts producing and produced by one 

“ another.” Nor do we feel a great acceffion of 

light and conviCtion after we have learned it. We 

are confcious of our exificnce, of. thought, futiment, 

and paffion, and fenlible withal that thefe came not of 

ourfelves; therefore we immediately recognife a pa- 

rent-mind, an original intelligence, from whom we bor¬ 

rowed thofe little portions of thought and aClivity. 

And while we not only feel kind affections in our¬ 

felves, and difcover them in others, but likewife be¬ 

hold round us fuch a number and variety of creatures, 

endued with natures nicely adjufted to their feveral 

ftations and ceconomies, fupporting and fupported by 

each other, and all fuflained by a common order of 

things, and ffiaring different degrees of happinefs ac¬ 

cording to their refpeCtive capacities, we are naturally 

and neceffarily led up to the Father of fuch a numerous 

offspring; the fountain of fuch wide-fpread happinefs. 

As we conceive this Being before all, above all, and 

greater than all, we naturally, and without realoning, 

afcribe to him every kind of perfection, wifdom, pow¬ 

er, and goodnefs without bounds, exifting through all 163 

time, and pervading all fpace. We apply to him His relati- 

thofe glorious epithets of our Creator, Preferver, Be- on t0 the 

nefaCtor, the fupreme Lord <m& Lawgiver of the whole 

fociety of rational and intelligent creatures. Not only 

the imperfections and wants of our being and condi¬ 

tion, but fome of the noblefi iuftinCis and affetfions of 

our minds, conneCt us with this great and univerfal 

nature. The mind, in its progrefs from objeCt to ob- 

jeCt, from one character and profpeCt of beauty to 

another, finds fome blemiffi or deficiency in each, and 

foon exhaufts, or grows weary and diffatisfied with 

its fubjeCt; it fees no character of excellency among 

men equal to that pitch of elteem which it is capable 

of exerting ; no objeCt within the compafs of human 

things adequate to the ftrength of its affection. Nor 
can it (lay any where in this felf-expanfive progrefs, 

or find repofe after its higheft flights, till it arrives at 

a Being of unbounded greatnefs and worth, on whom 

it may employ its fublirrieft powers without exhaufting 

the fubjeCt, and give feope to the utmoft force and ful- 
nefs of its love without fatiety or difguft. So that the 

nature of this Being correfponds to the nature of man; 

nor can his intelligent and moral powers obtain their 

entire end, but on the fuppofition of fuch a Being, and 

without a real fympathy and communication with him. 
( d ) The 
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The native propenfity of the mind to reverence what¬ 

ever is great and wonderful in nature, finds a proper 

object of homage in htm who fpread out the heavens 

and the earth, and who fuftains and governs the whole 
of things. The admiration of beauty, the love of or¬ 

der, and the complacency we feel in goodnefs, muff rife 

to the higheft pitch, and attain the full vigour and joy 

of their operations, when they unite in him who is 

the funi and fource of all perfection. 

Immorality It is evident from the flighteft furvey of morals, 
of impiety, that how punctual foever one may be in performing 

the duties which refult from our relations to mankind, 

yet to be quite deficient in performing thofe which 
arife from our relation to the Almighty, mull argue a 

ftrange perverfion of reafon or depravity of heart» If 

imperfect degrees of worth attraCt our veneration, 

and if the want of it would imply an infenfibility, or, 

which is worfe, an averfion to merit, what lamenefs 
of affeCtion or immorality of character muft it be to 

be unaffeCted with, and much more to be ill-affeCted 

to, a Being of fuperlative worth! To love fociety, or 
particular members of it, and yet to have no fenfe of 

our connection with its Head, no affeftion to our com¬ 

mon Parent and BenefaCtor ; to be concerned about 

the approbation or cenfure of onr fellow-creatnres, 

and yet to feel nothing of this kind towards him who 

fees and weighs our aCtions with unerring wifdom and 

juftice, and can fully reward or punilh them, betrays 

equal madnefs and partiality of mind. It is plain 

therefore beyond all doubt, that fome regards are due 

to the great Father of all, in whom every lovely and 

adorable quality combines to infpire veneration and 

165. homage. 
Right opi- As it has been obferved already, that our affe&ions 
Tuons of depend on our opinions of their ohjeCIs, and generally 

keep pace with them, it muft be of the higheft im¬ 
portance, and feems to be among the firlt duties we 

owe to the Author of our being, “ to form the lcaft 

“ imperfect, fince we cannot form perfeCt, concep- 
“ tions of his character and adminiJlration.>> For 

fuch conceptions, thoroughly imbibed, will render our 

religion rational, and our difpofitions refined. If our 

opinions are diminutive and diftorted, our religion will 

be fuperftitious, and our temper abjeCt. Thus, if we 

aferibe to the Deity that falfe majefty which confifts 
in the unbenevolent and fullen exercife of mere will 

or power, or fuppofe him to delight in the proftra- 

tions of fervile fear, or as fervile praife, he will be 

worfhipped with mean adulation, and a prpfufion of 

Compliments. Farther, if he be looked upon as a ftern 

and implacable Being, delighting in vengeance, he will 

be adored with pompous offerings, facrifices, or what¬ 

ever elfe may be thought proper to foothe and mol¬ 

lify him. But if we believe perfeii goodnefs to be the 
charader of the lupreme Being, and that he loves 

thofe moft who refemble him 1110ft, the worlhip paid 

him will he rational and fublime, and his worfhippers 

;66 will feelt to pleafe him by imitating that goodnefs 

Rational Which they adore. The foundation then of all true 
faith. religion is a rational faith. And of a rational faith 

thefe feem to be the chief articles, to believe, “ that 

w an infinite all-perfeCt Mind exifts, who has no op- 

<e polite nor any feparate intereft from that of his 

il creatures;—that he fuperintends and governs all 
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“ creatures and things; — that his goodnefs extends to 
“ all his creatures, in different degrees indeed, ac- 

“ cording to their refpe&ive natures, but without any 

“ partiality or envy that he does every thing for 

u the beft, or in a fnbferviency to the perfection and 

“ happineis of the whole ;—particularly, that he di- 
tl reCts and governs the affairs of men,—infpeCts theic 

“ aCtions,—diftinguiflies the good from the bad,—loves 

“ and befriends the former,—is difpleafed with, and 

“ pities the latter in this world,;—and will, according 

“ to their refpeClive deferts, reward one and punifh 

“ the other in the next;—that, in fine, he is always 
“ carrying on a fcheme of virtue and happinefs 

“ through an unlimited duration,—and is ever gni- 

“ ding the univerfe, through its fucceflive ftages and 

“ periods, to higher degrees of perfection- and feli- 

** city.” This is true Theifm, the glorious fcheme of 

divine faith; a fcheme exhibited in all the works of 
God, and executed through his whole adminiftration. jg7 j 

This faith, well founded and deeply felt, is nearly Morality oF| 
connected with a true moral tajle, and hath a power- theifm. J! 

ful efficacy on the temper and manners of the theift. 

He who admires goodnefs in others, and delights in 

the practice of it, muft be confcious of a reigning or¬ 

der within, a reCtitude and candour of heart, which 
difpofes him to entertain favourable apprehenfions of 

men, and, from an impartial furvey of things, to pre¬ 

fume that good order and good meaning prevail in the 

univerfe j and if good meaning and good order, then 
an ordering, an intending mind, who is no enemy, no 

tyrant to his creatures, but a friend, a belief all or, an j^g 

indulgent fovereign. On the other hand, a bad man, Immorality f 
having nothing goodly or generous to contemplate of atheifm...| 

within, no right intentions, nor honefty of heart, fu- 

fpeCts every perfon and every thing, and, beholding 

nature through the gloom of a l'elfifh and guilty mind, 

is either averfe to the belief of a reigning order, or, 

if he cannot fupprefs the unconquerable anticipations 

of a governing mind, he is prone to tarnifh the beauty 

of nature, and to impute malevolence, or blindnels 

and impotence at lcaft, to the Sovereign Ruler. He 

turns the univerfe into a forlorn and horrid wafte, and 

transfers his own character to the Deity, by aferibing 

to him that uncommunicative grandeur, that arbitrary 

or revengeful fpirit, which he affeCts or admires in liirn- 
felf. " As fuch a temper of mind naturally leads to a- 

theifm, or to a fuperjlition full as bad ; therefore, as 

far as that temper depends on the unhappy creature 
in whom it prevails, the propenfity to atheifm or fu- 

perftition confequent thereto muft be immoral. Far¬ 

ther, if it be true that the belief or fenfe of a Deity is 

natural to the mind, and the evidence of his exiftence 

reflected from his works fo full as to ftrike even the 

moft fuperficial obferver with conviClion, then the fup- 

planting or corrupting that fenfe, or the want of due 

attention to that evidence, and, in confequence of 

both, a fupine ignorance or ajfefted unbelief of a Deity, 

muft argue a bad temper, or an immoral turn of mind. 

In the cafe of invincible ignorance, or a very bad e- 

ducation, though nothing can be concluded direCtly 
againft the cliara&er ; yet whenever ill pafiions and 

habits pervert the judgment, and by perverting the 

judgment terminate in atheifen, then the cafe becomes 

plainly criminal* 
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169 But let cafuifts determine this as they will, a true 

The con- faith in the divine character and adminiltration is ge- 

ne9‘on °j nerally the confequence of a virtuous ftate of mind, 

virtne The man who is truly and habitually good feels the 
love of order, of beauty, and goodnefs, in the ftrongeft 

degree ; and therefore cannot be infenfible to thole 

emanations of them which appear in all the works of 

God, nor help loving their fupreme fource and model. 

He cannot blit think, that he who has poured Inch 

beauty and goodnefs over all his works, mull: himfelf 

delight in beauty and goodnefs, and what he delights 

in mult be both amiable and happy. Some indeed 

there are, and it is pity there Ihould be any fuch, who, 

through the unhappy influence of a wrong education, 

have entertained dark and unfriendly thoughts of a 

Deity and his adminiltration, though otherwife of a 

virtuous temper themfelves. However, it mult be 

acknowledged, that Inch fentiments have, for the molt 

part, a bad effedt on the temper ; and when they have 

not, it is becaufe the undepraved affedtions of an I10- 

nelt heart are more powerful in their operation than 

the fpeculative opinions of an informed head. 

Duties of But wherever right conceptions of the Deity and his 
-gratitude, providence prevail, when he is confidered as the in- 
love, ire. exhaulted fource of light and lov, and joy, as ailing 

in the joint character of a Father and Governor, impart¬ 

ing an endlefs variety of capacities to his creatures, 

and fupplying them with every thing neceffary to 

their full completion and happinefs, what veneration 
and gratitude mult fuch conceptions, thoroughly be¬ 

lieved, excite in the mind ? How natural and delight¬ 

ful mult it be to one whofe heart is open to the per¬ 

ception of truth, and of every thing fair, great, and 

wonderful in nature, to contemplate and adore him 

who is the firltfair, the firllgreat, and firll wonderful; 

in whom wifdorn, power, and goodnefs dwell vitally, 

effentially, originally, and adl in perfect concert ? 

What grandeur is here to fill the moll enlarged capa¬ 

city, what beauty to engage the molt ardent love, what 

a niafs of wonders in fuch exuberance of perfection to 

altonilh and delight the human mind through an un- 

_ failing duration ! 

Other affec- ^ the Deify is confidered as our fupreme Guardian 
dons. and Benefaflor, as the Father of Mercies, who loves 

his creatures with infinite tendernefs, and in a parti¬ 

cular manner all good men, nay, all who delight in 

goodnefs, even in its molt imperfect degrees; what 

refignation, what dependence, what generous confi¬ 

dence, what hope in God and his all-wife providence, 

mult arife in the foul that is polfelfed of fuch amiable 

views of him ? All thofe exercifes of piety, and above 

all a fuperlative elleem and love, are directed to God 
as to their natural, their ultimate, and indeed their on¬ 

ly adequate object ; and though the immenle obliga¬ 

tions we have received from him may excite in us more 

lively feelings of divine goodnefs than a general and 

abftradted contemplation of it, yet the affedtions of gra¬ 

titude and love are of themfelves of the generous dif- 

interelled kind, not the refnlt of felf-intereft, or views 
pf reward. A perfect charadter, in which we always 

fuppofe infinite goodnefs, guided by unerring wifdorn, 

and fupported by Almighty power is the proper ob¬ 

ject of perfedt love ; and though that character fu- 

Itains to us the relation of a Benefactor, yet the mind. 
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deeply llruck with that perfection, is quite loft amidft 

fuch a blaze of beauty, and grows as it were infen¬ 

fible to thofe minuter irradiations of it upon iifelf. 

To talk therefore of a mercenary love of God, or 
which has fear for its principal ingredient, is equally 

impious and abfurd. If we do not love the lovelieft 

object in the univerfe for his own fake, no profpedt 
of good or fear of ill can ever bribe our efteem, or 

captivate our love. Thefe affections are too noble to 
be bought or fold/ or bartered in the way of gain ; 

worth, ox merit, is their object, and their reward is 

fomething fimilar in kind. Whoever indulges fuch 

fentiments and affedtions towards the Deity, inuft be 

confirmed in the love of viriue, in a defire to imitate 

its all-perfect pattern, and in a chearful fecurity that 

all his great concerns, thole of his friends, and of the 

univerfe, fliall be absolutely fafe under the conduct of 

unerring wifdorn and unbounded goodnefs. It is in 

his care and providence alone that the good man, who 

is anxious for the happinefs of all, finds perfect fere- 

nity, a lerenity neither ruffled by partial ill, nor four- 

ed by private difappointment. 172 

When we confider the unltained purity and abfo- Repentance, 

lute perfedtion of the divine nature, and refledt withal Crc. 

on the imperfection and various blemiflies of our own, 

we inuft fink, or be convinced we ought to fink, into 
the deepeft humility and proftration of foul before 

him, who is lb wonderfully great and holy. When 

further, we call to mind what low and languid feelings 

we have of the divine prefence and majelty,what in- 

fenfibility of his fatherly and univerfal goodnefs, nay, 

what ungrateful returns we have made to it, how far 

we come Ihort of the perfection of his law, and the 

dignity of our own nature, how much we have indul¬ 

ged to the felfilh paflions, and how little to the bene¬ 

volent ones ; we mult be confcjons that it is our duty 

to repent of a temper and conduct fo unworthy our 

nature, and unbecoming our obligations to its Author, 

and to refolve and endeavour to aft a wifer and bet¬ 

ter part for the future. I7j 

Neverthelefs, from the charafter which his works Hopes of 
exhibit of him, from thofe delays or alleviations of pardon, 

punilhment which offenders often experience, anil from 

the merciful tenor of his adminiltration in many other 

inftances, the fincere penitent may entertain good 

hopes that his Parent and Judge will not be ftrift to 

mark iniquity, but will be propitious and favourable to 

him, if he honeltly endeavours to avoid his former 

practices, and fubdue his former habits, and to live in 

a greater conformity to the divine will for the future. 

If any doubts or fears Ihould ftill remain, how far it 

may be confident with the reftitude and equity of the 

divine government to let his iniquities pafs unpunifhed, 

yet he cannot think it unfuitable to his paternal cle¬ 

mency and wifdorn to contrive a method of retrieving 

the penitent offender, that Ihall unite and reconcile the 

majefty and mercy of his government. If reafon can¬ 

not of itfelf fuggeft fuch a fcheme, it gives at leaft 
fome ground to expedt it. But though natural reli¬ 

gion cannot let in more light and aflurance on fo inte- 

refting a fubjedt, yet it will teach the humble theift to 
wait with great fubmiffion for any farther intimations 

it may pleafe the fupreme Governor to give of his 

will; to examine with candour and impartiality what- 

( d 2 ) ever 
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ever evidence fliall be propofed to him of a divine re¬ 

velation, whether that evidence is natural or fuperna- 
tural; to embrace it with veneration and cheerfulnefs, 

if the evidence is clear and convincing ; and finally, 
if it bring to light any new relations or connexions, na¬ 

tural religion will perliiade its fincere votary faithfully 

to comply with the obligations, and perform the duties 

which refuit from thole relations and connections. This 

!74 is theifm, piety, the completion of morality ! 

Worftiip, We malt farther obferve, that all thofe affeCtions 
praife, which we fuppofed to regard the Deity as their imme- 
thankfgiv- g,ate ancj pr'mary objeCt, are vital energies of the 

,n^‘ foul, and confequently exert theml’elves into aCt, and, 

like all other energies, gain ftrength or greater acti¬ 

vity by that exertion. It is therefore our duty as well 

as highell interejl, often at dated times, and by de¬ 

cent and folemn aCts, to contemplate and adore the 

great Original of our exiftence, the Parent of all 

beauty, and of all good ; to exprefs our veneration 

and love by an awful and devout recognition of his 

perfections, and to evidence our gratitude by cele¬ 
brating his goodnefs, and thankfully acknowledging all 

his benefits. It is likewife our duty, by proper exer- 

cifes of forrow and humiliation, to confefs our ingra¬ 
titude and folly ; to fignify our dependence on God, 

and our confidence in his goodnefs, by imploring his 

bleffing and gracious concurrence in aflifting the weak- 
nefs, and curing the corruptions of our nature; and 

finally, to teftify our fenfe of his authority, and our 

faith in his government, by devoting ourlelves to do 

his will, and refigning ourfelves to his difpofal. Thefe 

duties are not therefore obligatory, becaufe the Deity 

needs not, or can be profited by them ; but as they 

are apparently decent and moral, fuitable to the rela¬ 

tions he fuftains of our Creator, Benefattor, Lawgiver, 

and Judge, expreffive of our date and obligations; 
and improving to our tempers, by making us more 

rational, focial, godlike, and confequently more 

i75 happy. 
External We have now confidered Internal piety, or the 
tvorlhip. worjhip of the mind, that which is in fpirit and in 

truth ; we fliall conclude the feCtion with a fhort ac- 
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count of that which is External. External worftiip 
is founded on the fame principles as internal, and of 

as ItriCt moral obligation. It is either private or pu¬ 
blic. Devotion that is inward, or purely intellectual, 

is too fpiritual and abltraCted an operation for the bulk 
of mankind. The operations of their minds, fuch elpe- 

cially as are employed on the mod fublime, immate¬ 

rial objeCls, mull: be affifted by their outward organs, 

or by fome help from the imagination ; otherwife they 

will loon be diffipated by fenlible impreffions, or grow 
tirefome if too long continued. Ideas are fuch fleet¬ 

ing things, that they mull be fixed ; and fo lubtle, 

that they mult be exprefled and delineated, as it were, 
by fenlible marks and images ; otherwife we cannot 

attend to them, nor be much affeCted by them. There¬ 
fore verbal adoration, prayer, praife, thankfgiving, and 

confefion, are admirable aids to inward devotion, fix 

our attention, compofe and enliven our thoughts, im- 

prefs us more deeply with a fenfe of the awful pre¬ 

fence in which we are, and, by a natural and mecha¬ 

nical fort of influence, tend to heighten thofe devout 

feelings and afFeCtions which we ought to entertain, 

and after this manner reduce into formal and explicit 1 

aCt. 176 
This holds true in an higher degree in the cafe of Public wor- 

public worlhip, where the prefence of our fellow- fliip- 

creatures, and the powerful contagion of the facial af- 

feCiions, confpire to kindle and fpread the devout 

flame with greater warmth and energy. To conclude: 
As Cod is the parent and head of the focial Jyflem, as 

he has formed us fora focial /late, as by one we find 

the heft fecurity againfl the ills of life, and in. the other 
enjoy its greated comforts, and as, by means of both, 

our nature attains its highell improvement and perfec¬ 

tion ; and moreover, as there are public bleflings and 

crimes in which we all Ihare in fome degree, and pu¬ 

blic wants and dangers to which all are expofed, it is 

therefore evident, that the various and folemn offices 

of public religion are duties of indifpenfable moral 

obligation, among the bed cements of fociety, the 

firmed prop of government, and the faired ornament 

of both. 

PART III. 

Chap. I. 

Of Practical Ethics, or the Culture of the 

l77 Mind. 

Dignity TTI 7E have now gone through a particular detail of 
and impor- \V the feveral duties we owe to Ourselves, to 

fub’e&^tlie S°C1 ETY’ and to God. In confideringthe firjl order 
J ’ of duties, we jufl touched on the methods of acquiring 

the different kinds of goods which we are led by na¬ 

ture to purfue ; only we left the confideration of the 
method of acquiring the moral goods of the mind to a 

chapter by itfelf, becaufe of its lingular importance. 

This chapter then will contain a brief enumeration of 
the arts of acquiring virtuous habits, and of eradicat¬ 

ing vicious ones, as far as is confident with the bre¬ 

vity of fuch a work ; a I'ubjeCt of the utmod difficulty 

as well as importance in morals ; to which, neverthe- 

lefs, the lead attention lias been generally given by 

moral writers. This will properly follow a detail of 

duty, as it will direCt us to fuch means of helps as are 

moll neceflary and conducive to the practice of it. I?g 

In the fird part of this inquiry we traced the order Senfible i- 
in which the paffions {hoot up in the different periods deas and 

of human life. That order is not accidental, or de- fenflblc 

pendent on the caprice of men, or the influence of ta“e‘ 

cuflom and education ; but arifes from the original 

conditntion and laws of our nature ; of which this is 

one, viz. “ That fenlible objeCts make the fird and 

“ dronged impreffions on the mind.” Thefe, by 

means of our outward organs, being conveyed to the 

mind, become objects of its attention, on which it re¬ 

flects when the outward objects are no longer prefent, 

or, in other words, when the impreffions upon the out¬ 

ward organs ceafe. Thefe objects of the mind’s re¬ 

flection are called ideas or images. Towards thefe, 

by another law of our nature, we are not altogether 

indifferent; 
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indifferent; but correfpondent movements of defire or 
averfion, love or hatred arife, according as the objects, 

of which they are images or copies, made an agree¬ 

able or difagreeable impreflion on our organs. Thofe 
ideas and affections which we experience in the firft 

period of life, we refer to the body, or to fenfe ; and 

the tafte which is formed towards them, we call a/e«- 

fble, or a merely natural tafle ; and the objects cor- 

, 7<j rel'ponding to them we in general call^oodor pleafant. 

Ideas of But as the mind moves forward in its courfe, it ex¬ 
beauty and tends its views, and receives a new and more com- 
* fine tafte- p[ex pet Gf ideas, in which it obftrves uniformity, va¬ 

riety, Jimilitude, fymetry of parts, reference to ait end, 

novelty, grandeur. Thefe compofe a vaft train and 

diverfity of imagery, which the mihd compounds, di¬ 

vides, and moulds into a thqufand forms, in the ab- 

fence of thofe objedls which firft introduced it. And 

this more complicated imagery fuggefts a new train of 
defires and affeClions, full as 1‘prightly and engaging as 

any which have yet appeared. This whole clafs of 
perceptions or imprcjfions- is referred to the imagination, 

and forms an higher tafte thanthe fenfible, and which 

has an immediate and mighty influence on the finer 

paflions of our nature, and is commonly termed a fine 

tafte. 

The objects which correfpond to this tafte we ufe 

to call beautiful, great, harmonious, or wonderful, or, 

180 in general, by the name of beauty. 
Moral ideas The mind, ftill pufhing on wards and increafing its 

*nd a5tl°* ftock of ideas, afcends from thofe to an higher fpet ies 
ral talte. 0bjedts, viz. the order, and mutual relations of minds 

to each other, their reciprocal affeClions, characters, 

aClions, and various afpeCis. In thefe it difcovers a 
beauty, a grandeur, a decorum, more interefting and 

alluring than in any of the former kinds. *!Tbe(e ob¬ 

jects, or the images of them parting in review before 

the mind, do, by a neceffary law of our nature, call 

forth another a^d nobler fet of affections, ns admira¬ 

tion, c fie em, love, honour, gratitude, benevolence, and 

others of the like tribe. This clafs of perfections, and 

their correfpondent affections, we refer, becaufe of 

their objects (manners), to a moralienfe, and call the 

tafte or temper they excite, moral. And the objects 

which are agreeable to this tafte or temper we deno¬ 

minate by the general name of moral beauty, in order 

to diftinguifh it from the other, which is termed na- 
181 tural. 

Sources of Thefe different lets of ideas or images are the ma- 
ailociation. ter;ais ai,out whicli the mind employs itfelf, which it 

blends, ranges, and diverftfies ten thoufand different 

ways. It feels a ftrong propenfion to connect and af- 
fociate thole ideas among which it obferves any fimi- 

litud: or any aptitude, whether original and natural, 

or cuftomary and artificial, to juggt ft each other. See 

182 Metaphysics. 
Laws of'af- But whatever the reafons are, whether ftmilitude, 
fociation. co-txiftence, caufahty, or any other aptitude or rela¬ 

tion, why any two or more ideas are connected by 

the mind at firft, it is an eftablilhed law of our na¬ 

ture, “ that when two or more ideas have often 

“ ftarted in company, they form fo ftrong an union, 

,c that it is very difficult ever after to feparate them.” 

Thus the lover cannot feparate the idea of merit from 

his viiftrefs ; the courtier that of dignity from his title 
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or ribbon ; the mffcr that of happinefs from his bags. 

It is thefe aflbciations of worth or happinefs with any 

of the different fets of objects or images before fpeci- 

Hed, that form our tafte, or complex idea of good. By 

another law of our nature, “ our affeClions follow and 

“ are governed by this tafte. And to thefe affeClions 

our character and conduCi are limilar and propor- 

“ tioned, on the general tenor of which our happi- 
“ nefs principally depends.” 

As all our leading paffions then depend on the di- Leading 

retftion which our tafte takes, and as it is always of paffions fol* 
the fame ltrain with our leading affociations, it is worth low tafte. 

while to enquire a little more particularly how thefe 

are formed, in order to detecft the fecret lources from 

whence our paflions derive their principal ftrength, 

their various rifes and falls. For this will give us the 

true key to their management, and let us into the 

right method of correcting the bad, and improving 
the good. I&4 

No kind of objects make fo powerful an impreflion Theimpor- 

on ns as thofe which are immediately imprefled on t i d 
our fenfes, or ftrongly painted on our itnaginations. yfe of the 

Whatever is purely intellectual, as abftracted or fci- 

entific truths, the fubtle relations and differences of 

things, has a fainter fort of exiftence in the mind ; 

and, though it may exercifeand whet the memory, the 

judgment, or the reafoning power, gives hardly any 

impulfe at all to the aClive powers, the paffions, which 

are the main fprings of motion. On the other hand, 

were the mind intirely under the direction of fenfe, 

and impreflible only by fuch objects as are prefent, 

and ftrike lome of the outward organs, we Ihould then 

be precifely in the ftate of the brute creation, and be 

governed lolely by inftinCt or appetite, and have no 

power to controul whatever impreflions are made 

upon us: Nature has therefore endued us with a middle 

faculty, wonderfully adapted to our mixed ftate, which 

holds partly offenfe and partly of reafon, being ftrong¬ 

ly allied to the former, and the common receptacle in 

which all the notices that come from that quarter are 

treafured up ; and yet greatly fubfervient and minifte- 

rial to the latter, by giving a body, a coherence, and 

beauty to its conceptions. This middle faculty is cal¬ 

led the imagination, one of the moft bufy and fruitful 

powers of the mind. Into this common ftorehoufe are 

likewife carried all thofe moral images or forms which 

are derived from our moral faculties of perception ; 

and there they often undergo new changes and ap¬ 

pearances, by being mixed and wrought up with the 

images and forms of fenfible or natural things. By 

this coalition of imagery, natural beauty is dignified 

and heightened by moral qualities and perfections, and 

moral qualities are at once exhibited and fet off by 

natural beauty. The fenfible beauty, or good, is re¬ 

fined from itsdrofs by partaking of the moral; and the 

moral receives a (lamp, a vifible character and cur¬ 
rency, from the fenfible. ,g5 

A; we are firft of all accuftomed to fenfible impref- Its energy 
fions and fenfible enjoyments, we contra ft early a fen- in various 

fualrelijb, or love of pleafure, in the lower fenfe of in.?ance6.'n 
the word. In order however to juftify this relifli, the 

mind, as it becomes open to higher perceptions of plcafurcs. 
beauty and good, borrows from thence a noble fet of 

images} as fine tafte, generoftty, facial affeClions, friend- 
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Jhip, good fillowjbip, and the like ; and, by dreffing 

out the old purfuits with thefe new ornaments, gives 

them an additional dignity and luttre. By thefe ways 
the defire of a table, love of finery, intrigue, and plea- 

fure, are vaftly increafed beyond their natural pitch, 

having an impulfe combined of the force of the natu- 

186 appetites, and of the fuperadded ftrength of thofe 

In height- pafiions which tend to the moral fpecies. -When the 
ening the mind becomes more fenfible to thofe objects or ap- 
pleafures pearances in which it perceives beauty, uniformity, 
of beauty, grangeur) and harmony, as fine cloaths, elegant furni- 
harmony, ture^ p]atCj pi&ures, gardens, houfes, equipage, the 

beauty of animals, and particularly the attractions of 

the fex; to thefe objects the mind is led by nature, or 

taught by cujiotn, the opinion and example of others, 
to annex certain ideas of moral character, dignity, de¬ 

corum, honour. liberality, tendernefs, and aliive or fo¬ 

cial enjoyment. The confequence of this aflbciation is, 

that the objects to which thefe are annexed mult rife 

in their value, and be purfued with proportionable ar¬ 
dour. The enjoyment of them is often attended with 

plsafttre ; and the mere pojfefiion of them, where that 
is wanting, frequently draws refpeft from one’s fel¬ 

low-creatures : This refpeCi is, by many, thought e- 
quivalent to the .pleafure of enjoyment. Hence it hap¬ 

pens that the idea of happiuefs is connected with the 

mere pojfefiion, which is therefore eagerly fought after, 

without any regard to the generous ufe or honourable 

enjoyment. Thus the paffion, retting on the means, 

not the end, i. e. lofing fight of its natural object, be- 

187 comes wild and extravagant. 
In railing In fine, any objeft, or external denomination, a faff, 
the value a garter, a cup, a crown, a title, may become a mo- 
of external ra[ pjacfge or emblem of merit, magnificence, or honour, 

° b' according as thefe have been found or thought, by the 

pofleflors or admirers of them, to accompany them ; 
yet, by the deception formerly mentioned, the merit 

or the conduit which intitled, or fliould intitle, to thofe 

marks of diftiinttion, fliall be forgot or neglected, and 

the badges themfelves be paffion a tely affected or pur¬ 

fued, as including every excellency. If thefe are at¬ 

tained by any means, all the concomitants which na¬ 

ture, cufiom, or accidents have joined to them,, will 

be fuppofed to follow of courfe. Thus, moral ends, 

with which the unhappy admirer is apt to colour over 

his paffion and views, will, in his opinion, juttify the 
moll immoral means, as profiitution, adulation, fraud, 

treachery, and every fpecies of knavery, whether 

188 more open of more difguifed. 
In height- When men are once engagedin aCfive life, and find 
ening the t]iat We.alth and power, generally called interest, are 

wealth ^ie great avenues to every kind of enjoyment, they 

vweri&e. are aPl to throw in niany engaging moral firms to 
the object of their purfuit, in order to juttify their paf¬ 

fion, and varniih over the meafures they take to gra¬ 

tify it, as independency on the vices or pafiions of 

otbprs, provifion and fecurity to themfelves and friends, 

prudent (economy, or well-placed charity, focial com¬ 
munication, fuperiority to their enemies, who are all 

villains, honourable fervice, and many other ingre¬ 

dients of merit. To attain fuch capacities of ufeful- 
nefs or enjoyment, what arts, nay, what meannefles, 

can be thought blameable by thofe cool purfuers of 

intereft?—Nor have they whom the gay world is 

I L O S O P H Y. Part III, 
plealed to indulge with the title of men of pleafure 
their imaginations lels pregnant with moral images, 

with which they never fail to ennoble, or, if they can¬ 

not do that, to palliate their grofs puriuits. Thus ad¬ 
miration of wit, of fentiments and merit, friendfhip, 

love, generous fympathy, mutual confidence, giving and 

receiving pleafure, are the ordinary ingredients with 

which they feafon their gallantry and pleafurable en¬ 
tertainments ; and by which they impofe on them¬ 

felves, and endeavour to impofe on others, that their 

amours are the joint ilfue of good feufe and virtue. 189 
Thele ajfociations, varionfly combined and propor- Its irflu- 

tioned by the imagination, form the chief private paf- ence 0,1 a,l 
lions, which govern the lives of the generality, as the thcralSons* 

love of aCtion, of pleafure, pow r, wealth, ami fame ; 

they influence the defetsfive, and a fie ft the public 

pafiions, and raile joy or forrow as they are gratified 

or difappointed. So that in effeft thefe affociaiions 
of good and evil, beauty and deformity, and the paffions 

they raife, are the main hinges of life and manners, 
and the great fources of our happiuefs or mifery. It 

is evident, therefore, that the whole of moral culture 

mutt depend on giving a right direction to the leading 

pafiions, and duly proportioning them to the value of 

the objeCls or goods purfued, under what name foever 

they may appear. 190 
Now, in order to give them this right direCiion and Moral cul- 

due proportion, it appears, from the foregoing detail, ture> 

that thofe ajfociations of ideas, upon which the paffions 

depend, mutt be duly regulated ; that is to fay, as an ;maginati- 
exorbitant paffion for wealth, pleafure, or power, flows on. 

from an ajjociation or opinion that more beauty and 

good, whether natural or moral, enters into the en¬ 

joyment or pofleffion of them, than really belongs to 

either} therefore, in reftoring thofe pafiions to their 

juft proportion, we mutt begin with correcting the 

opinion, or breaking the falfe ajfociation, or, in other 

words, we mutt decompound the complex phantom of 

happiuefs or good, which we fondly admire ; difunite 

thofe ideas that have no natural alliance; and fepa- 
rate the original idea of wealth, power, or pleafure, 

from the foreign mixtures incorporated with it, which 

enhance its value, or give it its chief power to en¬ 

chant and feduce the mind. For inftance, let it be 

confidered how poor and inconfiderable a thing wealth 
is, if it be disjoined from real ufe, or from ideas of ca¬ 

pacity in the pofleflor to do good, from independency, 

genorojity, provifion for a family or friends, and focial 

communication with others. By this fiandard let its 

true value be fixed; let its milapplication, or unbe- 

nevolent enjoyment, be accounted fordid and infa¬ 

mous ; and nothing worthy or eftimable be aferibed 

to the mere pojfefiion of it, which is not borrowed from 
its generous life. 

If that complex form of good which is called pleafure By felf-de- 
engage us, let it be analyfed into its conftituent prin- nial, and a 

ciples, or thofe allurements it draws from the heart C0l,nt®r- 

and imagination, in order to heighten the low part of pr C 

the indulgence ; let the feparate and comparative mo¬ 

ment of each be diftindlly afeertained and deduced 

from that grofs part, and this remainder of the accu¬ 

mulated enjoyment will dwindle down into a poor, 

infipid, tranfitory thing. In proportion as the opinion 

of the good purfued abates, the admiration mutt decay, 
and • 
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and the paffions lofe ftrength of courfe. One effec¬ 

tual way to lower the opinio:, and confequently to 

weaken the habit founded on it,- is to pradtife leffer 

pieces of l'elf-denial, or to abftain, to a certain pitch, 

from the purfuit or enjoyment of the favourite object; 

and, that this may be the more eafily accompliflied, 

one muff avoid thofe occafions, that company, thole 

places, and the other circumftances, that enflamed one 

and endeared the ether. And, as a count er-procefs, 

let higher or even different enjoyments be brought in 

view, other paffions played upon the former, dilferent 

places frequented, other exerciles tried, company kept 

with pe l ions of a different or more correct way of 

j^2 thinking, both in natural and moral fubjedts. 

By a found As much depends on our letting out well in life, let 
and natural the y outhful fancy, which is apt to be very'florid and 
education, luxuriant, be early accuftomed by inflruttion, example, 

and fignificant moral exerctfes, nay, by looks, geltures, 

and every other teftimony of juft approbation or blame, 

to annex ideas of merit, honour, and happinefi ; not to 

birth, drefs, rank, beauty, fortune, power,, popularity, 

and the like outward things, but to moral and truly vir¬ 

tuous qualities, and to thofe enjoyments which Ipring 

from a well-informed judgment and a regular conduct 

of the affections, efpecially thofe of the focial and dif- 

tnterefted kind. Such dignified forms of beauty and 

good, often fuggtfted, and, by moving pictures and 

examples, warmly recommended to the imagination, 

enforced by tire authority of coufeience, ami demon- 

ftrated by reafon to be the fureft means of enjoyment, 

. and the only independent, undeprivable, and durable 

goods, will be the belt counterbalance to meaner paf¬ 

fions, and the firmeft foundation and fecurity to vir- 

*| 193 tue. _ 
By rightly It is of great importance to the forming a juft tafte, 

ijftudying Gr pure and large conceptions of happinefs, to ftudy 
human na- an(j untierftand human nature well, to remember what 

i ure* a complicated fyftem it is, particularly to have deeply 

imprinted on our mind that gradation oifenfes, fa¬ 

culties, and powers of enjoyment formerly mentioned, 

and the fub-or dination of goods refulting from thence, 

which nature points our, and the experience of man¬ 

kind confirms; who, when they think ferioufly, and 

are not under the immediate influence of fome vio¬ 

lent prejudice or paflion, prefer not the pleafures of 

aflion, contemplation, fociety, and raoft exerctfes and 

joys of the moral kind, as friendjbip, naturalaffettiosi, 

and the like, to all fenfnal gratifications whatfoever ? 

where the different fpeeies of pleafure are blended 

into one complex form, let them be accurately diftin- 

gnilhed, and be referred each to its proper faculty and 

fenfe, and examined apart what they have peculiar, 

what common with others, and what foreign and ad- 

By compa-. ventitious. Let wealth, grandeur, luxury, love, fame, 
and the like, be tried to this teft, and their true alloy 
will be found out.—Let it be farther confidered, whe¬ 

ther the mind may not he eafy and enjoy itfelf great¬ 

ly, though it want many of thofe elegancies and fu- 

perfluities of life which fome poffefs, or that load of 

wealth and power which others eagerly pnrfue, and 

under which they groan. Let the difficulty of attain¬ 

ing, the precarioufnefs of pofleffing, and the many 

abatements in enjoying, overgrown wealth and en¬ 

vied greatnefs, of which the weary poffeflors fo fre- 
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quently complain, as the hurry of bufinefs, the burden 

of company, of paying attendance to the few, and gi¬ 
ving it to the many, the cares of keeping, the fears 

oflofing, and the defires of increafing what they have,, 

and the other troubles which, accompany this pityful 

drudgery and. pompous fervitnde; let thef'e and the 

like circumitances be often confidered, that are con¬ 

ducive to the removing or Jelfening the opinion of lucli 

goods, and the attendant pafiion or ft of paffions will 

decay of courfe. 195 

Let the peculiar bent of onr nature and charadler Byobferv- 
be obferved, whether we are moft inclined to form ing°wowa 

affociations and relifli objects of the fenfikle, intellec- ^radlcr 
tual, or vioral kind. Let that which has the afeen- r 

dant be particularly watched, let it be diredled to 

right objedls, be improved by proportioned exercifes, 

and guarded by proper checks from an oppofite quar¬ 

ter. Thus the fenjible turn may be exalted by the. 

inte lit dual, and a tafte for the beauty of the fine arts, 

and both may be made fubfervient to convey and ri¬ 

vet fentiments highly moral and public-fpirited. This 

inward furvey muft extend to the ftrenth and weak- 

neffes of one’s nature, one’s conditions:> connexions, 

habitudes, fortune, ftudies, acquaintance, and the other 

circuraftances of one’s life, from which every man will 

form the jufteft eftimate of his own difpolitions and 

character, and the beft rules for correcting and im¬ 

proving them. And in order to do this with more 

advantage, let thofe times or criticalfeafins be watch¬ 

ed when the mind is beft dil'pofed towards a change ; 

and let them be improved by rigorous refolutionr, pro- 

m'tfes, or whatever elfe will engage the mind to per- 

fevere in virtue. Let the cotiduX, in fine, be often 

reviewed, and the caufes of its corruption or im¬ 

provement be carefully obferved. 196* 

It will greatly conduce to refine the moral tafte, Byfrequent 

and ftrengthen the virtuous temper, to accuftom the. n?“ral exei> 

mind to the frequent exercile of moral fentiments and C1 es‘ 
determinations, by reading hiftory, poetry, particular¬ 

ly of the pitturefque and dramatic kind, the ftudy of 

the fine arts ; by converfing with the moft eminent 

for good fenfe and virtue j hut, ahove all, by frequent 

and repeated adts of humanity, compafiions, friendfhip, 

politenefs, and hofpitality. It is exercife gives health 

and ftrength. He that reafons moft frequently be¬ 

comes the wifeft, and molt enjoys die pleafures of 

wifdom. He who is moft often Stffedled by objedls 

of coinpaflions in poetry, hiftory, or real-life, will have 

his foul moft open to pity, and its delightful pains and 

duties. So he alfo who pradiifes moft diligently the 

offices of kinclnefs and charity, will by it cultivate 

that difpofition from whence all his pretenfions to per- 

fonal merit muft arife, his prefent and his future bap- 

pinefs. ~ 197 
An ufefitl and honourable employment in life will By an ho- 

adminifter a thouland opportunities of this kind, and nek em* 

greatly ftrengthen a fenfe of virtue and good affec- Ploymenti 

rions, which muft be nourifhed by right training, as 
well as our underftandings. For fuch an employment, 

by enlarging one’s experience, giving an habit of at¬ 

tention and caution, or obliging one, from neceflity 
or intereft, to keep a guard over the paffions, and ftu¬ 

dy the outward decencies and appearances of virtue, 

will by degrees produce good habit, and at length-in- 
finuats 

' ring the 
moment 
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different 
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finuate the love of virtue and honefly for its own 

198 fake. 
By viewing It is a great inducement to the exercife of benevo- 
men and lence to view human nature in a favourable light, to, 

Tfeirheht! ®Werve tlie characters and circumflances of mankind 
S on the fairefi fides, to put the belt conflrudlions on 

their actions they will bear, and to confider them as 

the relult of partial and mijlaken, rather than ill 

affections, or, at worft, as the excefles of a pardon¬ 

able iclf-love, feldom or never the effeCt of pure ma- 

199 lice. 
By confide- Above all, the nature and confequevces of virtue and. 
ration an v\ce> their conferences being the law of our nature 

and will of heaven ; the light in which they appear to 

our fupreme Parent and Lawgiver, and the reception 

they will meet with from him, mult be often attend¬ 

ed to. The exercifes of piety, as adoration, and pra'tfe 

of the divine excellency, invocation of and dependence 

on his aid, conffiion, thankfg'tving, and refignation., 

are habitually to be indulged, and frequently perform¬ 

ed, not only as medicinal, but highly improving to the 

temper. 
To conclude: it will be of admirable efficacy to¬ 

wards eradicating bad habits, and implanting good 

and its con ones>' frequently' to contemplate human life as the 
neflion * great tiurfery of our ficturt and immortal exigence, as 
■with a fu- that fate of probation in which we are to be educated 
ture. for a divine life. To remember, that our virtues or 

vices will be immortal as ourlelves, and influence our 

future as well as our prefent happinefs,—and there¬ 

fore, that every difpofition and aCtion is to be regard¬ 

ed as pointing beyond the prefent to an immortal du¬ 

ration. An habitual attention to this wide and iin-i 

portant connexion w\\\ give a vail compafs and digni¬ 
ty to our fentiments and actions, a noble fuperiority 

to the pleafures and pains of life, and a generous am¬ 

bition to make our virtue as immortal as our being. 

200 
By juft 
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Motives to Virtue from Perfonal Happiness. 
231 

Motives TT TE have already confidered our obligations to the 
from per- \V practice of virtue, ariling from the cosifiitution 
fonal hap- our nature> by which we are led to approve a cer- 

*>me S" tain order and (economy of affettions, and a certain 

• Vide. courfe of allion correlpondent to it*.—But, beiides 

Parti. this, there are feveral motives which strengthen and 
chap. i. ii. fecure virtue, though not themfelves of a moral kind. 

Thefe are, its tendency to perfonal happinefs, and the 

contrary tendency of vice. “ Perfonal happinefs ariles 

“ either from the Hate of a man’s own mind, or from 

<( the Bate and difpofition of external caules towards 

202 “ him.” 
Happinefs We lhall firfl examine the u tendency of virtue to 
of virtue « happinefs with refpeCt to the Hate of a man’s own 
rom wit un cc —This is a point of the utmoft confequence 

in morals, becaufe, unlefs we can convince ourlelves, 
or fliew to others, that, by doing our duty, or fulfilling 

our moral obligations, we confult the greatefl fatisfac- 

tion of our own mind, or our highefl interefl on the 

whole, it will raife ftrong and often unfurmountable 

prejudices againfl the practice of virtue, efpecially 

whenever there arifes any appearances of oppo/ition 

between our duty and our fatisfaClion or interefl. To 

creatures fo defirous of happinefs, and averfe to mi- 

fery, as we are, and often fo odly lituated amidff con-; 

tending paflions and intereffs, it is necelfary that vir¬ 
tue appear not only an honourable, but a pleafmg and 

beneficent form. And in order to jultify our choice to 

ourfelves as well as before others, we mull ourlelves 

feel and be able to avow in the face of the whole 
world, that her ways are ways of pleafantnefs, and- 

her paths the paths,of peace. This will lhew, beyond 
all contradiction, that we not only approve, but can 

give a fuflicient reafon for what we do. 3ag 

Let any naan, in a copl hour, when he is difengaged Influence of 
from bulinefs, and unduturbed by paflion (as fuel) cool vice on the 
hours will fometiines happen) Ik dow.n, and lerioufly temper of 

reflect with himfelf what Hate or temper of mind he the min“' 

Would chule to feel and indulge, in order to be eafy 

and to enjoy himlelf. Would he chide, for that pur- 

pofe, to be in a .couftant diflipation and hurfy of 

thought; to be diflurbed in the exercife of his rea¬ 

fon ; to, have various and often interfering phantoms 

of good playing before his imagination, fblicit-rng and 

diUraCtinghim by turns; now foothing him with amu- 

fing hopes, then torturing him with anxious fears; and 

to approve this; minute what he lhall condemn the 

next J. Would he chule to have a ftrong and painful 
fenle of every petty injury ; quick apprehenfions of 

every impending evil; inceflant and infatiable delires 

of power, wealth, honour, pleafure; an irreconcileable 

antipathy againlt all competitors and rivals; infolent 

and tyrannical difpolitions to all below him; fawning, 

and at the fame time envious, difpofitions to all above 

him ; with dark lufpicions and jealoufies of every 

mortal ? Would he chufe neither to love nor be belo¬ 

ved of any; to have no friend in whom to confide, or 

with whom to interchange his fentiments or defigns ; 

no favourite, on whom to beflow his kindnefs, or vent 

his paflions ; in fine, to be confcious of no merit with 

mankind, no efleem from any creature, no good affec¬ 
tion to his Maker; no. concern for, nor hopes of, his 

approbation; but, inflead of all thefe, to hate, and, 

know that he is hated, to condemn, and know that he 

is condemned by all; by tlie good, becaufe he is fo un¬ 

like ; and by the bad, becaufe he is fo like themfelves; 

to hate or to dread the very Being that made him ; 

and, in Ihort, to have his breaft the feat of pride and 

paflion, petulance and revenge, deep melancholy, cool 

malignity, and all the other furies that ever poffefled 

and tortured mankind ?—Would our calm inquirer after 

happinefs pitch on ftich a Hate, and fuch a temper of 

mind, as the mofl likely means to put him in poflef- 

fion of his defired eafe and felf-enjoyment ? 204 [207 ] 

Or wonid he rather chufe a ferene and eafy flow influence of 
of thought; a reafon clear and compofed; a judgment virtue on 
unbi'afled by prejudice, and undiftraCted by paflion; a 1116 temper, 

fober and well-governed fancy, which prefents the i- 

mages of things true, and linmixed with delufive and 

unnatural charms, and therefore adminiHers no impro¬ 

per or dangerous fuel to the paflions, but leaves the 

mind free to chule or reject, as becomes a reafonable 

creature ; a fweet and fedate temper, not eafily ruf¬ 

fled by hopes or fears, prone neither to fufpicion nor 

revenge, apt to view men and things in the fairelt 
lights, and to bend gently to the humours of others 

rather than.obftinately to contend with them? Would 

he 
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he cfioofe fuch moderation and continence of mind, as 

neither to be ambitious of power, fond of honours, co¬ 

vetous of wealth, nor a flave to pleafure; a mind of 
courfe neither elated with fuccefs, nor deje&ed with 

difappointment; fuch a modeft and noble fpirit as 

fupports power without infolence, wean honour with¬ 

out pride, ufes wealth without profufion orparfimony; 

and rejoices more in giving than in receiving plea- 

fure ; fuch fortitude and equanimity as rifes above 

misfortunes, or turns them into bleffings; fuch inte¬ 

grity and greatnefs of mind, as neither flatters the 

vices, nor triumphs over the follies of men ; as equally 

fpurns fervitude and tyranny, and will neither engage 

in low defigns, nor abet them in others? Would he 

choofe, in fine, fuch mildnefs and benignity of heart 

as takes part in all the joys, and refufes none of the 

forrows of others; (lands well-affedled to all mankind; 

is confcious of meriting the efteem of all, and of being 

beloved by the bed; a mind which delights in doing 

good without any fhew, and yet arrogates nothing on 

that account; rejoices in loving and being beloved by 

its Maker, ads ever under his eye, refigns itfelf to 
his providence, and triumphs in his approbation?— 

Which of thefe difpofitions would be his choice, in 

order to be contented, ferene, and happy?—The for¬ 

mer temper is vice, the latter virtue. Where one 

prevails, there misery prevails, and by the generality 

is acknowledged to prevail. Where the other reigns, 

there happiness reigns, and by the confeffion of 

mankind is acknowledged to reign, The perfection of 
either temper is rnifery or happinefs in perfection 

Therefore, every approach to either extreme is an 
approach to mifery, or to happinefs} i.e. every degree of 

vice or virtue is accompanied with a proportionable de- 
gree of mifery or happinefs. 

V The* allcvi- The principal alleviations of a virtuous man’s cala- 
i ationsofhismities are thefe:—That though fome of them may 
i: ills. have been the efftd of his imprudence or weaknefs, 

yet few of them are'fharpened by a fenfe of guilt, and 

none of them by a confcioufnefs of wickednefs, which 

furely is their keeneft fling;—that they are common 

to him with the bed of men;—that they feldom or 

never attack him quite unprepared, but rather guarded 

with a confcioufnefs of his own fincerity and virtue, 

with a faith and trull in providence, and a firm refigna- 

tion to its perfect orders;—that they may be improved 

as means of corre&ion, or materials to give fcope and 

(lability to his virtues;—and, to name no more, they 
are confiderably lefiened, and often fweetened to him, 

J0J, by the general fympathy of the wife and good. 

3 His enjoy- His enjoyments are more numerous; or, if lefs nu- 
tnents. merous, yet more intenfe than thofe of the bad mani 

for he (hares in the joys of others by rebound ; 

and every increafe of general or particular happinefs 

is a real addition to his own. It is true, his friendly 
fympathy with others fubje&s him to fome pains which Ithc hard-hearted wretch does not feel; yet to give a 

loofe to it, is a kind of agreeable difcharge. It is fuch 

a forrow as he loves to indulge; a fort of pleafing ao- 

guilh that fweetlymelt3 the mind, and terminates in a 

felf-approving joy. Though the good man may want 

means to execute, or be difappointed in the fuccefs of, 

•SerPartH. his benevolent purpofes; yet, as was formerly * ob- 
! chap.ii. fcrved>he is dill confcious of good affection, and that 

confcioufnefs is an enjoyment of a more delightful 
Vol. VII. 2 
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favour than the greateft triumphs of fuccefsful vice. 

If the ambitious, Covetous, or voluptuous, are difap¬ 
pointed, their paflion3 retoil upon them with a fury 

proportioned to their opinion of the value of what 

they purfue, and their hope of fuccefs ; while they 

have nothing within to balance the difappointment, 
unlefs it is an ufelefs fund of pride, which, however, 

frequently turns mere accidents into mortifying affronts, 

and exalts grief into rage and frenzy.—-Whereas the 

meek, humble* and benevolent temper is its own re¬ 

ward, is fatisfied from within ; and, as it magnifies 
greatly the pleafure of fuccefs, fo it wonderfully alle¬ 

viates, and in a manner annihilates, all pain for the 

want of it. ZJ0 
As the good man is confcious of loving and wifh-From me- 

ing well to all mankind, he mud be fenfible of his de-r'!ed eft£'eTn 
fervingthe efteem and good-willof all; andthis fuppofed^y fy™pa- 

reciprocation of focial feelings is, by the very frame of ^ 

our nature, made a fource of very intenfe hnd enliven- 

ing joys. By this fympathy of affedlions and interefts, 

he feels himfelf intimately united with the human race; 

and, being fenfibly alive over the whole fyftem, his 

heart receives and becomes refponfive to every touch 

given to any part. So that, as an eminent philofopher§ § Vide 
finely expreffes it, he gathers contentment and delight Sh«ftfb./»y. 

from the pleafed and happy ftate3 of thofe around 

him, from accounts and relations of fuch happinefs, 

from the very countenances, geftures, voices, and 

founds even of creatures foreign to our kind, wliofe 

figns of joy and contentment he can any way dif- 

cern. § lir 
Nor do thofe generous affedlions (lop any other Do not in- 

natural fource of joy whatever, or deaden his fenfe ofrerfere: with 

any innocent gratification. They rather keep theot^erJ0?5- 

feveral fenfes and powers of enjoyment open and difen- 

gaged, intenfe and uncorrupted by riot or abufe; as 

is evident to any one who confiders the diffipated, un¬ 

feeling ftate of men of pleafure, ambition, or intereji, 

and compares it with the ferene and gentle ftate of a 

mind at peace with itfelf, and friendly to all mankind, 

unruffled by any violent emotion, and fenfible to every 

good-natured and alluring joy. 1It 
It were eafy, by going through the different fets ofThe mifery 

affeftions mentioned formerly if, to fhew, that it is only°f exc*fs m 

by maintaining the proportion fettled there that the^^J316 

mind arrives at true repofe and fatisfadlion. If fear{ SeePartT. 
exceeds that proportion, it finks into melancholy and chap. i. ii. 

dejedlion. If anger paffes juft bounds, it ferments 

into rage and revenge, or fubfides into a fallen cor¬ 

roding gloom, which embitters every good, and ren¬ 

ders one exquifitely fenfible to every ill. The private 
pafiion3, the love of honour efpedally, whofe impulfeS 

are more generous, as its effects are more diffufive, are 

inftrumcnts of private pleafure; but if they are dif- 

proportioned to our wants, or to the value of their 

feveral objefts, or to the balance of other pafiionj 

equally neceflary and more amiable, they become in- 

ftruments of intenfe pain and mifery. For, being now 

deftitute of that counterpoife which held them at a 
due pitch, they grow turbulent, peevilh, and revenge¬ 

ful, the caufe of conftant reltleffaefs and torment, 

fometimes flying out into a wild delirious joy, at 

other times fettling in a deep fplenetic grief. The 

concert between reafon and pafiion is then broke: all 

is difTonance and dillra&ion within. The xniud is out 
29 I of 



5i9B MORAL PH 
of frame, and feels an agony proportioned to the vio- 
lence of the reigning pafiion. 

In the The cafe is much the fame, or rather worfe, when 
public af- any of the particular kind affections are out of their 
fedtions. natural order and proportion; as happens in the cafe 

of effeminate pity, exorbitant love, parental dotage, or 
any party-paffion, where the juft regards to fociety are 

fupplanted. The more focial and dijinterejled the. 
paffion is, it breaks out into the wilder exceffes, and 

makes the more dreadful havoc both within and 

abroad; as is but too apparent in thofe cafes where a 

falfe fpec'ies of religion, honour, zeal, or party-rage, has 
feized on the natural enthuliafm of the mind, and 

worked it up to madnefs. It breaks through all ties 
natural and civil, contracts the moft facred and folemn 

obligations, (ilences every other affe&ion whether 

public or private, and transforms the moft gentle na- 
ar4 tures into the moft favage and inhuman. 

Happinefs Whereas the man who keeps the balance of affeClion 
of well pro* even, is eaiy and ferene in his motions; mild, and yet 
portioned affedlionate; uniform and confident with himfelf; is 
pa ions. not ];ab]e t0 difagreeable collifions of interefts and 

paffions; gives always place to the moft friendly and 

humane affeCtions, and never to difpofitions or afls of 

refentment, but on high occafions, when the fecurity 

of the private, or welfare of the public fyftem, or the 

great interejls of mankind, neceffarily require a noble 

indignation; and even then he obferves a juft meafure 
in wrath: and laft of all, he proportions every paflion 

to the value of the objeCl he affe&s, or to the impor- 
9IJ tauce of the end he purfues. 

Sum of the To fum up this part of the argument, the honejl 
argument, and good man has eminently the advantage of thekna- 

vijh and felfifh wretch in every refpedl. The pleafures 
which the lajl enjoys flow chiefly from external ad¬ 

vantages and gratifications; are fuperficial and tranfi- 
tory; dafhed with long intervals of fatiety, and fre¬ 

quent returns of remorfe and fear; dependent on fa¬ 

vourable accidents and conjun&tires; and fubje&ed to 

the humours of men. But the good man is fatisfied 
from himfelf; his principal poffefiions lie within, and 

therefore beyond the reach of the caprice of men or 

fortune; his enjoyments are exquifite and permanent; 
accompanied with no inward checks to damp them, 

and always with ideas of dignity and felf-approbation; 
may be tailed at any time, and in any place. The 
gratifications of vice are turbulent and unnatural, ge¬ 

nerally arifing from the relief of paffions in themfelves 

intolerable, and iffuing in tormenting reflection; often 
irritated by difappointment, always inflamed by en¬ 

joyment, and yet ever cloyed with repetition. The 

pleafures of virtue are calm and natural; flowing from 

the exercife of kind affeCtions, or delightful reflections 
in confequence of them; not only agreeable in the 

profpeCt, but in the prefent feeling; they never fa- 

tiate, nor lofe their relilh; nay, rather the admiration 
of virtue grows ftronger every day; and not only is 

the defire but the enjoyment heightened by every new 

gratification ; and, unlike to moft others, it is in- 

ereafed, not diminilhed, by fympathy and communi¬ 
cation.:—In fine, the fatisfaCtions of virtue may be 

purchafed without a bribe, and poffeffed in the hum¬ 

bled as well as the moft triumphant fortune; they can 

bear the ftriCleft review, do not change with circum- 

ftances, nar grow old with time. Force cannot rob. 
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nor fraud cheat us of them; and, to crown all, inftead 
of abating, they enhance every other pleafure. 2ig 

But the happy confequences of virtue are feen not External 
only in the internal enjoyments it affords a man, buteffetfs of 

“ in the favourable difpofition of external caufes to-’viltue- 
“ wards him, to which it contributes.” 

As virtue gives the fober poffeffion of one’s felf, OuYhe 
and the command of one’s paffions, the confequence body, 
muft be heart’s eafe, and a fine natural flow of fpirits, 
which conduce more than anything elfe to health and 

long life. Violent paffions, and the exceffes they oc- 

cafion, gradually impair and wear down the machine. 

But the calm placid date of a temperate mind, and 
the healthful exercifes in which virtue engages her 

faithful votaries, preferve the natural functions in full 

vigour and harmony, and exhilarate the fpirits, which 
are the chief inftruments of aCtion. 

It may by fome be thought odd to affert, that vir- On one’s 
tutf is no enemy to a man’s fortune iu the prefent ftate of fortune, in- 
things.—But if by fortune be meant a moderate ortercft, &c. 

competent fhare of wealth, power, or credit, riot over¬ 

grown degrees of them; what fhould hinder the vir¬ 

tuous man from obtaining that ? He cannot cringe or 
fawn, it is true, buthecan be civil and obliging as well 

as the knave; and furely his civility is more alluring, 

becaufe it has more manlinefs and grace in it than the 

mean adulation of the other :-he cannot cheat or un¬ 

dermine; but he maybe cautious, provident, watch¬ 
ful! of occafions, and equally prompt with the rogue 

in improving them : he fcorns to proftitute himfelf as 

a pander to,the paffions, or as a tool to the vices, of 

mankind; but he may have as found an underftanding 

and as good capacities for promoting their real in¬ 
terefts as the verieft court-flave: and then he is more 
faithful and true to thofe who employ him. In the 

common courfe of bufinefs, he has the fame chances 

with the knave of acquiring a fortune, and riling in 

the world. He may have equal abilities, equal in- 
duftry, equal attention to bufinefs ; and in other re- 

fpeCts he has greatly the advantage of him. People 
love better to deal with him; they can truft him more; 

they know he will not impofe on them, nor take ad¬ 

vantage of them, and can depend more on his word 

than on the oath or, ftrongeft fecurities of others. 

Whereas what is commonly called cunning, which is 

the offspring of ignorance, and conftant companion of 
knavery, is not only a mean-fpirited, but a very fhort- 

fighted talent, and a fundamental obftacle in the road 

of bufinefs. It may procure indeed immediate and 
petty gains; but it is attended with dreadful abate¬ 

ments, which do more than overbalance them, both 
as it finks a man’s credit when difcovered, and cramps 

that largenefs of mind which extends to the remoteflr 
as well as the neareft intereft, and takes in the moft 

durable equally with the moft tranfient gains. It is 

therefore eafy to fee how much a man’s credit and re¬ 

putation, and confequently his fuccefs, depend on his 
honefty and virtue. 2Jf 

With regard to fecurity and peace with his neigh-'On one’s 
hours, it may be thought, perhaps, that the man of a PejcE and 
quiet forgiving temper, and a flowing benevolence and fecunty- 

courtefy, is much expofed to injury and affronts from 
every proud or peevifh mortal, who has the power or 

will to do mifchief. If we fuppofe, indeed this quiet- 

nefs and gentlenefs-of nature accompanied with cowar- 

dice 
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dice and pujillanimity, this may often be the cafe; but 
in reality the good man is bold as a lion, and fo much 

the bolder for being the calmer. Such a perfon will 

hardly be a butt to mankind. The ill-natured will be 

afraid to provoke him, and the good-natured will not 

incline to do it. Befides, true virtue, which is con¬ 
duced by reafon, and exerted gracefully and without 

parade, is a mod infinuating and commanding thing ; 

if it cannot difarm malice and refentment at once, it 

■will wear them out by degrees, and fubdue them at 

length. How many have, by favours and prudently 

yielding, triumphed over an enemy,, who would have 
been iuflamed into tenfold rage by the fierce!!: opposi¬ 

tion ! In fine, goodnefs is the mod univerfally popular 
thing that can be. 

On one’s To conclude; the good man may have fome ene- 
faaiily. mies, but he will have more friends ; and, having given 

fo many marks of private friendfhip or public virtue, 

he can hardly be deilitute of a patron to proteft, ora 
fanduary to entertain him, or to proteft or entertain 

his children when he is gone. Though he ihould have 
little dfe to leave them, he bequeaths them the faireft, 

and generally the mod unenvied, inheritance of a good 
name, which, like good feed fovvn in the field of 

futnrity, will often raife up unfolicited friends, and 

yield a benevolent harved of unexpected charities. But 

Ihould the fragrance of the parent’s virtue prove of- 
fenfive to a perverfe or envious age, or even draw per¬ 

fection on the friendlefs orphans, there is one in 

heaven who will be more than a father to them, and 

recompenfe their parent’s virtues by Ihowering down 
bleffings on them. 

Chap. III. 

Motives to Virtue from the Being andVv.o- 
atl vidence of God. 

Two exter- Besides the interefting motive mentioned in the 

“«laft °hapter, there are two great motives to virtue, 

ftridtly connected with human life, and refulting from 

the very conjlitution of the human mind. The fird is 

the Being and Providence of God; the fecondis the 

Immortality of the Soul, with future rewards and 

aix, punifhments. 
Their im- It appears from Chap iv. of Part II. that man, by 
portauce. the conjlitution of his nature, is defigned to be a Re¬ 

ligious Creature. He is intimately connected 

with the Deity, and neceffarily dependent on him. 

From that connection and neceflary dependence refult 

various obligations and duties, without fulfilling which, 

fome of his fublimed powers and affeCions would be 

incomplete and abortive. If he be likewife an Im¬ 

mortal creature, and if hi3 prefent conduit fiiall affeCt 

his future happinefs in another date as well as in the 

prefent; it is evident that we take only a partial view 

of the creature if we leave out this important pro¬ 

perty of his nature, and make a partial ejlimate of 

human life ; if we ftrike out of the account, or overlook, 

that part of his duration which runs out into eternity. 

Piety*.3 It's evident from the above-mentioned chapter, that 
“ to have a refpeC to the Deity in our temper and 
“ conduC, to venerate and love his character, to adore 

“ his goodnefs, to depend upon and refsgn ourfelves to 
.“his providence, to feeh his approbation, and aft un- 

“ der a fenfe of his authority, is a fundamental part of 

I L O S O P H Y. 5I99 
“ moral virtue, and the completion of the highefl de~ 
“ filiation of our nature.” 

Bin as piety is an effential part of virtue, fo like wife a fupport 
it is a great fupport and enforcement to the practice of to virtue, 
it. To contemplate and admire a Being of fuch tran- 
feendent dignity and perfection as God, mud naturally 

and neceffarily open and enlarge the mind, give a 

freedom and amplenefs to its powers, and a grandeur 

and elevation to its aims. For, as an excellent divine 

obferves, “ the greatnefs of an objeCt, and the ex- 

“ cellency of the aft of any agent about a tran- 

“ feendent objeCt, doth mighrly tend to the enlarge- 

“ ment and improvement of his faculties.” Little 
objeCts, mean company, mean cares, and mean bufi- 

nefs, cramp the mind, contract its views, and give it 

a creeping air and deportment. But when it foam 

above mortal cares and mortal purfuits into the regions 

of divinity, and converfes with the greateft and belt 

of Beings, it fpreads itfelf into a wider compafs, takes 

higher flightsin reafon and goodnefs, becomes godlike 

in its air and manners. Virtue is, if one may fay fo, 

both the ejfe(l and caufe of largenefs of mind. It re¬ 

quires that one think freely, and aCt nobly. Now 

what can conduce more to freedom of thought and 

dignity of aClion, than to conceive worthily of God, 

to reverence aud adore his unrivalled excellency, to 
imitate and tranfpribe that excellency into our own 

nature, to remember our relation to him, and that we 
are the image and reprefentatives of his glory to the 

reft of the creation? Such feelings and exercifes mult 

and will make us fcorn all actions that are bafe, un- 

handfome, or unworthy our ftate ; and the relation 

we (land in to God will irradiate the mind with the 

light of wifdom, and ennoble it with the liberty and 
dominion of virtue. 

The influence and efficacy of religion may be con- a guard 
fidered in another light. We all know thr.t the pre- andenforce- 
fence of a friend, a neighbour, or any number ofment t0 

fpe&ators, but efpecially an auguft affembly of them, virtuc’ 
ufes to be a confiderable check upon the conduit of 

one who is not loft to all fenfe of honour and fliame, 

and contributes to reftrain many irregular fallies of 

paffion. In the fame manner we may imagine, that 

the awe of fome fuperior mind, who is fuppofed privy 
to our fecret conduct, and armed with full power to 

reward or punilh it, will impofe a reftraint on us in 

fuch aCtions as fall not under the controul or animad- 

verfion of others. If we go dill higher, and fuppofe 

our inmoft thoughts and darkeft defigns, as well as 

our moft fecret adions, to lie open to the notice of the 

fupreme and univerfal mind, who is both the fpettator 

ood judge of human a&ions, it is evident that the belief 

of fo auguft a prefence, and fuch awful infpe&ion, 

muft carry a reftraint and weight with it proportion¬ 

ed to the ftrengh of that belief, and be an additional 

motive to the practice of many duties which would 
not have been performed without it. 

It may be obferved farther, that “ to live under Exercifcs 
“ an habitual fenfe of the Deity and his great admi-?f P'«y 

“ nif ration, is to be converfant with wifdom, orderj^Jf^ 

and beauty, in the higheft fubjefts, a-nd to receive 
“ the delightful reflections and benign feelings which 

“ thefe excite while they irradiate upon him from every 

“ feene of nature and providence.” How improving 

muft fuch views be to the mind, in dilating and exalt- 
29 I 2 ing 
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ing it above thofe puny interefts and competitions 

which agitate and inflame the bulk of mankind a- 
gainli each other! 

Chap. IV. 

Motive to Virtue from the Immortality of the 
Soul, &c. 

a*7 
fSetaphy- The other motive mentioned was the immortality of 

me fits'" for ^ ^ou'* Wlt^ future rewards and punijhments. The 
its immor- metaphyfcal proofs of the foul’s immortality are com- 
Cality. monly drawn from—its fimple, uncompounded, and indi- 

viftble nature; from whence it is concluded, that it can¬ 

not be corrupted or extinguiflied by a diflolution or de¬ 
finition of its parts:—from its having a beginning of 

motion within itfelf; whence it is inferred, that it can¬ 
not difcontinue and lofe its motion :—from the diffe¬ 

rent properties of matter and mind, the fluggijhnefs and 

inactivity of one, and the immenfe activity of the other } 
its prodigious flight of thought and imagination; its pe¬ 

netration, memory, forefght, and anticipations offutu¬ 
rity : from whence it is concluded, that a being of fo 

divine a nature cannot be extinguifhed. But as thefe 

metaphyfical proofs depend on intricate reafonings 

concerning the nature, properties, and difinCtions of 

body and mind, with which we are not very well ac¬ 
quainted, they are not obvious to ordinary under- 

ftandings, and are feldom fo convincing even to thofe 

of higher reach, as not to leave fome doubts behind 

them. Therefore perhaps it is not fo fafe to reft the 
proof of fuch an important article on what many may 

call the fnbtilties of fchool-learning. Thofe proofs 

which are brought from analogy, from the moral con- 

Jlitution and phenomena of the human mind, the moral 

attributes of God, and the prefent courfe of things, and 

which therefore are called the moral arguments, are 
the plaint ft, and generally the moft fatisfying. We 

at8 fhall feledl only one or two from the reft. 

Moral proof In tracing the nature and defiination of any being, 
from ana- we form the fureft judgment from his powers of action, 

and the fcope and limits of thefe, compared with his 

Jlate, or with that field in which they are exercifed. If 

this being paffes through different Rates, or fields of 

a61 ion, and we find a fuccefilon of powers adapted to 

the different periods of his progrefs, we conclude that 
he was deflined for thofe fucceflive Rates, and reckon 

his nature progrejfive. If, befides the immediate fet of 
powers which tit him for a&ion in his prefent Rate, 
we obferve another fet which appear fuperfluous if he 

were to be confined to it, and which point to another 

or higher one, we naturally conclude, that he is not 

defigned to remain in his prefent Rate, but to advance 

to that for which thofe fupemumerary powers are ad¬ 

apted. Thus we-argue, that the infeCl, which has 
wings forming or formed, and all the apparatus pro¬ 

per for flight, is not deftined always to creep on the 

ground, or to continue in the torpid ftate of adhering 

to a wall, but is dtfigned in its feafon to take its flight 
in air. Without this farther deftination, the admi¬ 

rable mechanifm of wings and the other apparatus 
would be ufelefs and abfurd. The fame kind of rea- 

foning may be applied to man, while he lives only a 

fort of vegetative life in the womb. He is furnilhed 
even there with a beautiful apparatus of organs, eyes, 

ears, and-other delicate fenfes, which receive nouriih- 

ment indeed, but are in a manner folded up, and have 

no proper exercife or ufe in their prefent confine¬ 

ment *. Let us fuppofe fome intelligent fpe&ator, * Vide Lu- 
who never had any connexion with man, nor theleaftdov. Viv. 

acquaintance with human affairs, to fee this odd phe- 

nomenen, a creature formed after fuch a manner, and j; fa 

placed in a fituation apparently unfuitable to fuch va -VitaXJieii, 
rious machinery: muli he not be ftrangely puzzled ire. 

about the ufe of his complicated ftru&ure, and rec¬ 

kon fuch a profufion of art and admirable workman- 

Ihip loft on the fubjet ; or reafon by way of anticipa¬ 

tion, that a creature endued with fuch various yet un- 

exerted capacities, was deftined for a more enlarged 

fphere of a&ion, in which thofe latent capacities fhall 

have full play ? The vaft variety and yet beautiful fym- 
metry and proportions of the feveral parts and organs 

with which the creature is endued, and their apt cohe- 

fion with and dependence on the curious receptacle 

of their life and nouriftiment, would forbid his con¬ 

cluding the whole to be the birth of chance, or the 

bungling effort of an unfkilful artift; at lead would 

make him demur a while at fo harfti a fentence. But 

if, while he is in this ftate of uncertainty, we fuppofe 
him to fee the babe, after a few fuccefsful ftrnggles, 

throwing off his fetters, breaking loofe from his little 

dark prifon, and emerging into open day, then unfold¬ 

ing his reclufe and dormant powers, breathing in air, 

gazing at light, admitting colours, founds, and all the 

fair variety of nature ; immediately his doubts dear 
up, the propriety and excellency of the workmanftiip 

dawn upon him with full luftre, and the whole myftery 

of the firft period is unravelled by the opening of this 

new feene. Though in this fecond period the creature 

lives chiefly a kind of animal-life, i. e. of finfe and ap¬ 
petite, yet by various trials and obfervations he gains 

experience, and by the gradual evolution of the pow¬ 

ers of imagination he ripens apace for an higher life, 

for exercifing the arts of deftgn and imitation, and of 

thofe in which ftrength or dexterity are more requifite 

than acutenefs or reach of judgment. In the fucceed- 

ing rational or intellectual period, his underfianding, 
which formerly crept in a lower, mounts into an higher 

fphere, canvafies the natures, judges of the relations 

of things, forms fchemes, deduces confequences from 

what is paft, and from prefent as well as paft collets 

future events. By this fucceflion of ftates, and of 

eorrefpondent culture, he grows up at length into a 

moral, a focial, and a political creature. This is the 

laft period at which we perceive him to arrive in this 
his mortal career. Each period is introdutory to the 

next fucceediug one ; each life is a field of exercife and 

improvement for the next higher one; the life of the 

foetus for that of the infant, the life of the infant for 
that of the child, and all the lower for the higheft and 

belt *.—But is this the laft period of nature’s pro- * 

grelfion ? Is this the utmoft extent of her plot, where ^ y s 

fhe winds up the drama, and difmiffes the ator intop”rtYf’ 
eternal oblivionH3r does he appear to be inverted with 

fupernumerary powers, which have not full exercife 

and fcope even in the laft feene, and reach not that 

maturity or perfetion of which they are capable; and 

therefore point to fome higher feene where he is to 

fuftain another and more important charater than he 

has yet fuftained ? If any fuch there are, may we irdt 

conclude by analogy, or in the fame way of anticipa¬ 

tion 
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beating forperfeflion, joined to the improbability or the 

impoffibility of attaining it here; and then judge whe¬ 

ther this elaborate ftru&ure, this magnificent appara¬ 

tus of inward powers and organs, does not plainly 

tion as before, that he i6 deftined for that after-part, 

and is to be prodnced upon a more auguft and folemn 

ilage, where his fubliroer powers /hall have propor¬ 
tioned action, and its nature attain its completion ? 

If we attend to that curiofity, or prodigious tkirji of point out an hereafter, and intimate eternity to man P 

n which knowledge, which is natural to the mind in every pe- Does nature give the finiihing touches to the lefler and 

ignobler inftances of her /kill, and raife every other 
creature to the maturity and perfeftion of his being; 

and fhall /he leave her principal workmanftiip unfi- 

nidied ? Does file carry the vegetative and animal life in 

man to their full vigour and higheft deftination; and 

fhall file fuffer his intelleflual, his moral, his divine life 

to fade away, and be for ever extinguifiied ? Would 

^ fuch abortions in the moral world be congruous to that 
ing or corre&ing them are poffefled by few; the diffi- perfection of wifdom and goodnefs which upholds and 

culties of finding out truth amidft the various and con- adorns the natural? 

tradiftory opinions, interefls, and pailions of man- We muft therefore conclude from this detail, that Therefore 
kind, are many ; and the wants of the creature, and the prefent Jlate, even at its bell, is only the womb ofman im- 

wlfh whom be ia rnnnpAprl. mimprnns anH nr. man’s being, in which the nobleft principles of hismortal. 

nature are in a manner fettered, or fecluded from a 

Moral 
powers. 

\ riod of its progrefs, and confider withal the endlefs 

round of bufinefs and care, and the various liardfiiips to 

which the bulk of mankind are chained down; it is e- 

vident, that in this prefent flate it is impofiible to ex- 

peft the gratification of an appetite at once fo infa- 

tiable and fo noble. Our fenfes, the ordinary organs by 

which knowledge is let into the mind, are always im- 

perfeft, and often fallacious*; the advantages of affift- 

of thofe with whom he is connected, numerous and ur¬ 

gent : fo that it may befaid of moft men, that their 

intelleflual organs are as much /hut up and fecluded 

from proper nourifiiment and exercife in that little 

circle to which they are confined, as the bodily organs 
are in the womb. Nay, thofe who to an afpiring ge¬ 

nius have added all the afiifiance6 of art, leifure, and 
the moft liberal education, what narrow profpe&s can 

even they take of this unbounded feene of things from 

that little eminence on which they (land ? and how ea¬ 

gerly do they dill grafp at new difeoveries, without 

any iatisfa&ion or limit to their ambition ? 

But fhould it be faid, that man is made for aflion, 

and not for fpeculation, or fruitlefs fearches after 

knowledge, we afk, For what kind of action ? Is it 

only for bodily exercifes, or for moral, political, and 

religious ones ? Of all thefe he is capable ; yet, by the 

unavoidable circumftances of his lot, he is tied down 

correfpondent fphere of action ; and therefore deftined 

for a future and unbounded (late, where they /hall 
emancipate themfelves, and exert the fulnefs of their 

flrength. The moft accompli/hed mortal, in this low 

and dark apartment of nature, is only the rudii?ients 
of what he /hall be when he takes his ethereal flight, 

and puts on immortality. Without a reference ta 

that (late, man were a mere abortion, a rude unfini/h- 

ed embryo, a monfter in nature. But this being once 

fuppofed, he ftill maintains his rank of the malter- 

piece of the creation; his latent powers are all fuitable 

to the harmony and progrejfion of nature ; his noble a- 
fpirations, and the pains of his difiolution, are his ef¬ 

forts towards a fecond birth, the pang6 of his delivery 

into light, liberty, and perfe&ion ; and death, his dif- 

charge from goal, his leparation from his fellovv-pri- 

to tht former, and has hardly any leifure to think of loners, and introdu&ion into the affemblyof thofe he- 

ihc latter, or, if he has, wants the proper inftrument6 roic fpirits who are gone before him, and of their 

of exerting them. The love of virtue, of one's friends great eternal Parent. The fetters of his mortal coil 
and country, the generous fympathy with mankind, and being loofened, and his prifon-walls broke down, he 

heroic zeal of doing good, which are all fo natural to will be bare and open on every fide to the admifiion of 

great and good minds, and fome traces of which are truth and virtue, and their fair attendant happinefs; 

found in the lowed, are feldom united with propor- every vital and intelleflual iprmg will evolve itfelf with 

tioned means or opportunities of exercifing them : fo a divine elafticity in the free air of heaven. He. will 

that the moral fpring, the noble energies and impnlfes not then peep at the univerfe and its glorious Author 

of the mind, can hardly find proper fcope even in the through a dark grate or a grofs medium, nor receive 

moft fortunate condition ; but are much deprefled in the refie&ions of his glory through the flrait openings 
of fenfible organs; bnt will be all eye, all ear, all ethe¬ 

real and divine feeling*. Let one part,, however, of * Tide R> I? 
the analogy be attended to : That as in the womb weg'or> of N • 

receive our original conftitution, form, and the efien-ture’ § 

tial famhia of our being, which we carry along with 

us into the light, and which greatly affeft the fuc- 

iple career of immorta- ceeding periods of our life ; fo our temper and condi¬ 

tion ih the future life will depend on the condudt we 

have obferved, and the charadler we have formed, in. 

the prefent life. We are here in miniature what we 
/hall be at full length hereafter. The fir ft rude /ketch or 

out-lines of reafon and virtue muft be drawn at prefent, 

tion has its abatements ; the happieft conjun&ure of to be afterwards enlarged to the fature. and beauty of 

fortune leaves many wLfhes behind ; and, after the angels. 

higheft gratifications, the mind is carried forward in This, if duly attended to, muft prove not only a Immorta- 
pnrfuit of new ones without end. Add to all, the guard, but an admirable incentive to virtue. For helity a guard- 

fond deftre of hmuortality, the fecret dread of non- who faithfully and ardently follows the lights of know- a.nd incen- 

exifcnce, and the high unremitting pidfe of the foul ledge, and pants after higher, improvements in virtue, t0 V1J> 
will 

fome, and almoft entirely reftrained in the generality, 

by the numerous clogs of an indigent, fickly, or em- 

barrafied life. Were fuch mighty powers, fuch god¬ 

like affections, planted in the human breaft to be 

folded up in the narrow womb of our prefent ex- 

iftence, never to be produced into a more perfefl 

life, nor to expatiate in the 

xn lily? 
TTnidtisfied Let it be confidered, at the fame time, that no pof- 
defires of feffion, no- enjoyment within the round of mortal 

antfh'a^i *kings, commenfurate to the defires, or adequate to 
Befs. 1,1,1 capacities, of the mind. The moft exalted condi- 
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will be wonderfully animated and inflamed in that pnr- 

•fuit by a full conviction that the fcene does not clofe 
with life—that his druggies, arifing from the weaknefs 

of nature and the ftrength of habit, will be turned into 
triumphs'—that his career in the traCt of wifdom and 

goodnefs will be both fwifter and fmoother—and thofe 

generous ardours with which he glows towards heaven, 
i. e. the perfection and inwiortality of virtue, will find 

their adequate object and exercife in a fphere propor- 
tionably enlarged, incorruptible, immortal. On the 

other hand, what an inexpreffible damp muft it be to 
the good man, to dread the total extinction of that 

light and virtue, without which life, nay, immortality 

itfelf, were not worth a fingle wifh ? 

JProof from Many writers draw their proofs of the immortality 
the iitcqua- 0f tbe foul, and 0f a future ftate of rewards and pu- 

-ffcnt diftrP" ni^ments> ^rom l^ie unequal diftribution of thefe 
butions. * here. It cannot be tiiffembled that wicked men often 

efcape the outward, punifhment due to their crimes, and 

ido not feel the inward in that meafure their demerit 
f feems to require, partly from the calloufnefs induced 

upon their nature by the habits of vice, and partly 
from the diflipation of their minds abroad by pleafure 

or bufinefs—and fometime3 good men do not reap all 

the natural and genuine fruits of their virtue, through 

the many unforefeen or unavoidable calamities in which 
they are involved. "This, no doubt, upon the fuppo- 

fition of an all-wife and good Providence, were an ar¬ 
gument, and a ftrong one too, for a future Hate, in 

which thofe inequalities fhall be corrected. But unlefs 

we fuppofe a prepollent good order in the prefent fcene 

of things, we weaken the proof of the divine admini- 

llration, and the preemption of any better order in 
any future period of it. 

Virtue has prefent rewards, and vice prefent punifli- 
ments, annexed to it} fuch rewardsand punifhments as 
make virtue, in mod cafes that happen, far more eli- 

great fup- gible than vice: but, in the infinite variety of human 

trialscontingencies, it may fometimes fall out, that the in¬ 
flexible practice of virtue fhall deprive a man of con¬ 

siderable advantages to himfelf, his family, or friends, 

which he might gain by a well-timed piece of roguery.; 

Juppofe by betraying his truft, voting againft his 

eonfeience, felling his country, or any other crime, 

where the fecurity againft difeovery fhall heighten the 

temptation. Or, it may happen, that a ftriCt adhe¬ 

rence to his honour, to his religion, to the caufe of li¬ 
berty and virtue, fhall expofe him, or his family, to 

the lofs of every thing, nay, to poverty, flavery, 

death itfelf, or to torments far more intolerable. Now 

what fhall fecure a man’s virtue in circumftances of 

fuch trial ? What fhall enforce the obligations of con¬ 
fidence againft the allurements of fo many interefts, 

the dread of fo many and fo terrible evils, and the 

almoft unfm-mountable averfion of human nature to ex- 

ceffive pain 1 The conflict is the greater, when'the cir¬ 
cumftances of the crime are fuch as eafily admit a va¬ 

riety of alleviations from neceffity, natural affeCtion, 

love to one's family or friends, perhaps in indigence : 
thefe will give it even the air of virtue. Add to all, 

that the crime may be thought to have few bad con- 

fequences,—may be eafily concealed,—or imagined 

pofiible to be retrieved in a good meafure by future 

good conduft. It is obvious to which fide raoft men 

will lean in fuch a cafe ; and how much need there is 

of a balance in the oppofite fcale, from the confidera- 

»3«s 
Belief of 
immorta¬ 
lity, &r. 
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tion of a God, of a Providence, and of an immor¬ 

tal Jlate of retribution, to keep the mind firm and 

uncorrupt in thofe or like inftances of Angular trial or 
diitrefs. 

But without fuppofing fuch peculiar inftances, a In the ge- 
fenfe of a governing Mind, and a perfuafion that virtue nefal courfe 

is not only befriended by him here, but will be crown-of iife* 
ed by him hereafter with rewards fuitable to its nature, 

vaft in themfelves, and immortal in their duration, muft 

be not only a mighty fupport and incentive to the prac¬ 
tice of virtue, but a ftrong barrier againft vice. The 

thoughts of an Almighty Judge, and of an impartial 
future reckoning, are often alarming, inexpreffibly fo, 

even to the ftouteft offenders. On the other hand, 
how fupporting muft it be to the good man, to think 

that he a&s under the eye of his friend, as well as 

judge! How improving, to confider the prefent fate 

as connected with a future one, and every relation in 

which he (lands as a fchool of difeipline for his affec¬ 

tions ; every trial as the exercife of fome virtue ; and 
the virtuous deeds which refult from both, as intro¬ 

ductory to higher feenes of aCtion and enjoyment! Final¬ 

ly, how tranfporting is it to view death as his difeharge 

from the warfare of mortality, and a triumphant est- 
try into a ftate of freedom, fecurity, and perfection, 

in which knowledge and wifdom fhall break upon him 

from every quarter; where each faculty fhall have its 

proper objeCt; and his virtue, which was often damp¬ 

ed or defeated here, fhall be enthroned in undifturbed 
and eternal empire! „ 

On reviewing this fhort fyfem of morals, and the Advantages 
motives which fupport and enforce it, and comparing of the 

both with the Christian fcheme, what light and vi- ^llr:fc'an 

four do they borrow from thence ! How clearly andhscon- 

ully doe3 Christianity lay open the connections ofkcftion 
our nature, both material and immaterial, and future as with natu- 

wellas prefent! What an^ample and beautiful detail doesral rel!Sion 

it prefent of the duties we owe to God, to fociety, and or moralitlr* 
ourfelves, promulgated in the molt fimple, intelligible, 

and popular manner ; diverted of every partiality of 

fed or nation; and adapted to the general ftate of 

mankind! With what bright and alluring examples does 

it illuftrate and recommend the practice of thofe du¬ 

ties; and with what mighty fanCtions does it enforce 

that pradice! How ftrongly does it deferibe the cor¬ 

ruptions of dur nature; the deviations of our life from 
the rule of duty, and the caufes of both! How marvel¬ 

lous and benevolent a plan of redemption does it un¬ 

fold, by which thofe corruptions may be remedied, 

and our nature reftored from its deviations to tranfeen- 
dent heights of virtue and piety l Finally, what a fair 

and comprehenftve profped does it give us of the ad- 

jniniflration of God, of which it reprefents the prefent 

fate only as a fmall period, and a period of warfare 

and trial! How folemn and unbounded are the feenes 

which it opens beyond it! the refurredion of the dead, 
the general judgment, the equal difribution of rewards 

and punifhments to the good and the bad; and the full 

completion of divine wifdom and goodnefs in the final 

eflablijhment of order, perfection, and happinefs! How 
glorious then is that Scheme of Religion, and how 

worthy of affeCtion as well as of adtn’tration, which, 

by making fuch difeoveries, and affording fuch affi¬ 

ances, has difclofed the unfading fruics and triumphs 

of virtue, and fecured itsinterefts beyond the power 
of time and chance! 

Moral 
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Moral Moral Senfe, that whereby we perceive what is 

ii . good, virtuous, and beautiful, in actions, manners, 
Moravia. anj chara(qers< See Moral Pbilofophy. 

MORALITY. See Moral Pbilofophy. 
MORASS, a low and moifl land, which receives 

the waters from the higher grounds without having any 
defcent to carry them off. 

MO RATA (Olympia Fulvia),an Italian lady, di- 

ftinguifhed for her learning, was born at Ferrara, in 

1526. Her father, after teaching the belles lettres in 
feveral cities of Italy, was made preceptor to the two 

young princes of Ferrara, the fons of Alphonfus I. 

The uncommon abilities he difcovered in his daughter 

determined him to give her a very extraordinary edu¬ 

cation. Meanwhile the princefs of Ferrara ftudying 

polite literature, it was judged expedient that fhe 
fhould have a companion in the fame purfuit; and Mo- 

rata being called, fhe was heard by the aftonifhed 

courtiers to declaim in Latin, to fpeak Greek, and 

to explain the paradoxes of Cicero. Her father dying, 

fhe was obliged to return home, to take upon her the 

management of family-affairs, and the education of her 

brother and three filters; both which (he executed 

with the greateft diligence and fuccefs. In the mean 

time Andrew Grunthler, a young German, who had 

ftudied phyfic, and taken his dolor’s degree at Fcr- 

rara, fell in love with her, and married her. She now 
went with her hufband to Germany, taking her little 

brother with her, .whom fhe inflru&ed in the Latin 

and Greek tongues; and after flaying a (hort time at 

Augfburg, went to Schweinfort in Franconia, where 

her hufband was born: but they had not been there 

long before that town was unhappily befieged and 
burnt; however, efcaping the flames, they fled in the 

utmoft diltrefs to Hammelburg. This place they were 

alfo obliged to quit, and were reduced to the lad ex¬ 

tremities, when the elector palatine invited Grunthler 

to be profeffor of phyfic at Heidelberg, and he en¬ 

tered on his new office in 155*4; but they no fooner 

began to tafte the fweets of repofe, than a difeafe, oc¬ 

casioned by the diflreffes and hardfhips they had dif¬ 

fered, feized upon Morata, who died in 1555, in the 
29th year of her age ; and her hufband and brother 

did not long furvive.her. She compofed feveral works, 

great part of which were burnt with the town of 
Schweinfort; the remainder, which confifl of orations* 

dialogues, letters, and tranflations, were colle&ed and 

publifhed under the title of Olympia Fulvia Morata, 

fam'tna doftifbna, et plane divina, opera omnia qua 

hattenus invenirepotuerint; quibus Ccelii fecundi curionis 

epijlola ac orationes accejferunt; which, has had feveral 

editions in oftavo. 
MORAVIA, a mirquifate of Germany, derives 

the name of Mahern, as it is called by the Germans, 

and of Moraiva, as it is called by the natives, from 

the river of that name which rifes in the mountains of 
the county of Glatz, and paffes through the middle 

of it. It is bounded to the fouth by Auftria, to the 

north by Glatz and Silefla, to the weft by Bohemia, 

and to the eaft by Silefla and Hungary; being about 

120 miles in length,, and 100 in breadth* 

A great part of this country is over-run with woods 
and mountains, where the air is very cold, but much 

wholefomer than in the low grounds, which are full 

©£ bogs and lakes. The mountains, in general, are 

barren ; but the more champaign parts tolerably fer- Moravia, 

tile, yielding corn, with plenty of hemp and flax, good 

faffron, and pafture. Nor is it altogether deftitute of 

wine, red and white, fruits, and garden-fluff. Moravia 
alfo abounds in horfe3, black cattle, fheep, and goats. 

In the woods and about the lakes there is plenty of 
wild fowl, game, venifon, bees, honey, hares, foxes, 

wolves, beavers, &e. In this country are likewife 
quarries of marble, baltard diamonds, amethyfts, alum, 

iron, fulphur, falt-petre, and vitriol, with wholefome 

mineral-waters, and warm fprings; but fait is import¬ 

ed. Its rivers, of which the March, Morawa, or Mo- 
rau, are the chief, abound with trout, crayfifh, bar¬ 

bels, eels, perch, and many other forts of fifh. 

The language of the inhabitants is a dialedl of the 
Sclavonic, differing little from the Bohemian; but the 

nobility and citizens fpeak German and French. 
Moravia was anciently inhabited bytheQ^adi, who 

were driven out by the Sclavi. Its kings, who were 
once powerful and independent, afterwards became de¬ 

pendent on, and tributary to, the German emperors 

and kings. At lad, in the year 908, the Moravian 
kingdom was parcelled out among the Germans, Poles, 

and Hungarians. In 1086, that part of it properly 
called Moravia was declared a marquifate by the Ger¬ 

man king Henry IV. and united with Bohemia, to 

whofe dukes and kings it hath ever fince been fubjeft. 

Though it is not very populous, it contains about 42 
greater or walled towns, 17 fmaller or open towns, 

and 198 market-towns, befides villages, &c. The 
ftates of the country confifl of the clergy, lords, 

knights, and burgeffes; and the diets, when fummon- 

ed by the regency, are held at Brunn. The marqui¬ 

fate is Hill governed by fts own peculiar conflitutions, 

under the direflorium in publicit & cameralibus, and 
the fupreme judicatory at Vienna. It is divided into 

fix circles, each of which has its captain, and contri¬ 

butes to its fovereign about one-third of what is ex¬ 
acted of Bohemia. Towards the expences of the mi¬ 

litary eftablifhment of the whole Aullrian hereditary 

countries, its yearly quota is 1,856,490 florins. Seven 
regiments of foot, one of cuiraffiers, and one of dra¬ 

goons, are ufually quartered in it. 

Chriftianity was planted in tin’s country in the 9th 
centuryand the inhabitant? continued attached to 

the church of Rome till the 15th, when they efpoufed 

the doflrine of John Hufs, and threw off popery : but 
after the defeat of the eledor Palatine, whom they had 

chofen king, as well as the Bohemians, the emperor 

Ferdinand II. re-eftablifhed popery. However, there 

are ftill fome Proteftants in Moravia ; and here it was 

that the Hernhutters, or Moravian Brethren, firfl made 

their appearance. See Moravians. The bifhop of 
Olmutz, who Hands immediately under the pope, is at 

the head of the ecclefiaflics in this country. The fu¬ 

preme ecclefiaflical jurifdi&ion, under the bifhop, is 

veiled in a confiftory. 
The commerce of this country is inconfiderable. Of 

what they have, Brunn enjoys the principal part. At 

Iglau and Trebitx are manufa&ures of cloth, paper, 
gun-powder, &c. There are alfo fome iron-works 

and glafs-houfe3 in the country- 
The inhabitants of Moravia in general are open- 

hearted, not eafy to be provoked or pacified, obedient: 
to their mailers, and true to.their promifes; but credu¬ 

lous. 
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Moravians lous of old prophecies, and much addi&ed to drinking, 

j! though neither fuch fots or bigots as they are repre- 
or aunt. fente(j by fome geographers. The boors, indeed, upon 

the river Hanak, are faid to be a thievirti, unpolilhed, 

brutal race. The fciences now begin to lift up their 

heads a little among the Moravians, the univerfity of 
Olmutz having been put on a better footing; and a 

riding academy, with a learned fociety, have been lately 

eftablifhed there. 
MORAVIANS, a feft of Proteftants, who have 

been fettled for a confiderable time paft at Hernhnth 
in Moravia, and have of late years fpread themfelves 

over mod of our American colonies, as well as in fe. 

veral parts of England, where they are permitted to 

fettle, by a late a& of parliament. They have a kind 

of church-government peculiar to themfelves; and are 
commonly known by the name of Unitas Fratrmn, or 

7‘be Brethren. They profefs the utmoft veneration 
for our bleffed Saviour, whom they cohfider as their 

immediate head and diredlor; enjoin the moft implicit 
obedience to the rulers of their church ; and are faid 

to pradtife much brotherly love amongft one another; 

but from many of their tenets, it would appear, that 

obfcenity makes no fmall part of their devotion. See 
ZlNZENDORFF. 

MORBID, among phyficiaos, fignifies “ difeafed 

or corrupt;” a term applied either to an unfound con- 

ftitution, or to thofe parts or humours that are affedted 
by a difeafe. 

MORBUS sacer, in medicine, the fame with Hie- 
ranosos. See Medicine, p.,4787. col. 2. 

Morbus Regius, the fame with the Jaundice. See 
Medicine, n° 453. 

Morbus, or Difeafe, in botany. See Varietas. 

MORDAUNT (Charles), earl of Peterborough, a 
celebrated commander both by fea and land, was the 

fon of John Lord Mordaunt, vifcoutit Avalon, and was 

born about the year 1658. In 1675 fucceeded his 
father in his honours and eftate. While young he fer- 

ved under the admirals Torrington and Narborough in 
the Mediterranean, againft the Algerines; and in 1680 

embarked for Africa with the earl of Plymonth, and 

diftinguifhed himfelf at Tangier when it was befieged 
by the Moors. 

In the reign of JameS II. he voted againft the re¬ 
peal of the telt-adl; and difliking the meafures of the 

court, obtained leave to go to Holland to accept the 

command of a Dutch fquadron in the Weft Indies. 
He afterwards accompanied the prince of Orange into 

this kingdom; and upon his advancement to the throne, 
was fworn of the privy-council, made one of the lords 

of the bedchamber to hismajefty, alfo firft commifiion- 

er of the treafurv, and advanced to the dignity of earl 

of Monmouth. But, in November 1690, he was dif- 
miffed from his poll in the treafury. On the death of 

his uncle Henry earl of Peterborough in 1697, he fuc¬ 
ceeded to that title ; and, upon the acceffion of queen 

Anne, was inverted with the commiffion of captain- 
general and governor of Jamaica. In 1705 he was 

fworn of the privy-council; and the fame year decla¬ 

red general and commander in chief of the forces fent 

to Spain, and joint admiral of the fleet with Sir Cloud- 
fley Shovel, of which the year following he had the 

foie command. Ill's taking Barcelona with a handful 

of men, and afterwards relieving it when greatly di- 

ftrefled by the enemy ; his driving out of Spain the Mordau 

duke of Anjou, and the French army, which confifted II 
of 25,000 men, though his own troops never amount- ore‘ 

ed to 10,000; his gaining poffefiion of Catalonia, of 
the kingdoms of Valencia, Arragon, ftnd the ifle of 

Majorca, with part of Murcia and Caftile, and there¬ 

by giving the earl of Galway an opportunity of ad¬ 
vancing to Madrid without a blow; are aftoniihing in- 

ftances of his bravery and condndt. For thefe im¬ 

portant fervices his Lordlhip was declared general in 
Spain by Charles III. afterwards emperor of Germany; 

and on his return to England he received the thanks 
of the Houfe of Lords. His Lordlhip was afterwards 

employed in feveral einbaflies to foreign courts, inftal- 

led knight of the garter, and made governor of Mi¬ 

norca. In the reign of George I. he was gene¬ 

ral of all the marine forces in Great Britain, in which 
poll he was continued by king Gecrge II. He died 

in his paffage to Lilbon, where he was going for the 

recovery of his health, in 1735. 

His Lordlhip was diftinguifhed by his poffeffing va¬ 

rious Ihining qualities: for, to the greateft perfonal 

courage and refolution, he added all the arts and ad- 
drefs of a general; a lively and penetrating genius; 

and a great extent of knowledge upon alinoft every 

fubjedl of importance within the compafs of ancient 

and modern literature; hence his familiar letters, in- 

ferted among thofe of his friend Mr Pope, are an or¬ 
nament to that excellent colle&ion. 

MORDELLA, in zoology, a genus of the coleop- 
tera clafs of infedls. The antennas are thread-fhaped 

and ferrated ; the head is defle&ed under the neck ; 

the pappi are clavated, compreffed, and obliquely blunt¬ 

ed; and the elytra are bent backwards near the apex. 

There are fix fpecies, all natives of different parts of 
Europe. 

MORE (Sir Thomas), lord high chancellor of 

England, the fon of Sir John More, knight, one of the 
judges of the king’s-bench, was born in the year 1480, 

in Milk-ftreet, London. He was firft fent to a fchool 

at St Anthony’s in Threadneedle-rtreet; and after¬ 
wards introduced into the family of cardinal Moreton, 

who, in 1497, fent him to Canterbury college in Ox¬ 
ford. During his refidence at the univerfity he con- 

ftantly attended the leisures of Linacre and Grocinns, 
on the Greek and Latin languages. Having in the 

fpace of about two years made confiderable proficiency 
in academical learning, he came to New-inn in Lon¬ 

don, in order to ftudy the law ; whence, after fome 

time, he removed to Lincoln’s-inn, of which his father 
was a member. Not withftanding his application to 

the law, however, being now about 20 years old, he 

was fo bigotted to monkifli dilcipline, that he wore a 

hair-ihirt next.his ikin, frequently farted, and often 
flept on a bare plank. In the year 1503, being then 

a burgefs in parliament, he diftinguiflied himfelf in the 
houfe, in oppofition to the motion for granting a fub- 

fidy and three fifteenths for the marriage of Hen.VII.’s 
eldeft daughter, Margaret, to the king of Scotland. 

The motion was rejefted; and the king was fo highly 

offended at this oppofition from a beardlefs boy, that 
he revenged himfelf on Mr More’s father, by fending 

him on a frivolous pretence to the Tower, and obli¬ 

ging him to pay iool. for his liberty. Being now call¬ 

ed to the bar, he was appointed law-reader at Furni- 

val’s 
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More, val’s inn, which place he held about three years; but 

' about this time, he alfo read a public lefture in the 

church of St Lawrence, Old Jewry, upon St Auftin’s 

treatife De civitate Dei, with great applaufe. He had 

indeed formed adeiign of becoming a Francifcan friar, 

but was diffuaded from it; and, by the advice of Dr 

Colet, married Jane, the eldeft daughter of John Colt, 

Efq; of Newhall in Effex. In 1508 he was appoint¬ 

ed judge of the fheriff’s court in the city of London, 

was made a juftice of the peace, and became very emi¬ 

nent at the bar. In 1516 he went to Flanders in the 

retinue of bifhop Tonttal and Dr Knight, who were, 

fent hi king Henry VIII. to renew the alliance with 

the archduke of Auftria, afterwards Charles V. On 

his return, cardinal Wolfey would have engaged Mr 

More in the fervice of the crown, and offered him a 

penfion, which he refufed. Neverthelefs, it was not 

long before he accepted the place of matter of the re- 

quefts, was created a knight, admitted of the privy- 

council, and in 1520 made treafurer of the exchequer. 

About this time he built a houfe on the bank of the 

Thames, at Chelfea, and married a fecond wife. This 

wife, whofe name was Middleton, and a widow, was 

old, ill-tempered, and covetous; neverthelefs Erafmus 

fays he was as fond of her as if fhe were a young maid. 

In the 14th year of Henry VIII. Sir Thomas More 

was made fpeaker of the houfe of commons: in which 

capacity he had the refolution to oppofe the then 

powerful minifter, Wolfey, in his demand of an op- 

preffive fubfidy; notwithllanding which, it was not 

long before he was made chancellor of the duchy of 

Lancafter, and was treated by the king with Angular 

familiarity. The king having once dined with Sir 

Thomas at Chelfea, walked with him near an hour in 

the garden, with his arm round his neck. After he 

was gone, Mr Roper, Sir Thomas’s fon-in-law, ob- 

ferved how happy he was to be fo familiarly treated 

by the king: to which Sir Thomas replied, “ I thank 

our lord, foil Roper, I find his grace my very good 

lord indeed, and believe he doth as Angularly favour 

me as any fubjeft within this realm: howbeit, I mull 

tell thee, I have no caufe to be proud thereof; for, if 

my head would win him a caftle in France, it would 

not fail to go off.” From this anecdote it appears, 

that Sir Thomas knew his grace to be a villain. 
In 1526 he was fent, with cardinal Wolfey and 

others, on a joint embaffy to France, and in 1529 

with bifhop Tonftal to Cambray. The king, it feems, 

was fo well fatisfied with his fervices on thcfe occa- 

fions, that in the following year, Wolfey being dis¬ 

graced, he made him chancellor; which feems the 

more extraordinary, when we are told that Sir Tho¬ 

mas had repeatedly declared his disapprobation of the 

king’s divorce, on which the great defenfor fidei was fo 

politively bent. Having executed the office of chan¬ 

cellor about three years, with equal wifdom and inte¬ 

grity, he refigned the feals in 1533, probably to avoid 
the danger of his refuting to confirm the king’s di¬ 

vorce. He now retired to his houfe at Chelfea ; dif- 

Vol. VII. 2 

miffed many of his fervants; fent his children with Mote, 

their refpedtive fanijlies to their own houfes, (for hi¬ 

therto lie had, it feems, maintained all his children, 

with their families, in his own houfe, in the true ftyle 
of an ancient patriarch); and fpent his time in ftudy 

and devotion: but the capricious tyrant would not fuf- 

fer him to enjoy this tranquillity. Though now re¬ 

duced to a private llation, and even to indigence, his 

opinion of the legality of the king’s marriage with 

Anne Boleyn, was deemed of fo much importance, 

that various means were tried to procure his approba¬ 
tion; but all perfuafion proving ineffe&ual, he was, 

with fume others, attainted in the houfe of lords of 

mifprifion of treafoir, for encouraging Eliz. Barton, 

the nun of Kent, in her trcafonable pra&ices. His in¬ 

nocence in this affair appeared fo clearly, that they 

were obliged to ftrike his name out of the bill. He 

was then accufed of other crimes, but with t ;e fame 

effeft; till, refufing to take the oath enjoined by the 

a& of fupremacy, he was committed to the Tower, 

and, after 15 months impiifonment, was tried at the 

bar of the king’s-bench, for high treafon, in denying 

the king’s fupremacy. The proof refted on the foie 

evidence of Rich the folicitor-general, whom Sir Tho¬ 

mas, in his defence, fufficiently diferedited: neverthe¬ 
lefs the jury brought him in guilty, and he was con¬ 

demned to fuffer as a traitor. The merciful Harry 

however indulged him with fitnple decollation; and he 

was accordingly beheaded on Tower-hill, on the 5th 

of July 1535. His body, which was firll interred in 
the Tower, was begged by his daughter Margaret, 

and depofited in the chancel of the church at Chelfea, 

where a monument, with an infeription written by 

himfelf, had been fome time before ere&ed. This mo¬ 
nument with the infeription is ftill to be feen in that 

church. The fame daughter, Margaret, alfo procured 

his head after it had remained 14 days upon London- 

bridge, and placed it in a vault belonging to the Ro¬ 

per’s family, under a chapel adjoining to St Dunftan’s 

church in Canterbury. Sir Thomas More was a man 

of fome learning, and an upright judge 5 a very prieft 

in religion, yet cheerful, and even affeftedly witty (a). 

He wanted not fagacity, where religion was out of the 

quefiion 5 but in that his faculties were fo enveloped, 

as to render him a weak and credulous enthufiaft. He 

left one fon and three daughters; Margaret, the eldeft 

of which, was very remarkable for her knowledge of 

the Greek and Latin languages. She married a Mr 

Roper of Well-hall in Kent, whofe Life of Sir Tho¬ 

mas More was publilhed by Mr Hearne at Oxford, in 

1716. Mrs Roper died in 1544 5 and was buried in 

the vault of St Dunftan’s in Canterbury, with her fa¬ 

ther’s head in her arms. 
Sir Thomas was the author of various works, tho’ 

his Utopia is the only performance that has furvived in 

theefteem of the world; owing to the reft being chief¬ 

ly of a polemic nature: his anfwer to Luther has only 

gained him the credit of having the belt knack of any 

man in Europe, at calling bad names in good Latin. 
29 K His 

(a) This laft difpofition, we are told, he could not reftrain even at his execution. The day being come, he af- 
cended the fcaffold, which feemed fo weak, that it was ready to fall; whereupon, “ I pray (faid he) fee me fafe up, 
and for my coming down let me fliift for myfelf.” His prayers being ended, he turned to the executioner, and with 
a cheerful countenance faid, “ Pluck up thy fpirits, man, and be not afraid to do thy office; my neck is very fhort, 
take heed therefore thou ftrike not awry for faving thy honefty.” Then laying his head^upon the block, he bid him 
ftay until he had put afide his beard, faying, “ That had never committed any treafon.” 
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His Englifli works were collefled and publifhed by 

order of queen Mary, in 1557; bis Latin, at Baill in 

1563, and at Louvain in 1566. 
More (Henry), an eminent Englifli divine and plii- 

lofopher, in the 17th century, was educated at Eton 

fcltool, and in Chrift-college in Cambridge, of which 
he became a fellow, and fpent his life in a retired way, 

publifliing a great number of excellent works. He re- 

iufed bilhoprics both in Ireland and England. He 

was an open-hearted, fincere Chriftian philofopher, 

who ftudied to eftablifh men in the belief of provi¬ 

dence againft atheifm. Mr Hobbes was iifed to fay, 

that if his own philofophy was not true, there was 
none that he flrould fooner like than our philofopher’s* 

His writings have been publifhed together in Latin 

and Englifli, folio. 
MOREA, formerly called the Peloponnefus, is a pe- 

ninfula to the fouth of Greece, to which it is joined 

by the iflhmus of Corinth. Its form refembles a mul¬ 

berry-leaf, and its name is derived from the great num¬ 

ber of mulberry-trees which grow there. It is about 

180 miles in length, and 130 in breadth. The air is 

temperate, and the land fertile, except in the middle, 

where it is full of mountains, and is watered by a great 
number of rivers. It is divided into three provinces; 

Scania, Belvedera, and Brazzo-di-Maina. It was taken 

from the Turks by the Venetians in 1687 5 but they 

loft it again in 1715. The fangiac of the Morea re- 
fides at Modon. See Greece and Peloponnesus. 

MOREAU (James), an eminent French phyfician, 

born at Chalons-fur-Saone, was the difciple and friend 
of the famous Guy Patin. He drew upon himfelf the 

jealoufy and hatred of the old phyficians by the pub¬ 

lic thefes he maintained, and afterwards vindicated in 

his writings. He died in a very advanced age, in 1729. 

He wrote in French, 1. Confultations on the Rheu- 
matifm. 2. A chemical treatife on Fevers. 3. A 

phyfical diflertation on the Dropfy; and other works 
which are eftcemed. 

MOREL, the name of feveral celebrated printers to 

the kings of France, who, bike the Stephens’s, were 

alfo men of great learning. William Morel died at 

Paris in 1564. Frederic Morel, who was alfo inter¬ 

preter in the Greek and Latin tongues, as well as 
printer to the king, died in 1583. He left a fon of his 

own name, who became more famous than his father; 
and who had fo ftrong an attachment to ftudy, that 

when he was informed of his wife's being at the point 
of death he would not lay down his pen till he had 

fioiflied what he was upon; and when ftie was dead, 

as Ihe was before they could prevail upon him to Air, 

he was only heard to reply coldly; “ I am very forry; 

(he was a good woman.” This Frederic Morel died 

in June 1630, aged 38 years, after having printed a 

great number of authors in fiich a manner as (hew him 

to have been a very learned and ingenious man. His 

fonsand grandfons trode in his fteps; they diftinguifli- 

ed themfdves in literature, and maintained alfo the re¬ 
putation which he had acquired by printing. 

Morel (Andreas), a very eminent antiquary, born 

at Berne in Switzerland. Having a ftrong paflion for 
the ftudy of medals, he travejled through feveral coun¬ 

tries, and made large colle&ions: in 1683 he publifti- 

ed at Paris in Bvo, Specimen univerfa ret nummarite 

antique; and the great work of which this was the 

Vpecimen, was to be a complete colleftion of all ancient 

medals, of which he had at that time 20,000 exaftly 
deiigned. Soon after this eflay appeared, Lewis XIV. 

gave him a place in his cabinet of antiques, in which 

capacity he brought himfelf into great danger by 
fpeaking too freely of M. Louvois on account of the 

negleft in paying his falary, or on fome other private 

account ; as he was committed toMhe Baffile, where 
he lay for three years: nor was h^releafed until the 

death of Leuvois, nor till the canton of Berne had in¬ 

terceded in his favour. He afterward accepted an in¬ 

vitation from the count of Schwartzburg at Arnftadt 

in Germany, with whom he lived in the capacity of anti¬ 
quary, and wasfurnifhed with every thing neceflary for 

cai rying on his grand work. In 1703 he died ; and in 

1734 came out at Amfterdam part of this colle&ion, 

in 2 vols folio, under the title of Thefaurus Morelli- 

anus, five familiarum Romanorum numifmata omnia, 

diligentifjime utidique conquijita, 8cc. Nunc prinium edi- ■ 
dit commentario perpetuo illujlravit Sigibertus Ha~ 
vercampus. Thefe volumes contain an explication of 
3539 medals, engraved, with their reverfes. 

MORENA, (anc. geog.), a diftrift or divifion of 

Myfia, in the Hither Afia. A part of which was oc¬ 

cupied by Cleon, formerly at the head of a band of 

robbers; but afterwards prieft of Jupiter Abrettenus, 

and enriched with poffefEons, firft by Antony, and 
then by Ctefar. 

MORRERI (Lewis), author of the Hiftorical Dic¬ 

tionary, was born at Bargemont in Provence 1643. 

He learned rhetoric and philofophy at Aix, and di¬ 
vinity at Lyons. At 18 years of age he wrote a fmall 

piece, intitled Le Pays d'Amour ; and a colleftion of 

the fineft French poems, intitled Deux plaifirs de la 

Poefte. He learned Spanilh and Italian 5 and tranflated 

out of Spanifti into French, the book intitled LaPer- 

fettion Chretienne de Rodriguez. He then refined the 

Saints Lives to the purity of the French tongue. Be¬ 

ing ordained prieft, he preached at Lyons; and under¬ 

took, when he was but 30 years of age, a new Hifto¬ 

rical Di&ionary, printed at Lyons in one vol. folio, 
1673. But his continual labour impaired his health; 

fo that he died in 1680, aged 37. His fecond volume 

was publifhed after his death; and four more volumes 

have fince been added. He left fome other works be¬ 
hind him. 

MORESK, or Morisco, is a kind of painting, car¬ 
ving, See. done after the manner of the Moors; con¬ 

fiding of feveral grotefque pieces and compartments, 

promifeuoufly mingled, not containing any perfedl fi- 
urc of a man, or other animal; but a wild refem- 
lance of birds, beads, trees, &c. 

MORGAGNI (John Baptift), doftor of medicine, 

firft profeffor of anatomy in the univerfity of Padua, 

and member of feveral of the moft eminent focieties of 

learned men in Europe, was born in the year 1682, at 

Forli, a town in the diftrid of La Romagna in Italy. 

His parents, who were in eafy circumftances, allowed 

him to follow that courfe in life his genius dictated. 

He began his ftudies at the place of his nativity; but 

foon afterremovedtoBologna, where he obtained the de¬ 
gree ofDoftor of Medicine, when he had but juft reach¬ 

ed the 16th year of his age. Here his peculiar tafte 

for anatomy found an able preceptor in Valfalva, who 

bellowed on him the utmoit attention ; and, fuch was 

the 

Morena 

II ■ • 
Morgagni. 
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Morgagni, the progrefs he made under this excellent mafter, that 

■-- at the age of 20 he himfelf taught anatomy with high 

reputation. Soon, however, the fame of his prelec¬ 

tions, and the number of hisc pupils, excited the jea- 

loufy of the public profeffors, and gave rife to invidi¬ 

ous perfecutions. But his abilities and prudence gain¬ 
ed him a complete triumph over his enemies ; and all 

oppofition to him was finally terminated from his be¬ 

ing appointed by the fenate of Bologna to fill a me¬ 

dical chair, which foon became vacant. But the du¬ 

ties of this office, although important, neither occu¬ 

pied the whole of his time, nor fatisfied his anxious 

defire to afford inftruftion. He ftill continued to la¬ 

bour in fecret on his favourite fubjeft, and foon after 
communicated the fruits of thefe labours to'the public in 

his Adverfaria Anatomica, the firft of which was pub- 

lifhed in the year 1706, the fecond and third in 1717, 

and the three others in 1719. The publication of this 

excellent work fpread the fame of Morgagni far be¬ 

yond the limits of the ftate of Bologna. Such was his 

reputation, that the wife republic of Venice had no 
hefitation in making him au offer of the fecond chair 

of the theory of medicine in the univerfity of Padua, 

then vacant by the death of Mr Molinetti; and, to en- 

fure his acceptance, they doubled the emoluments of 

that appointment. While he was in this department, 

he publifhed his treatife, entitled Nova injiitutionum 

medicarum idea, which firft appeared at Padua in the 

year 1712. From this work his former reputation fuf- 

fered no diminution. And foon after he rofe, by dif¬ 

ferent lteps, to be firft profeffor of anatomy in that 

celebrated univerfity. Although Morgagni was thus 

finally fettled at Padua, yet he gave evident proofs of 

his gratitude and attachment to Bologna, which he 
confidered as his native country with refpedi to the 

fciences. He exerted his utmoft efforts in eftablifhing 

the academy of Bologna, of which he was one of the 

firft affociates; and he enriched their publications with 

feveral valuable and curious papers. Soon after this, 

the royal focieties of London and Paris received him 

among their number. Not long after the publication 

of his Adverfaria Anatomica, he began, much upon 

the fame plan, his Epiftola Anatomic#, the firft of 

which is dated at Padua in the beginning of April 

1726. The works of Morgagni which have already 

been mentioned,, are to be confidered, in a great mea- 

fure, as ftri&ly anatomical; but he was not more emi¬ 

nent as an anatomift, than as a learned and fuccefsful 

phyfician. In the year 1760, when he was not far di- 

jftant from the 80th year of 'his age, he publifhed his 

large and valuable work De caufis et fedibur morborum 

per anatomen indagatis. This laft and moll important 

of all his produ&ions will afford convincing evidence 

of his induftry and abilities to lateft pofterity. Befides 

thefe -works, he publifhed, at different periods of his 

life, feveral mifcellaneous pieces, which were after¬ 

wards colle&ed into one volume, and printed under his 

own eye at Padua, in the year 1765. It does not ap- 

ear that he had in view any future publications; but 

e intended to have favoured the world with a com¬ 

plete edition of all his works, which would probably 

have been augmented with many new obfervations. In 

this he was engaged, when, on the 5th of December 

1771, after he had nearly arrived at the 90th year 

of his age, death put a period to his long and glori¬ 

ous career in the learned world. Morhoff' 

MORHOFF (Daniel George), a very learned Ger- H. 
man, born at Wifmar in the duchy of Mecklenburgh, Mof*n* 

in 1639. The dpke of Holftein, when he founded an ~ 

univerfity at Kiel, made him profeffor of eloquence 

and poetry there in 1665; to which was afterwards 
added the profefforfhip of hiftory, and in 1680 the 

office of librarian to the univerfity. He was the author 

of many works of a fmall kind; as orations, differta- 

tions, thefes, and poems: but his chief work was his 

Polykiflor, five de notitia audiorum & rerum common - 

tarii; firft publifhed at Lubec in 1688; which has 

been greatly enlarged fince his death in 1,691, and 
gone through feveral fucceffive editions. 

MORIAH, one of the eminences of Jerufalem; on 

which Abraham went to offer his fon, and David 

wanted to build the temple, which was afterwards ex¬ 

ecuted by Solomon: The threfhing-floor of Araunah; 

originally narrow, fo as fcarce to contain the temple, 

but enlarged by means of ramparts; and furrounded 

with a triple wall, fo as to add great ftrength to the 

temple, (Jofephus). It may be confidered as a part 

of Mount Sion, to which it was joined by a bridge and 
gallery, (/</.), 

MORIN (John Baptift), phyfician and regius pro¬ 
feffor of mathematics at Paris, was born at Villefranche 

in Beaufolois, in 1583. After commencing doflor at 
Avignon, he went to Paris, and lived with Claude Dor- 

mi biftiop of Boulogne, who fent him to examine the 

mines of Hungary; and thereby gave occafion to his 

Mundus fublunaris anatomia, which was his firft pro- 
duftion, and publifhed in 1619. Upon his return to 

his patron the biftiop, he contra&ed an attachment to 

judicial aftrology, concerning which he furnifhed the 

world with many ridiculous flories, and wrote a great 
number of books not worth enumerating. He died in 

1656, before he had finifhed the favourite labour of 

life, which was his AJlroIogia Gallica. Louifa Maria 

de Gonzaga queen of Poland gave 2000 crowns to 

carry on the edition, at the recommendation of one of 

her fecretaries, who-was a lover of aftrology; and it 

appeared at the Hague in 1661, in one vol. folio, with 

two dedications, one to Jefus Chrift, and another to 

the queen of Poland. 

Morin (John), a very learned Frenchman, born at 

Blois, of Proteftant parents, in 1591 5 but converted 

by cardinal du Perron to the catholic religion. He 

publifhed, in 1626, fome Exercitations upon the ori¬ 

ginal of patriarchs and primates, and the ancient ufage 

of eccleliaftical cenfures ; dedicated to pope Ur¬ 
ban VIII. In 1628 he undertook the edition of the 

Septuagint Bible, with Nobilins’s verfion; and placed 

a preface before it, in which he treats of the authority 

of the Septuagint, and prefers the verfion in the edi¬ 

tion made at Rome by order of Sixtus V. to the pre- 

fent Hebrew text, which he affirms has been corrupt¬ 

ed by the Jews. About the fame time he gave a 

French hiftory of the deliverance of the church by the 

emperor Conftantine; and of the temporal greatnefs 
conferred on the Roman church by the kings of France. 

He afterwards publifhed Exercitations upon the Sa¬ 

maritan Pentateuch; and took the care of the Sama¬ 

ritan Pentateuch, for the Polyglot then preparing at 

Paris. He was greatly careffed at Rome; where, af¬ 

ter living nine years, at the invitation of cardinal Bar- 
2 29 K 2 barini,. 
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Morinus barini, he was recalled by cardinal Richlieu, and died 

I! _ at Paris in 1659. His works are very numerous; and 
Morlachia. fome Qf them as mllch va]ued by Proteftants as Papifts 

for the oriental learning they contain. 
MORINUS (Stephen), a learned French Protcftant, 

born at Caen in 1625. He became minifter of two 

churches near Caen, and in 1664 was chofen minifter 

of Caen ; but on the revocation of the edift of Nantz, 

was obliged to take refuge in Holland. He was foon 

called to be profeffor of the oriental tongues at Am- 

fterdam, to which employment was afterwards, joined 

that of minifter in ordinary: he died in 1700. He was 

the author of feveral works: and his fondnefs for the 

Hebrew language made him run into fome extravagan¬ 

cies concerning it; for in his Lettre fur Vorigine de la 

langue Hebra'ique, he endeavours to prove that lan¬ 

guage as old as the creation, and that God himfelf in- 

fpired it into Adam. This was anfwered by Huet. 

MORISON (Robert), phyfician and profeffor of 

botany at Oxford, was born at Aberdeen in 1620, 

bred at the univerfity there, and taught philofophy for 

fome time in it; but having a ftrong inclination to bo¬ 
tany, made great progrefs in it. The civil wars obliged 

him to leave his country; which, however, he did not 

do till he had firft fignalized his zeal for the intereft of 

the king, and his courage, in a battle fought between 

the inhabitants of Aberdeen and the Prefbyterian 

troops on the bridge of Aberdeen, in which he recei¬ 
ved a dangerous wound on the head. As foon as he 

was cured of it, he went into France 5 and fixing at 
Paris, he applied affiduoufly to botany and anatomy. 

He was_Jntroduced to the duke of Orleans, who gave 
him the direction of the royal gardens at Blois. He 

exercifed the office till the death of that prince, and 

afterwards went over to England in 1660. Charles II. 

to whom the duke of Orleans had prefented him at 

Blois, fent for him to London, and gave him the title 

of his phyfician, and that of profeffor royal of botany, 

with a penfion of 200I. per annum. The Breeludium 

Botanicum, which he publifhed in 1669, procured him 
fo much reputation, that the univerfity of Oxford in¬ 

vited him to the profefforfliip of botany in 1669; 

which he accepted, and acquitted himfelf in it with 
great ability. He died at London in 1683, aged 63. 

He publilhed a fecond and third part of his Hiftory 

of Plants, in 2 vols, folio; with this title Plantarum 

Hiftoria Oxonienfts Univerfalis. The firft part of this 
excellent work has not been printed; and it is not 
known what has become of it. 

MORLACHIA, a mountainous country of Dal¬ 
matia. The inhabitants are called Morlacks or Mor¬ 

lacchi; and inhabit the pleafant valleys of Koter, along 
the rivers Kerha, Cettina, Narenta, and among the 

inland mountains of Dalmatia. The inhabitants are 

by fome faid to be of Walachian extraction, as (ac¬ 

cording to thefe authors), is indicated even by their 

name; Morlachia being a contra&ion of Mauro- 

IValachia, that is, black Walahica : and the Walachians 

are faid to be dependents of the ancient Roman co¬ 
lonies planted in thefe countries. This however is 

denied by the abbe Fortis, who hath publilhed a volume 

of travels into that country. He informs us, that 

the origin of the Morlacchi is involved in the darknefs 

of barbarous ages, together with that of many other 

nations, refembling them fo much in cuftoms and 

language, that they may be taken for one people, Morlachia.’ 

difperfed in the vaft tracks from the Adriatic fea to “ 

the frozen ocean. The emigrations of the various 

tribes of the Slavi, who, under the names of Scythians, 

Gsti, Goths, Hunns, Slavini, Croats, Avari, and Van¬ 

dals, invaded the Roman empire, and particularly the 

Illyrian provinces during the decline of the empire, 

mult have ftrangely perplexed the genealogies of the 

nations which inhabited it, and which perhaps removed 

thither in the fame manner as at more remote periods 

of time. The remainder of the Ardisei, Autariati, 

and other Illyrian people anciently fettled in Dalma¬ 

tia, who probably could not reconcile themfelves to a 
dependence on the Romans, might neverthelefs n^ 

turally enough form an union with foreign invaders 

not unlike themfelves in dialed and cuftoms ; and, 

according to our author, it feems no ill-founded con- 

jedure, that many families, driven outjof Hungary by 

the irruption of the Moguls under Jenghiz Khan and 

hisfucceffors, might people the deferted valleys between 

the mountains ofDalmatia. This conjedure isalfo fome- 

what confirmed by the traces of the Calmuck Tartars, 

which are ftill to be found in a part of that country 
called Zara. 

With regard to the etymology of the name, the 

abbe obferves, that the Morlacchi generally call them¬ 

felves, in their own language, VlaJfi; a national term, 

of which no veftige is found in the records of Dal¬ 

matia till the 13th century. It fignifiea powerful 

men, or men of authority , and the denomination of 

Moro-Vlafp, corruptly Morlacchi, as they are now 
called, may perhaps point out the original of the na¬ 

tion. This word may poffibly fignify the conquerors 

that came from the fea ; Moor, in all the dialeds of the 
Sclavonian language, fignifying thzfea. 

The Morlacchi are fo different from the inhabitants 

of the fea-coafts in dialed, drefs, difpofitions, and 

cuftoms, that they feem clearly to be of a different ori¬ 

ginal, or at leaft the colonies muft have fettled at fuch 

diftant periods from each other, that they have had 

time to alter in a great meafure their national cha- 

rader. There is alfo a remarkable diverfity among 

the Morlacchi themfelves in feveral diftrids, pro¬ 

bably on account of the different countries from whence 
they came. 

With regard to the chara&er of thefe people, we 

are informed that they are much injured by their ma¬ 

ritime neighbours. The inhabitants of the fea-coafl: 

of Dalmatia tell many frightful ftorie3 of their avarice 

and cruelty: but thefe, in our author’s opinion, are all 

either of an ancient date; or if any have happened in 

latter times, they ought rather to be aferibed to the 

corruption of a few individuals, than to the bad dif- 

pofition of the nation in general; and though thieviffi 

tricks are frequent among them, he informs us, that 

a ftranger may travel fecurely through their country, 

where he is faithfully efcorted, and hofpitably treated. 

The greateft danger is from the Haiduks or Banditti, 
of whom their are great numbers among the woods 

and cave3 of thefe dreadful mountains on the confines. 

There, fays our author, a man ought to get himfelf 

efcorted by a couple of thefe “ ho'neft fellows;” for 

they are not capable of betraying him, although a 

banditti; and their fituation is commonly more apt to 

raife compaffion than diffidence. They lead their life 

among 
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among the wolves, wandering from one precipice to 

another, expofed to the feverity of the feafons, and 

frequently languifli in want of the neceffaries of life, 

in the molt hideous and folitary caverns. Yet they 

very feldom difturb the tranquillity of others, and 

prove always faithful guides to travellers ; the chief 

obje&s of their rapine being fheep and oxen, to fup- 

pl.y themfelves with food and fhoes. Sometimes it 

happens, that, in their extreme necefiity, the Haiduks 

go in parties to the fhepherds cottages, and rudely 

demand fomething to eat; which they do not fail to 

take immediately by force if the leaft hefitation is 

made. It is feldom indeed that they meet with a re- 

fufal, or with refiftance, as their refolution and fury' 

are well known to be equal to the favage life they 

lead. Four Haiduks are not afraid to affualt a cara¬ 

van of 15 or 20 Turks, and generally plunder and 

put them to flight. The greateft part of the Haiduks 

took upon it as a meritorious a4fion to fhed the blood 

of the Turks; to which cruelty they are eafily 

led by their natural ferocity, inflamed by a miftaken 

zeal for religion, and the difcourfes of their fanatic 

priells. 

As to the Morlacchi themfelves, they are repre- 

fented as open and fincere to fuch a degree, that they 

would be taken for fimpletons in any other country } 

and by means of this quality they have been fo often 

duped by the Italians, that the faith of an Italian, and 

the faith ofa dog, are fynonimous among the Morlac¬ 

chi. They are very hofpitable to Grangers, and 

their hofpitality is equally confpicuous among the 

rich and poor. The rich prepares a roafted lamb or 

fheep, and the poor with equal cordiality offers what¬ 

ever he has; nor is this generality confined to ftrangers, 

but generally extends itfelf to all who are in want. 

When a Morlack is on a journey, and comes to lodge 

at a friend’s houfe, the eldeft daughter of the family, 

or the new-married bride if there happens to be one, 

receives and kiffes him when he alights from bis 

horfe or at the door of the houfe : but a foregner is 

rarely favoured with thefe female civilities ; on the 

contrary, the women, if they are young, hide them¬ 

felves, and keep out of his way. 

The Morlacchi in general have little notion of 

domeflic ceconomy, and readily confume in a week 

as much as would be fufficiept for feveral months, 

whenever any occafion of merriment prefents itfelf. 

A marriage, the holiday of the faint, protestor of the 

family, the arrival of relations or friends, or any Other 

joyful incident, confumes of courfe all that there is 

to eat and to drink in the houfe. Yet the Morlack is 

a great ceeonomift in the ufe of his wearing-apparel; 

for, rather than fpoil his new cap, he takes it off, let 

it rain fever fo hard, and goes bareheaded in the ftorm. 

In the fame manner he treats his fhoes, if the road is 

dirty and they are not very old. Nothing but an 

abfolute impoffibility hinders a Morlack from being 

pun&ual ; and if lie cannot repay the money he bor¬ 

rowed at the appointed time, lie carries a fmall pre- 

fent to his creditor, and requefts a longer term. Thus 

it happens fometimes, that, from term to term, and 

prefent to prefent, he pays double what he owed, 

without refk&ing on it. 

Friendfhip, that among us is fo fubje& to change 

on the flighteft motives, is lafting among the Mor¬ 

lacchi. They have even made it a kind of religiousMflrkema. 

point, and tie the facred bond at the foot of the altar. ~ “ 

The Sclavonian ritual contains a particular benedic¬ 

tion for the folemn union of two male or two female 

friends fn -the prefence of the congregation. The 
male friends thus united are called Pobratimi, and the 

female Pofeflretne, which mean half-brothers and half- 

fifters. Friendfhips between thofe of different fexes 

are not at this day bound with fo much folemnity, 

though perhaps in more ancient and innocent ages it 
was alfo the cuftom. 

From thefe confecrated friendfhips among the Mor¬ 

lacchi and other nations of the fame origin, it (hould 

feem that the fworn brothers arofe, a denomination 

frequent enough among the common people of Italy, 

and in many parts of Europe. The difference be¬ 

tween thefe and the Pobratimi of Morlacchia confifts 

not only in the want of the ritual ceremony, but in 

the defign of the union itfelf. For, among the Mor¬ 

lacchi, the foie view is reciprocal fervice and advan¬ 

tage ; but fuch a brotherhood among the Italians, is 

generally commenced by bad men, to enable them the 

more to hurt and difturb fociety. The duties of the 

Pobratimi are, to aflift each other in every cafe of 

need or danger, to revenge mutual wrongs, and fuch 

like. The enthufiafm is often carried fo far as to rifle 

and even to lofe their life for the Pobratimi, although 

thefe favage friends are not celebrated like a Pylades. 

If difedrd happens to arife between two friends, it is 

talked of over all the country as a fcandalous novelty; 

and there has been fome examples of it of late years, 

to the great affliction of the old Morlacchi, who at¬ 

tribute the depravation of their countrymen to their in- 

tercourfe with the Italians. Wine and ftrong liquors, 

of which the nation is beginning to make daily abufe, 

will of courfe produce the fame bad effects as among 

others. 

But as the friendfhips of the Morlacchi are ftrong 

and facred, fo their quarrels are commonly unextin- 

guifhablc. They pafs from father to fon; and the 

mothers fail not to put their children in mind of their 

duty to revenge their father if he has had the mif- 

fortune to be killed, and to fhew them often the bloody 

Ikirt and arms of the deed. And fo deeply is revenge 

rooted in the minds of this nation, that all the mif- 

fionaries in the world would not be able to eradicate 

it. A Morlack is naturally inclined to do good to 

his fellow-creatures, and is full of gratitude for the 

fmall eft benefit; but implacable if injured or infulted. 

A Morlack who has killed another of a powerful 

family, is commonly obliged to fave himfelf by flight, 

and to keep Out of the way for feveral years. If 

during that time he has been fortunate enough to 

efcape the fearch of his purfuers, and has got a fmall 

film of money, he endeavours to obtain pardon and 

peace 5 and, that he may treat about the conditions 
in perfon, he afks and obtains a fafe conduit, which 

is faithfully maintained, through only verbally granted. 

Then he finds mediators ; and, on an appointed day, 

the relations of the two hoftile families are affembled, 

and the eiimlnal is introduced, dragging himfelf along 

on his hands and feet, the mufket, piftol, or cutlafs, 

with which he committed the murder, hung about his 

neck } and while he continues in that humble pofture, 

one or more of the relations recites a panegyric on 
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Morlartra. the dead, which fometimes rekindles the flames of re¬ 

venge, and puts the poor proftrate in no fmall danger. 

It is the cuftom in fome places for the offended party 
to threaten the criminal, holding all kind of arms to 

his throat, and, after much intreaty, to confent at 

lead to accept of his ranfom. Thefe pacifications coft 

dear in Albania; but the Morlacchi make up matters 
fometimes at a fmall expence ; and every-where the 

bufinefs is concluded with a feaft at the offender’s 

charge. 
The Morlacks, whether they happen to be of the 

Roman or of the Greek church, have very lingular 

ideas about religion; and the ignorance of their teach¬ 

ers daily augments this monftrous evil. They are as 

firmly perfuaded of the reality of witches, fairies, en¬ 

chantments, no&urnal apparitions, and fortileges, as 

if they had feen a thoufand examples of them. Nor 

do they make the leaft doubt about the exiftence of 
vampires; and attribute to them, as in Tranfylvania, 

the fucking the blood of infants. Therefore, when 

a man dies fufpefted of becoming a vampire, or vu- 

kodlak, as they call it, they cut his hams, and prick 

his whole body with pins ; pretending, that after this 

operation he cannot walk about. There arc even in- 

ftances of Morlacchi, who, imagining that they may 

pofiibly thirft for childrens blood after death, intreat 

their heirs, and fometimes oblige them, to promifeto 

treat them as vampires when they die. 
The boldeft Haiduk would fly trembling from the 

apparition of a fpeflre, ghoft, phantom, or fuch like 

goblins as the heated imaginations of credulous and 

prepofTeffed people never fail to fee. Nor are they a- 

fhamed, when ridiculed for this terror ; but anfwer, 

much in the words of Pindar: “ Fear that proceeds 

from fpirits, caufes even the fons of the gods to fly.” 

The women, as may be naturally fuppofed, are a hun¬ 

dred times more timorous and vifionary than the men; 

and fome of them, by frequently hearing themfelves 

called witches, aftually believe they are fo. 

A moft perfect difcord reigns in Morlachia, as it 

generally does in other parts, between the Latin and 

Greek communion, which their refpe&ive priefts fail 

not to foment, and tell a thoufand little fcandalous fto- 

ries of each other. The churches of the Latins are 
-poor, but not very dirty: thofe of the Greeks are 

* equally poor, and (hamefully ill kept. Our author 

has feen the curafe of a Morlack village fitting on the 

ground in the church-yard, to hear the confeffion of 

women on their knees by his fide : a ftrange pofture 

indeed ! but a proof of the innocent manners of thofe 

good people, who have the moft profound veneration 
for their fpiritual pallors, and a total dependence upon 

them ; who, on their part, frequently make ufe of a 

difcipline rather military, and correil the bodies of 

their offending flock with the cudgel. Perhaps this 

particular is carried to an abufe as well as that of pub¬ 

lic penance, which they pretend to infli& after the 

manner of the ancient church. They moreover, thro’ 

the lilly credulity of thofe poor mountaineers, draw il¬ 
licit profits, by felling certain fuperftitious fcrolls and 

other fcandalous merchaudife of that kind. They 

write in a capricious manner,^on the fcrolls called za¬ 

piz, facred names which ought not to be trifled with, 

and fometimes adding others very improperly joined. 

The virtues attributed to thefe zapiz are much of the 

fame nature as thofe which the Bafilians attributed to Morlachtj. 

their monftruoufly cut Hones. The Morlacchi ufe to-~ 

carry them fewed to their caps, to cure or to prevent 

difeafes; and they alfo tie them for the fame purpofe 

to the horns of their oxen. The compofers of this 
trumpery take every method to maintain the credit of 

their profitable trade, in fpite of its abfurdity, and the 
frequent proofs of its inutility. And fo great has 

their fuccefs been, that not only the Morlacchi, but 

even the Turks near the borders, provide themfelves 

plentifully with zapiz from the Chriftian priefts, which 

not a little increafes their income, as well as the repu¬ 

tation of the commodity. The Morlacchi have alfo 

much devotion, and many of the ignorant people in 

Italy have little lefs, to certain copper and filver coins 

of the low empire ; or to Venetian cotemporary pieces, 

which pafs among them for medals of St Helen ; and 

they think they cure the epilepfy and fuch like. They 

are equally fond of an Hungarian coin called petizza, 
which has the virgin and child on the reverfe ; and 

one of thefe is a moft acceptable prefent to a Mor¬ 

lack. 

The bordering Turks not only keep with devotion 

the fuperftitious zapiz, but frequently bring prefents 

and caufe maffes to be celebrated to the images of the 

Virgin ; which is doubtlefs in contradiction to the 

alcoran ; yet when faluted, in the ufual manner in 

that country, by the name of Jefus, they do not an¬ 

fwer. Hence, when the Morlacchi, or other travellers, 

meet them on the confines, they do not fay, Huaglian 

Jffus, “ Jefus be praifed;” but, Huaglian Bog, “ God 

be praifed.” 

Innocence, and the natural liberty of paftoral ages, 

are ftill preferved among the Morlacchi, or at leaft 

many traces of them remairi in the places fartheft di- 

ftant from our fettlements. Pure cordiality of fenti 

ment is not there reftrained by other regards, and dis¬ 

plays itfelf without any diftin&ion of circumftances. A 

young liandfome Morlack girl, who meets a man of her 

diftriCt on the road, kifles him affe&ionately, without 

the leaft malice or immodeft thought; and our author 

has feen all the women and girls, all the young men 

and old, killing one another as they came, into the 

church-yard on a holiday ; fo that they looked as if 

they had been all belonging to one family. He hath 
often obferved the fame thing on the road, and at the 

fairs in the maritime towns, where the Morlacchi 

came to fell their commodities. In times of feafting 

and merriment, befides the kifles, fome other little li¬ 
berties are taken with the hands, which we would not 

reckon decent, but are not minded among them; and 
when they are told of it, they anfwer, it is only toy¬ 

ing, and means nothing. From this toying, however, 

their amours often take their beginning, and frequent¬ 

ly end ferioufly when the two lovers are once agreed. 

For it very rarely happens, in places far diftant from 

the coaft, that a Morlacco carries off a girl again ft her 

will, or dilhonours her: and were fuch attempts made, 

the young woman would, no doubt, be able to defend 
herfelf; the women in that country being generally 

very little lefs robuft than the men. But the cuftom is 

for the woman herfelf to appoint the time and place 

of being carried off; and fhe does fo in order to ex¬ 
tricate herfelf from other fuitors, from whom fhe may 

have received fome love-token, fuch as a brafs ring, a 
little 
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Morlachia. little knife, or fuch like trifles. The Morlack women after marriage they may, if they will, lay afide the o- Morhchia. 

--—’ keep themfelves fomewhat neat till they get a huf- panke, and ufe the Turkifh flippers. The girls keep 
band; but after marriage they abandon themfelves to-^ their hair treffed under their caps, but when married 

tally to a loathfome dirtinefs, as if they intended to they let it fall difhevelled on the breall ; fbmetimes 

jullify the contempt with which they are treated. In- they tie it under the chin ; and always have medals, 

deed it cannot be faid that even the young women beads, or bored coins, in the Tartar or American 

have a grateful odour, as they are ufed to anoint their mode, twifted among!! it. An unmarried woman, 

hair with butter, which foon becoming rancid ex- who falls under the imputation of want of cliaftity, 

hales no agreeable effluvia. runs the rilk of having her red cap torn off her head 

The drefs of the unmarried women is the moll com- publicly in church by the curate, and her hair cut by 

plex and whimfical, in refpeft to the ornaments of the fome relation, in token of infamy. Hence, if any 

head ; for when married they are not allowed to wear of them happen to have fallen into an illicit amour, 
any thing elfe but a handkerchief, either white or co- they commonly of their own accord lay afide the 

loured, tied about it. The girls ufe a fcarlet cap, to badge of virginity, and remove into another part of 

which they commonly hang a veil falling down on the the country. 

, flioulders, as a mark of their virginity* The better Nothing is more common among the Morlacchi than 

fort adorn their caps with firings of filver coins, a- marriages concluded between the old people of the re- 

mong which are frequently feen very ancient and va- fpe&ive families, efpecially when the parties live at a 

luable ones ; they have moreover ear-rings of very qu- great diftance, and neither fee nor know each other; 

rious work, and fmall filver chains with the figures of and the ordinary motive of thefe alliances is the am- 

half moons fattened to the ends of them. But the poor bition of being related to a numerous and powerful fa- 

are forced to content themfelves with plain caps; or if mily, famous for having produced valiant men. The 

they have any ornaments, they confift only of fmall father of the future bridegroom, or fomc other near re¬ 
exotic (hells, round glafs beads, or bits of tin. The lation of mature age, goes to alk the young woman, 

principal merit of thefe caps, which cohftitute the or rather a young woman of fuch a family, not ha- 

good tafte as well as vanity of the Morlack young ving commonly any determinate choice. Upon this, 

ladies, is to attrafl and fix the eyes of all who are all the girls of the houfe are {hewn to him, and he 

near them by the multitude of ornaments, and the choofes which pleafes him belt, though generally re- 

noife they make on the leall motion of their heads, fpe&ing the right of feniority. A denial in fuch cafes 

Hence half-moons of filver, or of tin, little chains and is very rare, nor does the father of the maid inquire 

hearts, falfe Hones and (hells, together with all kind much into the circumftances of the family that aflts her. 

of fplendid trumpery, are readily admitted into their Sometimes a daughter of the matter is given in mar- 

head-drefs. In fome diftri&s, they fix tufts of various riage to the fervant or tenant, as was ufual in pa- 

coloured feathers, refembling two horns on their caps; triarchal times; fo little are the women regarded in 

in others, tremulous plumes of glafs; and in others, this country. On thefe occafions, however, the Mor- 

artificial flowers, which they purchafe in the fea-port lacchi girls enjoy a privilege which ours would alfo 

towns ; and in the variety of thofe capricious and bar- wifti to have, as in juftice they certainly ought. For he 

barous ornaments, fometimes a fancy not inelegant is who afls by proxy, having obtained his fuit, is obliged 

difplayed. Their holiday-lhifts are embroidered with to go and bring the bridegroom ; and if, on feeing 

red filk, and fometimes with gold, which they work each other, the young people are reciprocally content, 

themfelves while they attend their flocks; and it is the marriage is concluded, but not otherwife. In 

furprifing to fee how nicely this work is executed, fome parts it is the cuftom for the bride to go to fee 

Both old and young women wear about their necks the houfe and family of the propofed hulband, before 

large firings of round glafs-beads of various fize and Ihe gives a definitive anfwer; and.if the place or per- 

colour; and many rings of brafs, tin, or filver, on fons are difagreeable to her, fhe is at liberty to annul 

their fingers. Their bracelets are of leather covered the contract. But if Ihe is contented, (he returns to 

with wrought tin or filver ; and they embroider their her father’s houfe, efcorted by the bridegroom and 

(tomachers, or adorn them with beads or (hells. But neared relations. There the marriage-day is appoint- 

the ufe of (lays is unknown, nor do they put whale- ed; on which the bridegroom comes to the bride’s^ 

bone or iron in the ftomacher. A broad woollen houfe, attended by all his friends of greatell note, 

girdle furrounds their petticoat, which is commonly who on this occafion are called fvati, and are all 

decked with (hells, and of blue colour, and therefore armed, and on horfeback, in their holiday-cloaths, 

called modrina. Their gown, as well as petticoat, is with a peacock’s feather in their cap, which is the di- 

of a kind of ferge ; and both reach near to the ankle: ftindtive ornament ufed by thofe who are invited to 

the gown is bordered with fcarlet, and called fadak. weddings. The company goes armed, to repulfe any 

They ufe no modrina in fummer, and only wear the attack or ambulh that might be intended to difturb 

fadak without fleeves over a linen petticoat or (hift. the feaft : for in old times thefe encounters were not 

The girls always wear red (lockings ; and their (hoes unfreqnent, according to the records of many national 

,i are like thofe of the men, called opanke. The foie is heroic fongs. 
of undreffed ox-hide, and the upper part of (heeps-(l<in The bride is condufted to a church, veiled, and fur- 

thongs knotted, which they call aputs; and thefe they rounded by the fvati on horfeback; and the facred 

fatten above the ankles, iomething like the ancient co- ceremony is performed amidft the noife of mufltets, pi- 
turnus. Hols, barbaric (houts and acclamations, which conti- 

The unmarried women, even of the richeft females, nue till (he returns to her father’s houfe, or to that of 

are not permitted to wear any other fort of (hoes; tlio’ her hulband if not fur off. Each of the fvati has his 
parti- 
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Moriachia. particular lnfpe£iion, as well during the cavalcade, as 

' at the marriage feaft, which begins immediately on 
their return from church. The parvinaz precedes all 

the red, finging fucli fongs as he thinks fuitable to 

the occafion. The bariadtarbrandifhes a lance with a 

filken banner fattened to it, and an apple ftuck on the 

point; there are two bariadlars, and fometimes four, 

at the more noble marriages. The ftari-fvat is the 

principal perfonage of the brigade, and the moll re- 

fpe&able relation is commonly inverted with this dig¬ 

nity. The ftacheo’s duty is to receive and obey the 

orders of the ftari-fvat. The two diveri, who ought 

to be the bridegroom’s brothers when he has any, 

are appointed to ferve the bride. The knum corre- 
fponds to our fponfors ; and the komorgia, or fekfa- 

na is deputed to receive and guard the dowery. A 

ciaous carries the mace, and attends to the order of the 

march, as matter of the ceremonies ; he goes finging 

aloud, Breberi, Davori, Dobrafrichia, jar a, Pico, 

names of ancient propitious deities. Buklia is the cup¬ 

bearer of the company, as well on the march as at 

table ; and all thefe offices are doubled, and fome¬ 

times tripled, in proportion to the number of the 

company. 
The firft day’s entertainment is fometimes made at 

the bride’s houfe, but generally at the bridegroom’s, 

whither the fvati haften immediately after the nuptial 

benediction ; and at the fame time, three or four men 

run on foot to tell the good news ; the firft who gets 

to the houfe has a kind of towel, embroidered at the 

ends, as a premium. The domachin, or head of the 
houfe, comes out to meet his daughter-in-law; and a 

child is handed to her, before (he alights, to carefs it; 

and if there happens to be none in the houfe, the child 

is borrowed from one of the neighbours. When (he 

alights, file kneels down, and kiffes the threfhold. 

Then the mother-in-law, or, in her place, fome other 

female relation, prefents a corn-fieve, full of different 

kinds of grain, nuts, almonds, and other fmall fruity 

which the bride fcatters upon the fvati, by handfuls 

behind her back. The bride does not fit at the great 

table the firft day, but has one apart for herfelf, the 

two diveri, and the ftacheo. The bridegroom fits at 

table with the fvati; but in all that day, confecrated to 
the matrimonial union, he muft neither unloofen or cut 

any thing whatever. The knum carves his meat, and 

cuts his bread. It is the domachiu’s bufinefs to give 

the toafts; and the ftari-fvat is the firft who pledges 

him. Generally the bukkara, a very large wooden 

cup, goes round, firft to the faint ptoteftor of the fa¬ 

mily ; next to the profperity of the holy faith ; and 

fometimes to a name the moft fublime and venerable. 

The moft extravagant abundance reigns at thefe feafts; 

and each of the fvati contributes, by fending a fhare 

of provifions. The dinner begins with fruit and 

cheefe; and the foup comes laft, juft contrary to our 

cuftom. All forts of domeftic fowls, kid, lamb, and 

fometimes venifon, are heaped in prodigal quantities 

upon their tables; but very rarely a Morlacco eats 

veal, and perhaps never, unlefs he has been perfuaded 

to do it out of his own country. This abhorrence to 

calves flefti is very ancient among the Morlacchi. St 

Jerom, againft Jovinian, takes notice of it ; and To- 

nieo Marnavich, a Bofnian writer, who lived in the 

beginning of the laft age, fays, that the Dalmatians, 

uncorrupted by the vices of ftrangers, abftained from Morkcl.is, 

eating calves-flefh, as an unclean food, even to his 

days. The vyomen-relations, if they are invited, ne¬ 

ver dine at table with the men, it being an eftablifhed 

cuftom for them to dine by themfelves. After dinner, 

they pafs the reft of the day in dancing, finging an¬ 

cient fongs, and in games of dexterity, or of wit and 

fancy ; and in the evening, at a convenient hour after 

fupper, the three ritual healths having firft gone round, 

the knum accompanies the bridegroom to the matri- - i 

monial apartment, which commonly is the cellar or 

the liable, whither the bride is alio conducted by the 

diveri and the ftacheo ; but the three laft are obliged 

to retire, and the knum remains alone with the new- 

married couple. If there happens to be any bed pre¬ 

pared better than ftraw, he leads them to it; and ha¬ 

ving untied the bride’s girdle, he caufes them both to 

undrefs each other reciprocally. It is not long fince the 

knum was obliged to undrefs the bride entirely; but 

that cuftom i3 now out of ufe ; and, inftead of it, he 

has the privilege of killing her as often as he pleafes, 

wherever he meets her; which privilege may poffibly 

be agreeable for the firft months, but muft foon be¬ 

come very difguftful. When they are both undrefied, 

the knum retires, and Hands liftening at the door, if 

there be a door. It is his bufinefs to announce the 

confummation of the marriage, which he does by dif- 

charging a piftol, and is anfwered by many of the 

company. The next day, the bride, without her veil 

and virginal cap, dines at table with the fvati, and is 

forced to hear the coarfe equivocal jells of her indeli¬ 

cate, and fometimes intoxicated, company. 

Thefe nuptial-feafts, called fdrave by the ancient 

Huns, are by our Morlacchi called fdravize, from 

whence our Italian word Jiravizzo is undoubtedly de¬ 

rived. They continue three, fix, eight, or more days, 

according to the ability or prodigal difpofition of the 

family where they are held. The new-married wife 

gets no inconfiderable profit in thefe days of joy. And 

it ufually amounts to much more than all the portion 

(he brings with her, which often confifts of nothing 

but her own cloaths, and perhaps a cow; nay, it hap¬ 

pens fometimes that the parents, inftead of giving 

money with their daughter, get fomething from the 

bridegroom by way of price. The bride carries wa¬ 

ter every morning, to walh the hands of her guefts, as 

long as the feafting lafts ; and each of them throws a 

fmall piece of money into the bafon, after performing 

that funftion, which is a very rare one among them 
excepting on fucli occafions. The brides are alfo per¬ 

mitted to raife other little contributions among the 

fvati, by hiding their Ihoes, caps, knives, or fome 

other neceffary part of their equipage, which they are 

obliged to ranfom by a piece of money, according as 

the company Tates it. And, befides all thefe volun¬ 
tary or extorted contributions already mentioned, 

each gueft muft give fome prefent to the new married 

wife at taking leave the laft day of the fdravize; and 

then fhe alfo diftribntes fome trifles in return, which 

commonly confift in Hurts, caps, handkerchiefs, aud 

fuch like. 
The nuptial-rites are almoft precifely the fame thro’ 

all the vaft country inhabited by the Morlacchi; and 

thofe in ufe among the peafants and common people 

of the fea-coaft of Dalmatia, Iftria, and the iflands, 
differ 
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Morlacchi. differ but little from them. Yet among thefe particu- 

" lar varieties, there is one of the ifland Zlarine, near 
Sebenico, remarkable enough ; for there the ttarif- 

vat (who may naturally be fuppofed drunk at that 

hour) mud, at one blow, with his naked broad fword, 

ftrikethe bride’s crown of flowers off her head, when 

(he is ready to go to bed. And in the ifland of Pago, 

in the village of Novoglia, (probably the Giffa of an¬ 

cient geographers), there is a cuftom more comical, 

and Ids dangerous, but equally favage and brutal. Af¬ 

ter the marriage-contradt is fettled, and the bride¬ 

groom comes to conduct his bride to church ; her fa¬ 
ther or mother, in delivering her over to him, makes 

an exaggerated enumeration of her ill qualities: 

“ Know, fince thou wilt have her, that (he is good 

for nothing, ill-natured, obftinate, &c.” On which 
the bridegroom, affedting an angry look, turns to the 

young woman, with an, “ Ah ! fince it is fo, I will 

teach you to behave better;” and at the fame time 

regales her with a blow or a kick, or fome piece of 

fimilar gallantry, which is by no means figurative. 
A d it feems in general, that the Morlack women, 

and perhaps the greateft part of the Dalmatians, the 

inhabitants of the cities excepted, do not diflike a 

beating, either from their hufbands or lovers. 
In the neighbourhood of Dernilh, the women are 

obliged, during the firft year after marriage, to kifs 
all their national acquaintances who come to the lioufe; 

but after the firft year they are difpenfed from that 
compliment; and indeed they become fo intolerably 

nafty, that they are no longer fit to pradtife it. Per¬ 

haps the mortifying manner in which they are treated 
by their hufbands and relations, is, at the fame time, 

both the caufe and effedt of this fhamefnl negledt 

of their perfons. When a Morlack hufband mentions 

his wife, he always premifes, by your leave, or beg¬ 

ging your pardon. And when the hufband has a 

bedftead, the wife muft fleep on the floor near it. 

Our author often lodged in Morlack houfes, and ob- 

ferved that the female fex is univerfally treated with 

contempt : it is true, that the women are by no means 

amiable in that country ; they even deform and fpoil 

the gifts of nature. 
The pregnancy and b(irths of thofe women would 

be thought very extraordinary among us, where the 

ladies fuffer fo much, notwithftanding all the care and 

circumfpedlion ufed before and after labour. On the 

contrary, a Morlack woman neither changes her food 

nor interrupts her daily fatigue, on account of her 

pregnancy ; and is frequently delivered in the fields, 

or on the road, by herfelf; and takes the infant, 

wafhes it in the firft water fhe finds, carries it home, 

and returns the day after to her ufual labour, or to 

feed her flock. 
The little creatures, thus carelefsly treated in their 

tendered moments, are afterwards wrapt in miferable 

rags, where they remain three or four months, under 

the fame ungentle management; and when that term 
iselapfed, they are fet at liberty, and left to crawl a- 

bout the cottage and before the door, till they learn 

to walk upright by themfelves; and at the fame time 
acquire that Angular degree of ftrength and health 

with which the Morlacchi are endowed, and are able, 

without the lead inconvenience, to expofe their naked 

breads to the fevered froft and fnow. The infants are 
Vol. VII. -I 
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allowed to fuck their mother’s milk while ihe has any, 

or till die is with child again ; and if that fliould not_ 
happen for three, four, or fix years, they continue ail 

that time to receive nourifliment from the bread. The 
prodigious length of the breads of the Morlacchian 

women is fomewhat extraordinary; for it is very cer¬ 

tain, that they can give the teat to their children over 

their {honlders,or under their arms. They letthebojs 

run about, without breeches, in a fliirt that reaches 
only to the knee, till the age of 13 or 14, following 

the cuftom of Bofiina, fubjeft to the Porte, where no 

haraz or capitation-tax is paid for the boys till they 

wear breeches, they being confidered before that time 
as children, not capable of labouring, or of earning 

their bread. On the occafion of births, and efpecial- 

ly of the firft, all the relations and friends fend prefents 

of eatables to the woman in childbed, or rather to the 

woman delivered; and the family makes a fupper of all 

thofe prefents together. The women do not tuter the 

church till 40 days after child-birth. 
The Morlacchi pafs their youth in the woods, at¬ 

tending their flocks and herds, and in that life of 

quiet and leifure they often become dexterous in car- 

viug with a fimple knife ; they make wooden cups, 

and whittles adorned with fanciful baffe-reliefs, which 

are not void of merit, and at lead Ihew the genius of 
the people. 

MORLEY (George), bifliop of Winchefter, was 

the fon of Francis Morley, Efq; and was born at 

London in 1597. He was educated at Clirift-church, 
Oxford, of which he had the canonry in 1641, and 

the next year was made doftor of divinity. He had 

alfo feveral church-preferments, of which he was de¬ 

prived by the parliament vifitors in the beginning of 

the year 1648. After this, king Charles I. fent for 

him to affift at the treaty of the Ifle of Wight. After 

the king’s death he attended the lord Capel at his 

execution, and then retired to Charles II. at the 

Hague, on whom he conftantly waited till his majefty 

went to Scotland, when he retired to Antwerp, where 

he read the fervice of the church of England, as he 

afterwards did at Breda. At the Reftoration he was 

firft made dean of Chrift-church, and in 1660 was 

confecrated bilhop. of Worcefter, and foon after was 

made dean of the royal chapel. In 1662 he was 

tranflated to the bifliopric of Winchefter, when he 

bellowed confiderable fums on that, fee, in repairing 

Famham-caftle and his palace at Wefttniutter, and in 

purchafing Winchefter-houfe at Chelfea. He died at 

Famham-caftle in 1684. He was a Calvinift, and 

before the wars was thought a friend to the Puritans; 

but after his promotion, he took care to free himfelf 

from all fufpicions of that kind. He was a pious and 

charitable man, of a very exemplary life, but extremely 

paffionate. He publilhed, 1. Epiftola apologetica et pa- 

rtenctica ad theologum quendant Bdgam feripta, in 4m. 

2. The fum of a Ihort conference between Father 

Darcey a Jefuit, and Dr Morley at Bruflels. 3. An 

argument drawn from the evidence and certainty of 

fenfe againft the doftrine of Traufubftantiation. 4. A 

letter to Anne duchefs of York. 5. Several fermons, 

and other pieces. 
MORNAY (Philip de), lord of Pleflis-Marly, go¬ 

vernor of Saumur, and one of the bed Proteftant ge¬ 

nerals of Fiance, was born of a noble family at Buhy 

29 L ia 
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in 1549. He became well (killed in polite literature, 

divinity, and the learned languages. Having em¬ 
braced the Proteftant religion, he travelled to Italy, 

Germany, the Netherlands, and to England; and at 

length engaged himfelf in the intereft of the king of 

Navarre, who was afterwards Henry the Great. That 

prince relied greatly on his judgment, and in 1590 

made him counfellor of date. De Plefiis performed 

the mod important fervices for him, and was one of the 
lords who contributed moll to his afeending the throne. 

He was in a manner the head and foul of the Pro- 

teftants: he had their entire confidence, and acquired 
great reputation amongft them on account of his 

learning, valour, and probity; which occafioned his 

being called the Pope of the Huguenots. He oppofed 
king Henry IV.’s embracing the Romifli religion to 

the utmoft of his power; and foon after that event re¬ 

tired from court, and laboured at his famous work on 

the Eucharift. He continued to fupport the Cal- 

vinifts party by his writings; and Lewis XIII. taking 
from him the government of Saumur in 1621, he re¬ 

tired to his barony at Foret-fur-Seure in Poitou, where 

he died in 1623, aged 74. He alfo wrote, 1. A 

treatife on the truth of the Chriftian religion. 2. The 

myftery of iniquity; and other works. 

MORNING, the beginning of the day, the firft 

appearance of light, or the time from midnight till 

noon. 
MOROCCO, an empire of Africa, comprehending 

a confiderable part of the ancient Mauritania, is 
bounded on the weft by the Atlantic Ocean; on the 

eaft by the river Mulvya, which feparates it from Al¬ 
giers; on the north by the Mediterranean; and on the 

fouth by mount Atlas, or rather by the river Sus, 

which divides it from the kingdom of Tafilet. Its 
greateft length is from the north-eaft to the fouth- 

weft, amounting to above 590 miles; its breadth is 

not above 260 where broadeft, and in the moft narrow 

places is not above half that breadth. 

The ancient hiftory of Morocco hath been already 

given under the article Mauritania. It continued 

under the dominion of the Romans upwards of 400 

years. On the decline of that empire it fell under 

the Goths, who held it till about the year 600, when 
the Goths were driven out by the Vandals, the Van¬ 

dals by the Greeks, and they in their (urn by the 

Saracens, who conquered not only this empire, but 

we may fay the whole continent of Africa; at lead 
their religion, one way or other, is to be found in all 

parts of it. The Saracen empire did not continue 
long united under one head, and many princes fet up 

for themfelves in Africa as well as elfewhere, through 

whofe diftentions the Almoravides were at length 

raifed to the fovereignty, as related under the ar¬ 

ticle Algiers, n° 2. Yufef, or Jofepli, the fecoBd 

monarch of that line, built the city of Morocco, con¬ 
quered the kingdom of Fez, and the Moorifh domi¬ 

nions iri Spain; all which were loft by his grandfon 
Abu Hali, who was defeated and killed by the Spa¬ 

niards. On this prince’s death the crown palTed to 

the Mohedians, or Almohedes, with whom it had not 

continued above three generations, when Mohammed 

the fon of A1 Manfur loft the famous battle of 

Sierra Morena, in which 200,000 Moors were flain, 
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and in confequence of which Alphonfo X. retook Morocco 

a great many of the Moori(h conquefts immediately 
after. 

Mohammed died foon after this difgrace, and left 
feveral fons, between whom a civil war enfued, during 

which the viceroys of Fez, Tunis, and Tremefen, found 

means to eftablifh themfelves as independent princes. 

At length one of the princes of the royal blood of 
Tremefen having defeated the Almohedes, made him¬ 

felf mailer of the kingdoms of Morocco and Fez, and 

entailed them on his own family. In a (hort time, 

however, this family was expelled by the Merini, the 

Merini by the Oatazcs, and thefe by the Sharifs of 

Hafcen, who have kept the government ever fince. 

This happened about the year 1516; and fince that 
time the hiftory of the empire, affords nothing remark¬ 

able. What we have under that name is indeed no¬ 

thing elfe than a catalogue of the enormous vices and 

and exceffes of the emperors and people. Nothing 

indeed can be conceived more unjuft and defpotic than 

the government of Morocco, and nothing more dege¬ 

nerate than the charafters of the people. The en- 

peror is allowed to have not only an uncontrolable 

power over the lives and fortunes of his fubjedls, but 

in a great meafure over their confciences, fuch as they 

are; in as much as he is the only perfon who, as the 

fucceffor of the prophet, hath' a right to interpret the 

Koran; and appoints all the judges under him, of whom 

thofe of Morocco and Fez are the chief, whofe bnfinefs 

it is to explain and difpenfe all matters relating to their 

religion ; and, being his creatures and dependents, 

dare not fleer otherwife than as he diredls. Whenever 

therefore the laws are enabled by him, and proclaimed 

by his governors in all the provinces, as is commonly 
done, that none may plead ignorance, they are every¬ 

where received with an implicit and religious fubmif- 
fion. On the other hand, the fubjedls are bred up 

with a notion, that thofe who die in the execution of 

his command are entitled to an immediate admittance 
into paradife, and thofe who have the honour to die 

by his hand to a ftill greater degree of happinefs in it. 

After this we need not wonder at finding fo much 

cruelty, oppreffion, and tyranny on the one fide, and 

fo much fubmiffion, paflivenefs, and mifery on the 
other. 

This latter, however, extends no farther than the 

Moors: for as to the Arabs, the fubjedlion and tri¬ 

bute they pay to thofe tyrants was always involun¬ 

tary, and altogether forced; and as for the negroes, 
their zeal and attachment is owing merely to the great 

fway and power which they have gained in the go¬ 

vernment, both on account of their being better 

foldiers than the Moors, and from a particular 

regard which Muley Ifhmael a late emperor had for 
them on account of his mother being a negro; fo that, 

being now grown in a manner too ftrongtobefupprefied, 

their loyalty and affe&ion to thofe monarchs, whom 

they ftrive to imitate in all their vices, muft be fup- 

pofed to rife and fall according to the favour and en¬ 
couragement they receive from them. And they are 

now the only ones to whom thofe tyrants entruft their 

perfons, their treafure, and their concubines; whom 

they raife to the higlieft poft3 of authority and truft; 

and whom they fuffer*. not to iay encourage by 
their 
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Morocco, their own example, to tyrannize and opprefs their 

j native, as well as their molt faithful and fubmiffive 

fubjefts. 
Thefe negroes, ever fince their adhering fo clofely 

to Muley Iffimael, have been in high requeft with his 

fuccefFors, and make the main branch of the foldiery 

both of horfe and foot. They are brought fo young 

out of Guinea, that they quickly lofe the memory of 

it; and having no relations or friends, nor dependence 

but 011 the emperor’s favour, are the more ready to 

obey his orders in all things. They are at firft brought 

up to be foot-foldiers; and after fo many years fervice 

in it, or fooner if their behaviour deferve it, are ad¬ 

vanced to the cavalry, which is a great honour in that 

country. They are taught little elfe except the exer- 

cife of arms, and to obey the emperor’s orders; and, 

by the readied compliance with his views, politics, 

and inclination, advance themfelves to the higheft pods 

under him. 

But we (hall perhaps find lefs reafon to wonder at 

this connivance, if we confider, that, fooner or later, 

all the extortions of thofe blood-fuckers.come incourfe 

into their own treafury, either by the heavy fines they 

impofe upon them upon any complaint preferred 

againft them, or upon any other, whether real or pre¬ 
tended, mal-adminiftrations, or by feizing on all their 

ill-gotten wealth at their deaths. For the emperors 

here have found means to eftabliffi another branch of 

defpotifm, which renders them dill more powerful and 

formidable to their fubjefts; viz. their making them¬ 

felves their foie heirs, and, in virtue of that, feizing 

upon all their effefts, and making only fuch provifion 

for their families as they think proper; and often, on 

fome frivolous pretence, leaving them deditute of any, 

according to the liking or diflike they bear to the de- 

ceafed: fo that, upon the whole, they are the only 

makers, judges, and interpreters, and in many in¬ 

dances likewife the executioners, of their own laws, 

which have no other limits than their own arbitrary 

will. To preferve, however, fome fpecious (hew or 

fhadow of judice, they allow their mufti a kind of fu- 

periority in fpirituals,, and a fort of liberty to the 

meaned fubjeft to fummon them before his tribunal. 

But the danger which fuch an atttempt would bring 

upon a plaintiff, perhaps no lefs than death and de- 

ftruftion, is of itfelf fufficient to deter any man from 

it; efpecially confidering the little probability there 

is that the judges of it would run the riik of declaring 

themfelves againd a monarch whofe creatures they are, 

and on whom their lives and fortunes fo abfolutely de¬ 
pend. 

The titles which the erftperors of Morocco affume, 

are thofe of Moji glorious, mighty, and nol-le emperor of 

Afr'tc, king of Fez and Morocco, Taphilet, Suz, Darha, 

and all the Algarhe, and its territories in Afric; grand 

Sharif (or, as others write it, Xarif, that is, “ foc- 

ceffor, or vicegerent,”) of the great prophet Moham¬ 

med, life. 

The judges or magidrates that aft immediately 
under him, are either fpiritual or temporal, or rather 

ecclefiadic and military. The mufti and the kadis 

are judges of all religious and civil affairs ; and the' 

baffias, governors, alcaides, and other military officers, 

of thofe that concern the date or the army. All of 

them the mod obfequious creatures and flaves of their 

prince, and no lefs the rapacious tyrants of his fob- Moreno. 

jefts, and from whom neither judice nor favour can-~~— 

be obtained but by mere dint of money, and extor¬ 

tionate bribery, from the highed to the lowed. Nei¬ 

ther can it indeed be otherwife in foch an arbitrary 

government, where the highed pods mud not only be 

bought of the prince at a mod extravagant price, and 

kept only by as exorbitant a tribute, which is yearly paid 

to him, but where no one is fore to continue longer 

than he can bribe fome of the courtiers to infinuate 
to the monarch that he pays to the utmod of his 

power, and much beyond what was expefted from 

him. Add to this, that thofe baffias, governors, &c. 

are obligedto keeptheir agents and fpies in conftantpay 

at court, to prevent their being fupplanted by higher 

bidders, flanderers, or other artful underminers. 

From what hath been faid under this head, it may 

be reafonably concluded that this branch of the im¬ 

perial revenue mud be very confiderable, though there 

is no poffibility to make any other conjefture of its ' 

real amount, than that it mud be an immenfe one. 

Another confiderable bratich is the piratical trade, 

which brings the greater income into his treafury, as 

he is not at any expence either for fitting of corfair 

veffels out, or maintaining their men: and yet hath 

the tenth of all the cargo, and of all the captives; be- 

fides which, he appropriates to himfelf alb the red of 

them, by paying the captors 50 crowns per head; by 

which means he eugroffes all the flaves to his own 

fervice and. advantage. This article is indeed a very 

confiderable addition td his revenue, not only as he 

fells their ranfom at a very high rate, but likewife as 

he hath the profit of all their labour, without allowing 

them any other maintenance than a little bread and 
oil, nor any other affifiance when fick than what me¬ 

dicines a Spaniffi convent, which he tolerates there, 

gives them gratis; and which, neverthelefs, is forced 

to pay him an annual prefent for that toleration, be¬ 

fides furniffiing the court with medicines, and the 

flaves with lodging and diet when they are not able 

to work. Another branch of his revenue confifls in 

the tenth part of all cattle, corn, fruits, honey, wax, 

hides, rice, and other produfts of the earth, which is 

exafted of the Arabs and Berebers, as well as of the 

natives; and thefe are levied, or rather farmed, by the 

baffias, governors, alcaides, &c. with all poffible feve- 

rity. The Jews and Chriftians likewife pay an in¬ 

come or capitation, the former of fix frowns per head 

on all males from 15 years and upwards, befides other 

arbitrary impofts, fines, &c. That on the Chriftians, 

for the liberty of trading in his dominions, l ifes and 

falls according to their number, and the commerce 

they drive; but which, whatever it may bring yearly 

into his coffers, is yet detrimental to trade irt general, 

feeing it difeourages great numbers from fettling 

there, uotwithftanding the artful invitations which the 

emperors and their minifters make ufe of to invite 

them to it ; for, befides thofe arbitrary exaftions, 

there is ftill another great hardffiip attending them, 

viz. that they cannot leave the country without for¬ 
feiting all their debts and effefts to the crown. The 

duties on all imports and exports is another branch of 

his income, the amount of which, communibus annis, 

no author hath yet given us any account of; only 

conful Hatfield hath computed the whole yearly re- 
29 T 2 venue, 
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Morocco, venue, including ordinaries and extraordinaries, to 

1 amount to 500 quintals of filver, each quintal, or 

100 lb. weight, valued at fomewhat above 330I. 

Sterling; fo that the whole amounts to no more, ac¬ 

cording to him, than 165,000!.; a fmall revenue in¬ 
deed for fo large an empire, if the calculation may be 

depended upon. But St Olan, though he doth not 

pretend fo much as to guefs at the yearly amount of 
it, doth in general rcprefent it as fo confiderable, that 

Muley Ilhmael was reckoned to have amafled out of it 
a treafure in gold and filver of about 50 effective 

millions; but whether of crowns or livres he doth not 

tell us, nor how he came by his knowledge of it; be- 

caufe that politic prince, even by his own confeflion, 

not only caufed all his riches to be buried in fundry 

places under-ground, his gold and filver to be melted 

into great lumps, and laid in the fame privacy under¬ 

ground, but likewife all thofe whom he entrufted with 

the fecret to be as privately murdered. However 

that be, we (hall, upon the whole, have the lefs caufe to 

wonder at thefe exorbitant exactions which he extorts 

from Chriftian princes and ftates, whenever they are 

obliged either to feek his alliance, or to obtain fome 

redrefs in favour of their trading fubjeCTs; much lefs 
at the fhameful delays, infults, extortions, indignities, 

and injuftice, which,their ambaffadors muft be content 

to put up with, to obtain the leaft favour from their 

rapacious minifteis.. 
The air of this country, though hot and dry, is. 

pleafant and healthy, the winds from the fea and 

mount Atlas refrdliing the inhabitants in the hotteft 

feafon. 

As to the foil, it is neither fo mountainous, Tandy, 
or barren, as many other parts of Africa; but pro¬ 

duces, or w’ould produce if duly cultivated, vaft 

quantities of corn, wine, and oil. No country affords 

better wheat, barley, or rice: both the French and 

Spaniards fetch thefe from the Barbary coaft, when 

they have a fcarcity at home ; and our garrifons of 
Gibraltar and Port-Mahon are often fupplied with 

provifions from thence. The plains of Fez and Mo¬ 

rocco are well planted with olives: and there are no 

better grapes for making wine in the world, as the 

Jews at Tetuan experience; though the cultivation of 

vines is not encouraged among the Mahommedans, in 
confequence of the precept in the Koran, forbidding 

the drinking of wine. Here are alfo other fruits, as 

dates, figs, raifins, almonds; apples, pears, cherries, 

plums, citrons, lemons, oranges, pomegranates, with 

plenty of roots and herbs, hemp, flax, fngar, honey, 

and wax: but they have not many foreft-trees, and 
1‘carce any good timber; poffibly their foil is not pro¬ 

per for timber, or they take no care to preferve it, ha¬ 
ving little occafion for any. 

The animals of this part of Africa, whether wild 

or tame, are much the fame we meet with to the 
fouthward; except the elk, the elephant, and the rhi¬ 

noceros, which no travellers pretend to meet with in 
the empire of Morocco: and as they want thefe, fo 

they have fome. others not to be found in the fouth of 
Africa, particularly camels, dromedaries, and that fine 

breed of horfes called barbs, which for their beauty 

and fwiftnefs can fcarce be paralleled in the world. 

Nor are their horfes to be admired only for their beauty 

and fpeed, but their ufe in war, being extremely ready 
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to obey their riders upon the leaft fign, in charging, M 

wheeling, or retiring ; fo that the trooper has his 

hands very much at liberty, and can make the beft ufe 
of his arms. 

As to mountains, the chief are that chain which 

goes under the name of Mount Atlas, and runs the 

whole length of Barbary from eaft to weft, palling 

through Morocco, and abutting upon that ocean 

which feparates the eaftern from the weftern conti¬ 

nent, and is from this mountain called the Atlantic 

Ocean. This mountain, as the poets feigned, fuftained 

the univerfe ; hence we fee Atlas reprefented with 

the world upon his Ihoulders, and deferiptions of the 
globe or fets of maps dignified with the name of 

Atlas. Dr Shaw, however, allures us, that this chain 
cannot Hand in competition cither with the Alps or 

Appennines for height. Near the Straits Hands 
the mountain anciently called Abyla, and now, if we 

are not miftaken, by our countrymen ftyled the Abcs- 
hill. 

The principal rivers, befides the Malva or Mul- 

via above-mentioned, which rifes in the defarts, and 

running from fouth to north divides Morocco from 

the kingdom of Algiers, are the Suz, Ommirabih, 

Rabbatta, Larache, Darodt, Sebon, Gneron, and 

Tenfift, which rife in Mount Atlas, and fall into the 
Atlantic Ocean. 

The chief capes are Cape Threeforks on the Mi- 

diterranean, Cape Spartel at the enterance of the 

ftraits, Cape Cantin, Cape None, and Cape Rajador, 
on the Atlantic Ocean. 

Of the bays the mod confiderable are, the bay of 

Tetuan in the Mediterranean, and the bay of Tan¬ 

gier in the ftraits of Gibraltar. 

There are fome mines of very frne copper in this 

empire; but if there are any of gold and filver, as 

fome writers tell us, they have never been opened, as 

far as we can find. 

The traffic oftheempire by land i§ either with Arabia 

or Negroland: to Mecca they fend caravans, conjifting. 

of feveral thoufand camels,horfes,and mules, twice every 

year, partly for traffic, and partly upon a religious ac¬ 

count ; for numbers of pilgrims take that opportunity 

of paying their devotions to their great prophet. The 

goods they carry to the eaft are woollen manufactures,, 

very fine Morocco fkins, indigo, cochineal, and oftrich 

feathers; and they bring back from thence, filk, 

muflins, and drugs. By their caravans to Negroland, 

they fend fait, filk, and woollen manufactures, and 

■»bring back gold and ivory in return, but chiefly 
negroes: for from hence it is that their emperor 

chiefly recruits his black cavalry, though there are 

alfo great numbers born in the country; for they 

bring thofe ofboth fexes very young from Negroland, 

the females for breeders, and the males for foldiers* 

As they grow up, they firft carry a mufket, and ferve ' 

on foot, and after fome time are preferred to be 

cavaliers: and as they have no other hopes or de¬ 

pendence but the favour of the emperor, they prove 

much the moft dutiful and obfequious of all his fub- 

jeCis, and indeed fupport bis tyranny over the reft. 

The caravans always go ftrong enough to defend. 

theffifelves agaiuft the wild Arabs in the defarts of 
Africa and Alia ; though, notwithftanding all their 

vigilance, fome of the ftragglers and baggage often 
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-Totocco. fall into their hands: they are alfo forced to load one 

" half of their camels with water, to prevent their 

perifhing with drought and third in thofe inhofptiable 

defarts. And there is Hill a more dangerous enemy, 
and that is the faud itfelf: when the winds rife, the 

caravan is perfectly blinded with dull; and there have 

been inftances both in Africa and Alia, where whole 

caravans, and even armies, have been buried alive in 

the fands. There is no doubt alfo, but both men and 

cattle are fometimes furprifed by wild beads, as well ■ 
as robbers, in thofe vad defarts ; the hot winds alfo, 

blowing over a long tra£t of burning fand, are equal 

almod to the heat of an oven, and dedroy abundance 

of merchants and pilgrims. If it was not for devotion, 

"and in expectation of very great gains, no man would 

undertake a journey in thefe defarts; great are the 

hazards and fatigues they mud of neceffity undergo; 

but thofe that go to Mecca affure themfelves of para- 
dife if they die, and have uncommon honours paid 

them at home if they furvive. People crowd to be 

taken into the eadetn caravans ; and the gold that is 

found in the fouth, make them no lefs eager to under¬ 

take that journey. 

The natives have hardly any trading veffels, but 

are feldom without fome corfairs. Thefe, and Eu¬ 

ropean merchant-(hips, bring them whatever they 

want from abroad; as linen and woollen cloth, duffs, 
iron wrought and unwrought, arms, gunpowder, 

lead, and the like : for which they take in return, 

copper, wax, hides, Morocco leather, wool, (which 

is very fine) gums, foap, dates, almonds, and other 
fruits. 

The coins of this empire are a fluce, a blanquil, 
and ducat. The fluce is a fmall copper coin, twenty 

whereof make a blanquil, of the value of two-pence 

Sterling. The blanquil is of filver, and the ducat of 

gold, not unlike that of Hungary, and worth about 

nine (hillings. Both thefe pieces are fo liable to be 

clipped and filed by the Jews, that the Moors always 

carry fcales in their pockets to weigh them ; and 

when they are found to be much dimini(hed in their 

weight, they are recoined by the Jews, who are 
mailers of the mint, by which they gain a confider- 

able profit ; as they do alfo by exchanging the light 

pieces for thofe that are full weight. Merchants acr 

couuts are kept in bunces, ten of which make a ducat; 

but in payments to the government, it is faid they 

will reckon feventeen one-half for a ducat. 

With refpedt to religion, the inhabitants of Mo¬ 

rocco are Mohammedans, of the fed of Ali; and have 

a mufti, or high-prieft, who is alfo the fupreme civil 

magistrate, and the lad refort in all caufes ecclefiafti- 

cal and civil. They have a great veneration for their 

hermits, and for idiots and madmen ; as well as for 

thofe who by their tricks have got the- reputation of 

wizzards : all whom they look upon as infpired per- 

fons, and not only honour as faints while they live, 

but build tombs and chapels over them when dead ; 

which places are not only devoutly vifi ed by their 

devotees far and near, but are efteemed inviolable 

fan&uaries for all forts of criminals, except in cafes of 

treafon. 

Notwithftanding "the natives are zealous Mohamme¬ 

dans, they allow foreigners the free and open profef- 

lion of their religion, and their very (laves have their 

riefts and chapels in the capital city, though it mud Morocco- 

e owned that the Chriftian flaves are here treated " 

with the utmoft cruelty. Here-, as in all other Mo¬ 

hammedan countries, the alcoran and their comments 
upon it are their only written laws ; and though in 

fome infiances their cadis, and other civil magiftrates, 

are controlled by the arbitrary determinations of their 

princes, bafhaws, generals, and military officers, yet 

the latter have generally a very great deference and 

regard for their laws. Murder, theft, and adultery, 

are commonly purtilhed with death: and their punifh- 

ments for other crimes, particularly thofe againft the 

(late, are very cruel; as impaling, dragging the pri- 

foner through the ftreets at a mule’s heels, till all his 

fle(h is torn off; throwing him from a high tower up¬ 

on iron hooks ; hanging him upon hooks till he die; 

crucifying him againft a wall ; and, indeed, the 

punifhment and condemnation of criminals is in a 

manner arbitrary. The emperor, or his balhaws, fre¬ 

quently turn executioners; (hoot the offender, or cut 

him to pieces with their own hands, or command others 

to do it in their prefence.. 

In regard to the charadler of the Moors, they are 

faid to be a covetous inhofpitable people, intent upon 

nothing but heaping up riches, to obtain which they 

will be guilty of the meaneft things, and (lick at no 

manner of fraud. The Arabs alfo, who are almoft as 

numerous as the Moors, have always had the charafter 

of- a pilfering generation. The people who inhabit 

the hills, and who have the lead to do with the court 

and with traffic, are much the honefteft people among 

them, and dill retain a good (hare of liberty, the go¬ 
vernment ufing them rather as allies than fubjeds, 

left they (bould entirely difown their authority. The 

Moors, however, with all their bad qualities, are 
obferved to be very dutiful to their parents, their 

princes, and fuperiors. A plurality of wives is al¬ 

lowed here, as in other Mohammedan countries ; nor 

do they confine themfelves to women, but keep boys, 

as they do in Turkey. The woman who commits 

adultery is puni(hed with death; but it is not difficult 

for them to obtain a divorce, if ill ufed. 

The dead are carried to the grave in their ufual drefs,, 

the priefts finging before them, La ilia All ilia, Ma¬ 

homet Refoul Allay i. e. God is a great Goo, and Ma¬ 

homet his prophet. 

The Moors, or natives of the country, are of much 

the fame complexion as the Spaniards on the oppofite 

(hore; but fuch multitudes of negroes have been 

brought from Guinea, that you fee almoft as many- 

black as white people, efpeGially about Mequinez, 

where the court refides. The habit of a Moor is a 

linen frock or ftiirt next his (kin, a veft of filk or 

cloth tied with a fa(h, a pair of drawers, a loofe coat, 

his arms bare to the elbow, as well as his legs, 

fandals or flippers on his feet, and fometimes people 

of condition wear buflcins : they (have their heads, 

and wear a turban, which is never pulled off before 

their fuperiors, or in their temples ; they exprefs their 

reverence both to God and man by pulling off their 
flippers, which they leave at the door of the mofque or 

palace ; and, when they attend their prince in the 

city, they run bare-foot after him, if the ftreets are 

ever fo dirty. Their turbans are of fine filk, or fine 

linen. The habit of the women is not very different 
from.. 



M O R [ 5218 ] M O R 
Morocco from that of the men, except that they wear a fine 

Mortar ^nen c^ot^ or cau^ on their heads, inftead of a turban, 
xor ar. an^ their drawers are much larger and longer than the 

mens. The women alfo, when they go abroad, have 

a linen cloth over their faces, with holes in it for their 
eyes, like a ma/k. 

Morocco, the capital city of the kingdom of Mo¬ 

rocco, in Barbary; feated in a very large plain, 

250 miles fouth by well of Fez, 125 north-weft of 

Suez, and 15 from Mount Atlas. It was furround- 

ed by a ftrong wall, fortified with towers and fome 

bulwarks, and encompafled with deep ditches. The 
number of houfes were reckoned formerly to be 

100,000, all with flat roofs ; but they are now great¬ 
ly diminilhed, infomuch that the greateft part of the 

city is unpeopled. The irruptions and robberies of 

the Arabs hinder them from cultivating the lands a- 

:bout it, infomuch that there is nothing but vines, date- 

trees, and fome other fruits. There were three tem¬ 

ples or mofques in this place, of a prodigious fize; 
and the emperor’s palace was fo large, and took up fo 

much ground, that it refembled a fmall city. A late 

traveller affirms, that the inhabitants now are not a- 

bove 25,000, and that the houfes go to ruin every 

day, without being rebuilt. This may happen part¬ 

ly from the removal of the court, which is now at 

Mequinez. W. Long. 6. 45. N. Lat. 30. 32. 

Morocco, or Turkey-leather. See Leather. 

MOROCHTHUS, in natural hiftory, an indura¬ 

ted clay called by us French chalk ; ferving taylors and 

others to mark with. The ancients efteemed it as an 

aftringent, prefcribing it in the colic, haemorrhages, 
and other fluxes. 

MORON, a town of Spain, in Andalufia, feated 
in a pleafant fertile plain, and in the neighbourhood is 

a mine >of precious ftones. It is 30 miles fouth-eaft 
of Seville. W. Long. 5. 20. N. Lat. 37. o. 

MORPETH, a handfome town of Northumber¬ 

land, which fends two members to parliament. The 
moft remarkable particular concerning it is a ftory 

of its being reduced to allies by its own inhabitants 

on the approach of king John in 1215, out of pure 

hatred to their monarch, that he might find no ffielter 
there. 

MORPHEUS, in fabulous hiftory, the god of 
fleep, or, according to others, one of the minifters of 

Somnus. He caufed lleepinefs, and reprefented the 
forms of dreams. Ovid ftyles him the kindeft of the 

deities ; and he is ufually defcribedin a recumbent po- 
fture, and crowned with poppies. 

MORSE, in zoology. See Trichecus. 

MORTALITY, or Bills ^Mortality, proper¬ 

ly denote lifts of the perfons who die in any place. See 
Annuities. 

Brief of MO RT ANCESTRY, in Scots law; an¬ 

ciently the ground of an a&ion at the inftance of an 
heir, in the fpecial cafe where he had been excluded 

from the pofiefiion of his anceftor’s eftate by the fupe- 
rior, or other perfon pretending right. 

MORTAR, a preparation of lime and fand mix¬ 

ed with water, which ferves as 3 cement, and is 

ufed by mafons and bricklayers in building walls of 
ftone and brick. 

Under the article Cement, we have already given 

the theory of mortar, as delivered by Mr Anderfon; 

which hath now received a farther confirmation by a 

recent difcovery, that if the lime is flaked, and the 
mortar made up with lime-water inftead of common 

water, the mortar will be much better. The reafon 

of this is, that in common water, efpecially fuch as is 

drawn from wells, there is always a confiderable quan¬ 

tity of fixed air, which, mingling with the mortar pre¬ 
vious to its being ufed, fpoils it by reducing the quick¬ 

lime in part to an inert calcareous earth like chalk; 

but when it is built up in a perfectly cauftic ftate, it 

attra&s the air fo flowdy, that it hardens into a kind 

of ftony matter as hard as was the rock from whence 
the limeftone was taken. 

Mortar, a chemical inftrument very ufeful for the 

divifion of bodies, partly by percuffion, and partly by 

grinding. Mortars have the form of an inverted bell. 

The matter intended to be pounded is to be put into 

them, and there it is to be ftruck and bruifed by a 

long inftrument called a pejlle. The motion given to 

the peftle ought to vary according to thehature of the 

fubftances to be pounded. Thofe which are eafily bro¬ 

ken, or which are apt to fly out of the mortar, or 

which are hardened by the ftroke of the peftle, require 

that this inftrument fhould be moved circularly, rather 

by grinding or bruifing, than by ftriking. Thofe 

fubftances which are foftened by the heat occafioned 
by rubbing and percuffion, require to be pounded very 

flowly. Laftly, thofe which are very hard, and which 

are not capable of being foftened, are eafily pounded 

by repeated ftrokes of the peftle. They require no 
bruifing but when they are brought to a certain de¬ 

gree offinenefs. But thefe things are better learnt by 

habit and praftice than by any directions. 

As mortars are inftruments which are conftantly 
ufed in chemiftry, they ought to be kept of all fizes and 

materials; as of marble, copper, glafs, iron, grittftone, 

and agate. The nature of the fubftance to be pound¬ 

ed determines the choice of the kind of mortar. The 

hardnefs and diffolving power of that fubftance are par¬ 

ticularly to be attended to. As copper is a foft me¬ 

tal, foluble by almoft all menftruums, and hurtful to 

health, good artifts have fome time ago proferibed the 

ufe of this metal. 

One of the principal inconveniencies of pulverifa- 

tion in a mortar proceeds from the fine powder which 

rifes abundantly from fome fubftances during the ope¬ 

ration. If thefe fubftanqes be precious, the lofs will 

be confiderable; and if they be injurious to health, 

they may hurt the operator. Thefe inconveniencies 

may be remedied, either by covering the mortar with 

a fkin, in the middle of which is a hole, thro’ which 

the peftle pafles; or by moiftening the matter with a 

little water, when this addition does not injure it ; or, 

laftly, by covering the mouth and nofe of the opera¬ 

tor with a fine cloth, to exclude this powder. Some 

fubftances, as corrofive fublimate, arfenic, calxes of 

lead, cantharides, euphorbium, &c. are fo noxious, 

that all thefe precautions ought to be ufed, particular¬ 

ly when a large quantity of them is pounded. 
Large mortars ought to be fixed upon a block of 

wood, fo high, that the mortar fhall be level with 

the middle of the operator. When the peftle is large 

and heavy, it ought to be fufpended by a cord or 

chain fixed to a moveable pole, placed horizontally 

above the mortar : this pole confiderably relieves 

Mortar. 
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the operator, becaufe its elafticity affifts the railing of 

the peftle. 
MORTAR piece. See Guv, par. ult. Gun¬ 

nery, n° 50, 52, 55. and Plate CXLI. and CXLIII. 

fig. 20. 
MORTGAGE, in law,{mortuum vadium, or dead- 

pledge,) 1*3 where a man borrows of another a fpeci- 

fic fum (e. g. 200 1.) and grants him an eftate in fee, 
on condition that if he, the mortgagor, lhall pay the 

mortgagee the faid fum of 200 1. on a certain day 

mentioned in the deed, that then the mortgagor may 

re-enter on the eftate fo granted in pledge; or, as is 

now the more ufual way, that the mortgagee lhall re¬ 

convey the eftate to the mortgagor: in this cafe the 

land which is fo put in pledge, is by law, in cafe of 

nonpayment at the time limited, for ever dead and 

gone from the mortgagor ; and the mortgagee's eftate 

in the lands is then no longer conditional, but abfo- 
lute. But, fo long as it continues conditional, that 

is, between the time of lending the money, and the 

time allotted for payment, the mortgagee is called te¬ 

nant in mortgage. But as it was formerly a dovlbt, 

whether, by taking fuch eftate in fee, it did not be¬ 

come liable to the wife’s dower, and other incumbran¬ 

ces, of the mortgagee, (though that doubt has been 

long ago over-ruled by our courts of equity), it there¬ 

fore became ufual to grant only a long term of years, 

by way of mortgage ; with condition to be void on re¬ 

payment of the mortgage-money: which courfe has 

been fince continued, principally becaufe on the death 

of the mortgagee fuch term becomes veiled in his per- 

fonal reprefentatives, who alone are entitled in equity 

to receive the money lent, of whatever nature the mort¬ 
gage may happen to be. 

As foon as the eftate is created, the mortgagee may 

immediately enter on the lands; but is liable to bedif- 

polfelTed, upon performance of the condition by pay¬ 
ment of the mortgage-money at the day limited. And 

therefore the ufual way is to agree that the mortgagor 
lhall nold the land till the day affigned for payment; 

when, in cafe of failure, whereby the eftate becomes 

abfolute, the mortgagee may enter upon it and take 

pofleffion, without any poflibility at law of being af¬ 

terwards evidted by the mortgagor, to whom the land 

is now for ever dead. But here again the courts of e- 

quity interpofe ; and though a mortgage be thus for¬ 

feited, and the eftate abfolutely veiled in the mortga¬ 

gee at the common law, yet they will conlider the 

real value of the tenements compared with the fum 

borrowed. And if the eftate be of greater value than 

the fum lent thereon, they will allow the mortgagor at 

any reafonable time to- re-call or redeem bis eftate; 

paying to the mortgagee his principal, fntereft, and 

expeufes : for otherwise, in ftri&nefs of law, an eftate 

worth 1000 1. might be forfeited for non-payment of 

tool, or a lefs fum. This reafonable advantage, al¬ 

lowed to mortgagors, is ealled the equity of redemp¬ 

tion ; and this enables a mortgagor to call on the mort¬ 

gagee, who has pofleffion of his eftate, to deliver it 

back, and account for the rents and profits received, 

on payment of his whole debt and intereft; thereby 

turning the mortuum into a kind of vivum vadium ; 

(fee Vadium). But, on the other hand, the mort¬ 

gagee may either compel the fale of the eftate, in or¬ 

der to get the whole of his money immediately; or 

elfe call upon the mortgagor to redeem his eftate pre* Mortgage 

fently, or, in default thereof, to be for ever foreclofed 
from redeeming the fame ; that is, to lofe his equity-Mortmarrv 

of redemption without poflibility of recall. And al- 
fo, in fotne cafes of fraudulent mortgages, the frau¬ 

dulent mortgagor forfeits all equity of redemption- 

whatfoever. It is not, however, ufual for mortgagees 

to take poflefiion of the mortgaged eftate, unlefs 

where the fecurity is precarious1, or fmall ; or where 

the mortgagor negle&s even the payment of intereft : 
when the mortgagee is frequently obliged to bring an 

ejeQment, and take the land into his own hands, in 

the nature of a pledge, or the pignus of the Roman 

law: whereas, while it remains in the hands of the 

mortgagor, it more refemblcs their hypotheca, which 

was where the pofleffion of the thing pledged remain¬ 

ed with the debtor. But, by ftatute 7 Geo. II. c-20. 

after payment or tender by the mortgagor of princi¬ 

pal, intereft, and coils, the mortgagee can maintain 

no cjedlment; bnt may be compelled to re-afiign his 

fecurities. In Glanvil’s time, when the univerfal me¬ 

thod of conveyance was by livery of feifin or corporal 

tradition of the lands, no gage or pledge of lands 

was good unlefs pofleffion was alfo delivered to the cre¬ 

ditor ; ft non fequatur ipfius vadii traditio, curia domini 

regii hujufmodi privatas conventiones tueri non folet: for 
which the reafon given is, to prevent fubfequent and 

fraudulent pledges of the fame land ; cum in tali caftt 

pojfit eadem res pluribus aliis creditoribus turn prius turn 

pojlerius invadiari. And the frauds which have a- 

riien, fince the exchange of thefe public and noto¬ 
rious conveyances for more private and fecret bar¬ 

gains, have well evinced the wiftjom of our ancient 
law. 

MORTIER, an enfign of dignity, borne by the 

chancellor and grand prefidents of the parliament of 

France. That borne by the chancellor is a piece of 

cloth of gold, edged and turned up with ermine; and 

that of the firft prefident is a piece of black velvet 

edged with a double row of gold lace, while that of 
the other prefidents is only edged with a Angle row. 

This they formerly carried on their heads, as they dill 
do in grand ceremonies, fuch as the entry of the king; 

but ordinarily they carry them in the hand. 

MORTISE, or Mortoise, in carpentry, &c. a 

kind of joint wherein a hole of a certain depth is made 

in a piece of timber, which is to receive another piece 

called a tenon. 

MORTMAIN, or Alienation in Mortmain, '{in 

mortua manu), is an alienation of lands or tenements 

to any corporation, foie or aggregate, ecclefiaftical or 

temporal * : but thefe purchafes having been chiefly * 
made by religious houfes, in confequence whereof the Corporatism 

lands became perpetually inherent in one dead hand, 

this hath occafioned the general appellation of mort¬ 

main to be applied to fuch alienations, and the religi¬ 

ous honfes themfelves to be principally confidered in 

forming the ftatutes of mortmain:, in deducing the hi- 

ftory of which ftatutes, it will be matter of curiofity 

to obferve the great addrefs and fubtile contrivance of 

the ecclefiaftics in eluding from time to time the laws 

in being, and the zeal with which fucceffive parlia¬ 

ments have purfued them through all their finefles: 

how new remedies were ft ill the parents of new eva- 

iions ;■ till.'the legislature at laft, though with difficulty,, 
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Mortmain, hath obtained a decifive vi&ory. 

By the common law any man might difpofe of his 
lands to any other private man at his own difcretion, 

efpecially when the feodal reftramts of alienation were 

worn away. Yet in confequence of thefe it was al¬ 
ways, and is ftill neceffary, for corporations to have a 

licence of mortmain from the crown, to enable them 

Blachjl. to purchafe lands : for as the king is the ultimate lord 
Comment. Gf every fee, he ought not, unlefs by his own confent, 

to lofe his privilege of efcheats and other feodal pro¬ 

fits, by the veiling of lands in tenants that can never 

be attainted or die. And fuch licences of mortmain 

feem to have been neceflary among the Saxons, above 

60 years before the Norman conqueft. But, befides 

this general licence from the king as lord paramount 

of the kingdom, it was alfo requifite, whenever there 

-was 3 mefne or intermediate lord between the king and 

the alienor, to obtain his licence alfo {upon the fame 

feodal principles) for the alienation of the fpecific land* 

And if no fuch licence was obtained, the king or other 

lord might refpeftively enter on the lands fo alienated 
in mortmain, as a forfeiture. The neceflity of this li¬ 

cence from the crown was acknowledged by the con- 
fiitutions of Clarendon, in refpeft of advowfons, which 

the monks always greatly coveted, as being the ground¬ 

work of fubfequent appropriations. Yet fuch were the 

influence and ingenuity of the clergy, that (notwith- 

itanding this fundamental principle) we find that the 

largeft and moll confiderable dotations of religious 

houfes happened within left than two centuries after 

the conqueft. And (when a licence could not be ob¬ 

tained) their contrivance feems to have been this: That 

as the forfeiture for fuch alienations accrued in the firft 

place to the immediate lord of the fee, the tenant who 
meant to alienate firft conveyed his lands to the reli¬ 

gious houfe, and inftantly took them back again to 

hold as tenant to the monaftery; which kind of in- 

ftantaneous feifin was probably held not to occafion 
any forfeiture: and then, by pretext of fome other for¬ 

feiture, furrender, or efcheat, the fociety entered into 

thofe lands in right of fuch. their newly acquired fig- 

niory, as immediate lords of the fee. But when thefe 
donations began to grow numerous, it was obferved 

that the feodal fervices, ordained for the defence of the 

kingdom, were every day vifibly withdrawn; that the 

circulation of landed property from man to man be¬ 

gan to ftagnate ; and that the lords were curtailed of 

-the fruits of their figniories, their efcheats, wardlhips, 

reliefs, and the like : and therefore, in order to pre¬ 
vent this, it was ordained by the fecond of king Hen¬ 

ry lll.’s great charters, and afterwards by that print¬ 

ed in our common ftatute-books, that all fuch attempts 

fhould be void, and the land forfeited to the lord of 

the fee. 
But as this prohibition extended only to religious 

houfes, bdhops and other foie corporations were not in¬ 

cluded therein ; and the aggregate eccleliaftical bodies 

(who, Sir Edward Coke obferves, in this were to be 

commended, that they ever had of their counfel the beft 

learned men that they could get) found many means 

to creep out of this ftatute, by buying in lands that 

were bona fide liolden of themfelves as lords of the fee, 

and thereby evading the forfeiture; or by taking long 

leafes for years, which firft introduced thofe extenfive 

terms, for a thoufand or more years, which are now fo 

frequent in conveyances. This produced the ftatute Mortmain. 

de religtofts, 7 Edward I.; which provided, that no-~ 

perfon, religious or other whatfoever, fhould buy, or 
fell, or receive, under pretence of a gift, or term of 

years, or any other title whatfoever, nor fhould by any 

art or ingenuity appropriate to himfelf any lands or 

tenements in mortmain; upon pain that the immediate 
lord of the fee, or, on his default for one year, the 

lords paramount, and, in default of all of them, the 
king, might enter thereon as a forfeiture. 

This fcemed to be a fufficient fecurity againft all 

alienations in mortmain: but as thefe ftatutes extend¬ 

ed only to gifts and conveyances between the parties, 

the religious houfes now began to fet up a fidlitioua 
title to the land, which it was intended they fhould 

have, and to bring an a&ion to recover it againft the 

tenant; who, by fraud and collufion, made no defence, 

and thereby judgment was given for the religious houfe, 

which then recovered the land by a fentence of law 

upon a fuppofed prior title. And thus they had the 

honour of inventing thofe fictitious adjudications of 

right, which are fince become the great aflurance of 

the kingdom, under the name of common recoveries. 

But upon this the ftatute of Weftminfter the fecond, 

13 Edw. I. c. 32. enaCted, that in fuch cafe9 a jury 

fhall try the true right of the demandants or plaintiffs 

to the land; and if the religious houfe or corporation 

be found to have it, they (hall ftill recover feifin; 0- 

therwife it (hall be forfeited to the immediate lord of 

the fee, or elfe to the next lord, and finally to the king, 

upon the immediate or other lord’s default. And the 

like provifion was made by the fucceeding chapter, in 

cafe the tenants fet up erodes upon their lands (the 

badges of knights templars and hofpitallers) in order 

to protect them from the feodal demands of their lords, 

by virtue of the privileges of thofe religious and mili¬ 

tary orders. And fo careful was this provident prince 
to prevent any future evafions, that when the ftatute 

of quia eniptores, 18 Edward I. abolished all fub-in- 

feudations, and gave liberty for all men to alienate 

their lands to be holden of their ne«t immediate lord, 

a provifo was inferted that this fhould not extend to 

authorife any kind of alienation in mortmain. And 

when afterwards the method of obtaining the king’s 
licence by writ of ad quod damnum was marked out, 

by the ftatute 27 Edward I. ft. 2. it was farther pro¬ 
vided by ftatute 34 Edward I. ft. 3. that no fuch li¬ 

cence fhould be effectual without the confent of the 
mefne or intermediate lords. 

Yet ftill it was found difficult to fet bounds to ec- 

clefiaftical ingenuity: for when they were driven out 
of all their former holds, they devifed a new method 

of conveyance, by which the lands were granted, not 

to themfelves direCtly, but to nominal feoffees to the 

ufe of the religious houfes ; thus diftinguifhing be¬ 
tween the pofieflion and the ufe, and receiving the ac¬ 

tual profits, while the feifin of the land remained in 

the nominal feoffee; who was held by the courts 
of equity (then under the direction, of the clergy) to 

be bound in confcience to account to his c eft ay que 

ufe for the rents and emoluments of the eftate. And 

it is to thefe inventions that our pra&ifers are in¬ 

debted for the introduction of ufes and trufts, the 
foundation of modern conveyancing. But, unfortu¬ 

nately for the inventors themfelves, they did not Jong 

enjoy 
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Mortmain.enjoy the advantage of their new device; for the fta- 

1 tnte 15 Richard II. e. 5. enafts, that the lands which 

had been fo purchafed to ufes Ihould be amortifed by 

licence from the crown, or elfe be fold to private per- 

fons; and that for the future ufes fhall be fubjeft to 

the ftatutes of mortmain, and forfeitable like the lands 

themfelves. And whereas the ftatutes had been elu¬ 

ded by purchafing large trafts of land adjoining to 

churches, and confecratiug them by the name of 

ehurch-yards, fuch fubtile imagination is alfo declared 

to be within the compafs of the ftatutes of mortmain. 

And civil or lay corporations, as well as eccidiaftical, 

are alfo declared to be within the mifchief, and of 

courfe within the retnedy provided by thofe falutary 

' law's. And, laftly, as during the times pf popery lands 

were frequently given to fuperftitious ufes, though not 

to any corporate bodies; or were made liable in the 

hands of heirs and devifees to the charge of obits, 

chauntries, and the like, which were equally perni¬ 

cious in a well-governed Rate as aftual alienations in 

mortmain; therefore at the dawn of the Reformation, 

the ftatute 23 Hen. VIII.' c. 10. declares, that all fu¬ 

ture grants of lands for any of the purpofes aforefaid, 

if granted for any longer term than 20 years, {hall be 

void. 

But, during all this time, it was in the power of the 

crown, by granting a licence of mortmain, to remit 

the forfeiture, fo far as related to its own rights; and 

to enable any fpiritual or other coporation to purchafe 

and hold any lands or tenements in perpetuity: which 

prerogative is declared and confirmed by the ftatute 

18 Edw. III. ft. 3. c. 3. But as doubts were con¬ 

ceived at the time of the Revolution how far fuch li¬ 

cence was valid, fince the king had no power to dif- 

penfe with the ftatutes of mortmain by a claufe of non 

objlante, which was the ufual courfe, though it feems 

to have been unneceffary; and as, by the gradual de- 

clenfion of mefne figniories through the long opera¬ 

tion of the ftatute of quia emptores, the rights of inter¬ 

mediate lords were reduced to a very fmall compafs; 

it was therefore provided by the ftatute 7 & 8 W. III. 

c. 37. that the crown for the future at its own difcre- 

tion may grant licences to aliene or take in mortmain, 

of whomfoever the tenements may be holden. 
After the diffolution of monafteries under H.VIII. 

though the policy of the next popilh fucceffor affefted 

to grant a fecurity to the po’ffeffors of abbey-lands, 

yet, in order to regain fo much of them as either the 

zeal or timidity of their owners might induce them to 

part with, the ftatutes of mortmain were fufpended for 

20 years by the ftatute 1 j& 2 P. & M. c. 8. and du¬ 

ring that time any lands or tenements were allowed 

to be granted to any fpiritual corporation without any 

licence whatfoever. And long afterwards, for a much 

better purpofe, the augmentation of poor livings, it 

was enafted by the ftatute 17 Car. It. c. 3. that ap- 

propriators may annex the great tithes to the vicarages; 

and that all benefices under iool. per annum, may be 

augmented by the purchafe of lands, without licence 

of mortmain in either cafe: and the like provifion hath 

been fince made, in favour of the governors of queen 
Anne’s bounty. It hath alfo been held, that the fta¬ 

tute 23 Hen. VIII. before-mentioned did not extend 

to any thing but fuperftitious ufesj and that therefore 

a man may give lands for the maintenance of a fchool, 

Vot. VII. 1 

an hofpital, or any other charitable ufes. But as it Morion, 

was apprehended from .recent experience, that perfons Mortu1! V 

on their deathbeds might make large and improvident 

difpofitions even for thefe good purpofes, and defeat 

the political ends of the ftatutes of mortmain ; it is 
therefore enafted by the ftatute 9 Geo. II. c. 36. that 

no lands or tenements, or money to be laid out thereon, 

fhall be given for or charged with any charitable ufes 

whatfoever, unlefs by deed indented, executed in the 

prefence of two witneffes 12 kalendar months before the 
death of the donor, and enrolled in the court of chancery 

within fix months after its execution, (except ftocks in 

the public funds, which may be transferred within fix 

months previous to the donor’s death), and unlefs fuch 

gift be made to take effeft immediately, and be with¬ 

out power of revocation: and that all other gifts fhall 

be void. The two univerfities, their colleges, and the 

fcholars upon the foundation of the colleges of Eton, 

Winchefter, and Weftminfter, are excepted out of this 

aft: but fuch exemption was granted with this provifo,. 

that no college fhall be at liberty to purchafe more ad- 

vowfons than are equal in number to one moiety of 

the fellows or ftudents upon the refpeftive founda¬ 

tions. 

MORTON (Thomas), a learned Englifh bifhop in 

the 17th century, was bred at St John’s college Cam¬ 

bridge, and was logic-lefturer of the univerfity. After 

feveral preferments he was advanced to the fee of Chef- 

ter in 1615* and tranflated to that of Litchfield and 

Coventry in 1618: at which time he became acquaint¬ 

ed with Antonio de Dominis archbifhop of Spalatro, 

whom he endeavoured to diffuade from returning to 

Rome. While he was bifhop of Litchfield and Co¬ 

ventry, in which fee he fat 14 years, he educated, or- 

dainexl, and prefented to a living, a youth of excellent 

parts and memory, who was born blind; and detefted 

the impofture of the famous boy of Bilfon in Stafford- 

fhire, who pretended to be poffeffed with a devil. I11 

1632 he was tranflated to the fee of Durham, in which 

he fat with great reputation till the opening of the 

long parliament, which met in 1640; when he recei¬ 

ved great infults from the common people, and was 

committed twice to cuftody. The parliament, upon 

the diffolution of bilhoprics, voted him 800I. per an- 

7mm> of which he received but a fmall part. He died 

in 1659, in the 95th year of his age and 44th of his 

epifcopal confecration. He publifhed Apologia Catbo- 

lica, and feveral other works; and was a man of exten- 

live learning, great piety, and temperance. 
MORTUARY, in law, is a fort of ecclefiaftical he- 

riot *, being a cuftomary gift claimed by and due to* SeeBerioi 
the minifter in Very many parifhes on the death of his in Append, 

parifhioners. They feem originally to have been only 

a voluntary bequeft to the church; being intended, as 

Lyndewode informs us from a conftitution of archbi- 

(hop Langham, as a kind of expiation and amends to * 

the clergy for the perfonal tithes, and other ecclefia¬ 

ftical duties, which the laity in their life-time might 

have neglefted or forgotten to pay. For this purpofe, 

after the lord’s heriot or beft good was taken out, the 

fecond beft chattel was referved to the church as a 
mortuary. And therefore in the laws of king Canute 

this mortuary is called foul-fcot, or fymbolum anima. 

And, in purluance of the fame principle, by the laws 

of Venice, where no perfonal tithes have been paid du- 
29 ring 
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ring the life of the party, they are paid at his death 

out of his merchandife, jewels, and other moveables. 

So alfo, by a fimilar policy, in France, every man that 

died without bequeathing a part of his eftate to the 

church, which was called dying 'without confeffion, was 
formerly deprived of Chriltian burial: or, if he died 

inteftate, the relations of the deceafed, jointly with the 

bifhop, named proper arbitrators to determine what he 

ought to have given to the church, in cafe he had 

made a will. But the parliament, in 1409, redreffed 
this grievance. 

It was anciently ufual- in England to bring the mor¬ 

tuary to church along with the corpfe when it came 

to be buried ; and thence it is fometimes called a corfe- 

prefent: a term which befpeaks it to have been once 

a voluntary donation. However, in BraCton’s time, fo 

early as Henry III. we find it rivetted into an efta- 

blilhed cuftom: infomuch that the bequefts of heriots 
and mortuaries were held to be neceffary ingredients in 

every teftament of chattels. Imprimis autem debet qui- 

libet, qui tejlamentum fecerit, dominum fuurn de meliori 

re quant habuerit recognofcere; et pojiea ecclejiam de alia 

meliori: the lord mult have the bell good left him as 

an heriot; and the church the fecond bell as a mortu¬ 

ary. But yet this cuftom was different in different 

places: in quibufdam locis habet ecclefia melius animal 

de confuetudine ; in quibufdam fecundum, vel tertium me¬ 

lius; et in quibufdam nihil: et ideo conjideranda ejl con- 

fuetudo loci. This cuftom ft ill varies indifferent places, 
not only as to the mortuary to be paid, but the per- 

fon to whom it is payable. In Wales a mortuary or 

corfe-prefent was due upon the death of every clergy¬ 

man to the bilhop of the diocefe ; till abolilhed, up¬ 

on a recompence given to the bilhop, by the ftatute 
12 Ann. ft. 2. c. 5. And in the archdeaconry of 

Chefter a cuftom alfo prevailed, that the bilhop, who 

is alfo archdeacon, Ihould have, at the death of. every 

clergyman dying therein, his bed horfe or mare, bridle, 

faddle, and fpurs, his bell gown or cloak, hat, upper 

garment under his gown, and tippet, and alfo his bed 

fignet or ring. But by ftatute 28 Geo. II. c. 6. this 

mortuary is directed to ceafe, and the a£t has fettled 

upon the bilhop an equivalent in its room. The king’s 
claim to many goods, on the death of all prelates in 

England, feems to be of the fame nature; though Sir 

Edward Coke apprehends, that this is a duty upon 

death, and not a mortuary: a diftin&ion which feems 

to be without a difference. For not only the king’s 

ecclefiaftical chara&er, as fupreme ordinary, but alfo 

the fpecies of the goods claimed, which bear fo near a 

refemblance to thole in the archdeaconry of Chefter, 

which was an acknowledged mortuary, puts the mat¬ 
ter out of difpnte. The king, according to the record 

vouched by Sir Edward Coke, is entitled to fix things; 
the bilhop’s bell horfe or palfrey, with his furniture; 

his cloak or gown, and tippet; his cup and covsr; his 

bafon and ewer; his gold ring; and laftly, his muta 
canum, his mew or kennel of hounds. 

This variety of cuftoms with regard to mortuaries, 

giving frequently a handle to exactions on the one fide, 

and frauds or expenfive litigations ou the other, it 
was thought proper by ftatute 21 Henry VIII. c. 6. 

to reduce them to fome kind of certainty. For this 

purpofe it is enabled, that all mortuaries, or corfe- 

prefefits to parfoas of any parilh, fhall be taken in the 

following manner, unlefs where by cuftom lefs or none Moms. 

at all is due: viz. for every perfon who does not leave 

goods to the value of ten marks, nothing : for every 

perfon who leaves goods to the value of ten marks and 

under 30 pounds, 3/. 4d. if above 30 pounds, and 

under 40 pounds, 6 s. 8 d. if above 40 pounds, of what 

value foever they may be, 10s. and no more. And no 

mortuary fhall throughout the kingdom be paid for 

the death of any feme covert; nor for any child; nor 

for any one of full age, that is not a houfekeeper;. nor 

for any wayfaring man ; but fuch wayfaring man’s 

mortuary fhall be paid in the parifh to which he be- ■ 
longs. And upon this ftatute Hands the law of mor¬ 

tuaries to this day. 

MORUS, the mulberry-tree ; a genus of the ^ 
tetrandria order, belonging to the moncecia clafs of 

plants. The molt remarkable fpecies are, 

1. The nigra, or common black-fruited mulberry- 

tree. It rifes with an upright, large, rough trunk, 

dividing into a large, branchy, and very fpreading head, 
riling 20 feet high, or more ; large, heart-fttaped, 

rough leaves, and monoecious flowers; fucceeded in 

the females by large fucculent black-berries. There 

is a variety with jagged leaves and fmaller fruit. 

This fpecies is the proper mulberry-tree for general 

cultivation in this country for its fruit; the tree being,, 

a plentiful bearer, and the fruit ripen in good perfec¬ 

tion in Auguft and September. 
2. The alba, or white mulberry-tree, rifes with an 

upright trunk, branching 2X> or 30 feet high; gar- 
nilhed with large, oblique, heart-fhnped, fmooth, 

light-green, Ihining leaves, and monoecious flowers, N 

fucceeded by pale-whitilh fruit. There is a variety 

with purplifh fruit. 

3. The papyrifera, or paper mulberry-tree of Japan-, 

grows 20 or 30 feet high, with large palmatcd leaves, 

fome trilobate, others quinquelobed, and monoecious 

flowers, fucceeded by fmall black fruit. In the coun¬ 

tries where this tree grows naturally, the inhabitants 

make paper of the bark. 

4. The rubra, or red Virginia mulberry-tree, 

grows 30 feet high, with very large, heart-lhaped, 

rough leaves, hairy underneath, and monoecious flowers,, 

fucceeded' by large reddifh berries. 

All thefe treWare very hardy, and fucceed in any com¬ 
mon foil and fituatioiT The black mulberry is the only 

fort proper to cultivate as a fruit-tree for its fruit; the. 

others are principally employed here to form variety 

in our ornamental plantations,, of which the white 
and paper mulberry are the moll common, the red 

fort being very fcarce in the Englifh gardens; the 
black and the white-fruited kinds are alfo eminent for 

their leaves to feed filk-worms, they being the prin¬ 

cipal food of thefe valuable infeCts ; but the white 

mulberry-leaves are in the moft efteem for this pur¬ 

pofe; and abroad, in France, Italy, &c. vail planta¬ 

tions of the trees are made folely for their leaves to- 

feed filk-worms, which amply reward the poffeffors 
with the annual fupply of filk they fpin from their 

"bowels: plantations of the fame trees has formerly 

been recommended in this country for the purpofe 

of filk-worms, to introduce the manufacturing of 

raw filk, fince it is obfervable that where the trees 

thrive, the filk-worms will alfo profper; all recom¬ 

mendations, however, have proved fruitlefs, although 
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Mouic. it in time might probably turn to a national advan- 

" tage. 
The leaves of thefe trees are generally late before 

they begin to come out, the buds feldom beginning 

to open till the middle or towards the latter end of 

May, according to the temperature of the feafon; 

and when thefe trees in particular begin to ex¬ 

pand their foliage, it is a good fign of the near ap- 

- proach of fine warm fettled weather; the white mul¬ 
berry, however, is generally forwarder in leafing than 

the black. 

The flowers and fruit come out foon after the 

leaves ; the males rn amentums, and the females in 

fmall roundilh heads j neither of which are very con- 

fpicuous, nor poflefs any beauty, but for obfervation ; 

the female or fruitful flowers always rife on the ex¬ 

tremity of the young flioots, on (hort fpurs; and with 

this Angularity, the calixes of the flowers become the 

fruit; which is of the berry kind, and being compofed 

of many tuberances, each of thefe furnifh one feed. 

The fruit ripens here gradually from about the middle 

of Auguft until the middle of September; which in 

dry warm feafons ripen in great perfection; but when 

it proves very wet weather they ripen but indifferently, 

and prove devoid of flavour. 
Confidered as fruit-trees, the black-fruited kind is 

the only proper fort to cultivate, the trees being not 

only the moft plentiful bearers in this country, but 

the fruit are larger and much finer-flavoured than the 

white kind, which is the only fort, befides the black 

mulberry, that bears fruit in this country. 

MOSAIC, or Mosaic-work, an affemblage of 

little pieces of glafs, marble, precious ftones, &c. of 

various colours, cut fquare, and cemented on a ground 

of ftucco, in fuch a manner as to imitate the colours 

and gradations of painting. The critics are divided 

as to the origin and reafon of the name. Some derive 

it from mofaicum, a corruption of mufaicuvi, as that is 

of mufivum, as it was called among the Romans. 

Scaliger derives it from the Greek h&a*, and imagines 

the name was given to this fort of works as being very 

fine and ingenious. Nebricenfis is of opinion it was 

fo called, becaufe ex illis pitturis ornabantur vmfea. 

l. Method of performing Mofaic-work of glafs is 

this: They provide little pieces of glafs, of as many 

different colours and fizes as poflible. 
Now, in order to apply thefe feveral pieces, and out 

of them to form a pidlure, they in the firft place pro¬ 

cure a cartoon or defign to be drawn; this is tranf- 

ferred to the ground or plafter by calking, as in paint¬ 

ing in frefco. See Fresco. 
As this plafter is to be laid thick on the wall, and 

therefore will continue frefh and foft a confiderable 

time, fo there may be enough prepared at once to 

ferve for as much work as will take up three or four 

days. 
This plafter is compofed of lime, made of hard 

ftone, with brick-duft very fine, gum tragacanth, and 

whites of eggs: when this plafter has been thus pre¬ 

pared and laid on the wall, and made the defigri of 

what is to be reprefented, they take out the little 

pieces of glafs with a pair of plyers, and range them 

one after another, ftill keeping ftridUy to the light, 

fhadow, different teints, and colours, reprefented in the 

defign before; prefliug or flatting them down with a 

ruler, which ferves both to fink them within the ground, Moiak. 

and to render the furface even. 

Thus in a long time, and with a great deal of la¬ 

bour, they finiih the work, which is ftill the more 

beautiful, as the pieces of glafs are more uniform, and 

ranged at an even height. 

Some of thefe pieces of mofaic-work are performed 

with that exa&nefs, that they appear as fmooth as a 

table of marble, and as finifhed and mafterly as a paint¬ 

ing in frefco; with this advantage, that they have a 

fine luftre, and will laft ages. 

The fineft works of this kind that have remained 
till our time, and thofe by whom the moderns have 

retrieved the ait, which was in a manner loft, are 

thofe in the church of St Agnes, formerly the 

temple of Bacchus, at Rome ; and fome at Pifa, 

Florence, and other cities of Italy. The moft 

efteemed among the works of the moderns are thofe 

of Jofeph Pine and the Chevalier Lanfranc, in the 

church of St Peter at Rome: there are alfo very good 

ones at Venice. 

2. Method of performing Mofaic-work of marble 

and precious Jlones is this: The ground of Mofaic- 

works, wholly, marble, is ufually a maflive marble, ei* 
ther white or black. On this ground the defign is 

cut with a chifel, after it has been firft calked. 

After it has been cut of a confiderable depth, i. e» 
an inch or more, the cavities are filled up with 

marble of a proper colour, firft faftiioned according 

to the defign, and reduced to the tbicknefs of the 

indentures with various inftruments. To make the 

piece thus inferted into the indentures cleave faft, 

whofe feveral colours are to imitate thofe of the de¬ 

fign, they ufe a ftucco, compofed of lime and marble- 

duft; or a kind of maftic, which is prepared by each 

workman, after a different manner peculiar to him- 

felf. 
The figures being marked out, the painter or fculp- 

tor himfelf draws with a pencil the colours of the 

figures not determined by the ground, and in the 
fame manner makes ftrokes or hatchings in the place 

where ihadows are to be: and after he has engraven 

with the chifel all the ftrokes thus drawn, he fills them 

up with a black maftic, compofed partly of Burgundy- 

pitch poured on hot ; taking off afterwards what is 

fiiperfluous with a piece of foft ftone or brick, which, 

together with water and beaten cement, takes away 

the maftic, poliihes the marble, and renders the whole 

fo even that one would imagine it only confifted of one 

piece. 
This is the kind of Mojaic-work that is feen in the 

pompous church of the invalids at Paris, and the fine 

chapel at Verfailles, with which fome entire apartments 

of that palace are incruftated. 
As for Mofaic-work of precious ftones, other and 

finer inftruments are required than thofe ufed in mar¬ 

ble; as drills, wheels, &c. ufed by lapidaries and en¬ 
gravers on ftone. As none but the richeft marbles and 

ftones enter this work, to make them go the farther, 

they are fawn into the thinneft leaves imaginable, fcarce 
exceeding half a line in thicknefs; the block to be 

fawn is fattened firmly with cords on the bench, and 

only raifed a little on a piece of wood, one or two 

inches high. Two iron pins, which are on one fide the 

block, and which ferve to fatten it, are put into a vice 
29 M 2 contrived 
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Mofaic. contrived for the purpofe; andtwith a kind of faw or 

bow, made of fine brafs-wire, bent on a piece of fpongy 

wood, together with emery fteeped in water, the leaf 

is gradually fafhioned by following the ftroke of the 

defign, made on paper, and glued on the piece. When 
there are pieces enough fattened to form an entire flower, 

or fome other part of the defign, they are applied to 

the ground. 

The ground which fupports this Mofaic-work fs 

ufually of free-ttone. The matter with which the 

ftones are joined together, is a maftic, or kind of 

flucco, laid very thin on the leaves as they are fa¬ 

fhioned; and this being done, the leaves are applied 

with plyers. 
If any contour, or fide of a leaf, be not either 

fquared or rounded fufSciently, fo as to fit the place 

exaftly into which it is to be inferted, when it is too 
large, it is to be brought down with a brafs file or rafp; 

and if it be too little, it is managed with a drill and 

other inftruments ufed by lapidaries. 

Mofaic-work of marble is nfed in large works, as in 
pavements of churches, bafilics, and palaces; and in 

the incruftation and vaneering of the walls of the fame 

edifices. 

As for that of precious ftones, it is only ufed in 

fmall works, as ornaments for altar-pieces, tables for 

rich cabinets, precious ftones being fo very dear. 
3. Manner of performing Mofaic-work of gypfum. 

Of this ftone calcined in a kiln, beaten in a mortar, 

and fifted, the French workmen make a fort of arti¬ 

ficial marbles, imitating precious ftones; and of thefe 

they compofe a kind of Mofaic-work, which does 

not come far fliort either of the durablenefs or the 

vivacity of the natural ftones; and which befides has 

this advantage, that it admits of continued pieces or 

paintings of entire compartiments withput any vifible 
joining. 

Some make the ground of platter of Paris, others of 

free ftone. If it be of platter of Paris, they fpread it 

in a wooden frame, of the length and breadth of the 

work intended, and in thicknefs about an inch and a 

half. This frame is fo contrived, that the tenons be¬ 

ing only joined to the mortifes by Angle pins, they 
may be taken afunder, and the frame be difmounted, 

when the platter is dry. The frame is covered on one 

fide with a ftrong linen-cloth, nailed all round, which 

being placed horizontally with the linen at the bottom, 

is filled with platter patted through a wide fieve. When 

the platter is half dry, the frame is fet up perpendicu¬ 

larly, and left till it is quite dry ; then it is taken out, 
by taking the frame to pieces. 

In this mofaic, the ground is the moft important 

part. Now in order to the preparation of this fifted 

gypfum, which is to be applied on this ground, it is 

diflblved and boiled in the beft Englifh glue, and mix¬ 

ed with the colour that it is to be of; then the whole 

is worked up together into the ufual confidence of 

platter, and then is taken and fpread on the ground 

five or fix inches thick. If the work be fuch, as that 

mouldings are required, they are formed with gouges 

and other inftruments. 

It is on this platter, thus coloured like marble or 

precious ftone, and which is to ferve as a ground to a 

work, either of lapis, agate, alabafter., or the like, 

that the defign to be reprefented is drawn ■, having 

been firft pounced or calqued. To hollow or imprefs Moftm- 
the defign, they ufe the fame inftruments that fcnlptors b'q«e» 

do ; the ground whereon they are to work not being 0 c u ! 

much lefs hard than the marble itfeTf. The cavities 

being thus made in the ground, are filled with the 

fame gypfum boiled in glue, only differently colour¬ 

ed, and thus are the different colours of the original 

reprefented. In order that the neeeffary colours and 

teints may be ready at hand, the quantities of the 
gypfum are tempered with the feveral colours in pots. 

After the defign has been thus filled and rendered 

vifible, by half-polifhing it with brick and foft ftone, 

they go over it again, cutting fuch plates as are either 

to be weaker or more fhadowed, and filling them with 

gypfum ; which work they repeat, till all the colours 

being added one after the other, reprefent the original 

to the life. 

When the work is finilhed, they fcour it with foft 

ftone, fand, and water; after that, with a pumice-ftone; 

and in the laft place polifh it with a wooden mullet 

and emery. Then, laftly, they gave it a luftre, by 

fmearing it over with oil, and rubbing it a long time 

with the palm of the hand, which gives it a luftre no 

ways inferior to that of natural marble. 

MOSAMBIQUE, a kingdom of Africa, lying 

fouth of Quiloa, and taking its name from the chief 

town, which is iittiated on an ifland, at the mouth of 

a river of the fame name, in 150 S. Lat. .The 
ifland is thirty miles in circumference, and very popu¬ 

lous, though the air is faid to be very hot, and the 

foil m general dry, fandy, and barren ; yet they have 

moft of the tropical fruits, with hlack cattle, hogs, 

and fheep. There is a kind of fowl here, both the 
feathers and flefh of which are black, infomuch that, 

when they are boiled, the broth looks like ink ; and yet 

their flefh is very delicate, and good food. The 

town of Mofambique is regularly fortified, and has 

a good harbour, defended by a citadel, with feveral 

churches and monafteries. The Portuguefe (hipping 

to and from India touch here for refreftvments. As 

the ifland abounds in cattle, the Portuguefe daughter 

and fait up a great deal of Iqeef, which they afterwards 

fend to the Brafils, or fell to the European (hipping. 

They alfo barter European goods with the natives for 

gold, elephants teeth, and Haves. There is another 

*-town, called Mongale, fituated alfo on an ifland, and 
garrifoned by the Portuguefe, being their chief ma¬ 

gazine for European goods. The gold they receive 

from the natives is found near the furface of the earth, 

or in the fands of rivers; no gold-mines, or at leaft 
very few, being at prefent wrought in Africa. 

MOSCHUS, a Grecian poet of antiquity, ufually 

coupled with Bion; and they were both of them co¬ 

temporaries with Theocritus. In the time of the latter 

Grecians, all the ancient Idylliums were colle&ed 

and attributed to Theocritus ; but the claims of Mof- 

chus and Bion have been admitted to fome few little 

pieces; and this is fufficient to make 11s inquifitive 

about their charafters and ftory; yet all that can be 

known about them muft be collected from their own 

remains. Mofchus, by compofing his delicate elegy 

on Bion, has given the beft memorials of Bion’s life. 

See Bion. Mofchus and Theocritus have by fome 

critics been fuppofed the fame perfon ; but there are 

irrefragable evidences agaiuft it: others will have him 
as 
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Mofchus, as well as Bion to Lave lived later than Theocritus, 

I upon the authority of tJuidas; while others again fup- 
1^ pofe him to have been the fcholar of Bion, and pro¬ 

bably his fucceffor in governing the poetic fchool; 

which, from the elegy of Mofchus, does not feem un¬ 

likely. Their remains are to be found in all the edi¬ 

tions of the Poetae minores. 

Moschus, in zoology, a genus of quadrupeds of the 

order of pecora, having no horns ; the canine teeth 

of the upper jaw are folitary and exferted. There are 
three fpecies. 

) Plafe I. The mofchiferus, or muik animal, hath been con- 
«ILXXXlI..fl£]ere(j by feme authors as a ftag, a roebuck, a goat; 

' and by others as a large cherrotain, a fpecies of ante¬ 

lope; but M. Bu.ffo n ha^h determined it to be an am¬ 

biguous animal, participating of the nature of all thefe, 

but differing effectually from every one of them, and 

from all other animals. It is of the fize of a fmall 

roebuck, but has no horns; it has long coarfe hair, a 

{harp muzzle, and tulles like thofe of the hog. From 

the nofe to the tail, the animal is about a yard and 

half a foot long ; the head above half a foot; the 

neck is a quarter of a yard, the fore-head three inches 

broad; the nofe end fcarce three-fourths of an inch, 

being very fharp, like that of a gre-hound. The ears 

are like thofe of a rabbit, abont three inches long, 

and eredt ; as is alfo the tail, which exceeds nof two 

inches; the fore-legs are a foot and two inches long, 

taking in the foot and thigh. The foot is deeply 

cloven; with two fore-hoofs, an inch and a quarter 

long, each a quarter of an inch over; and two heels 

almoft as big, and therefore confpicuous. The hair on 

the head ?nd legs is about half an inch long, and rate- 

ably fmali ; on the belly it is an inch and an half in 

length, and fomewliat thicker; on the back and but¬ 

tocks it is three inches long, thicker in proportion 

than in any otjier animal, excepting perhaps fome of 

the deei;-kind, viz. three or four times as thick as 

hog’s briftles; confiding of brown and white portions 

alternately from the root to the top. On the head 

and legs it is brown ; on the belly, and under the tail, 

whitifh, and as it were frizzled, efpecially on the back 

and belly, by a kind of undulation. The hair of the 

mufk is fofter than in mod animals, and exceeding 
light and rare ; for, being fplit, they appear to be 

made up of little bladders, like thofe in the plume or 

dalk of a quill; l’o that it is fomethirig betwixt a 

common hair and a quill. On each fide of his lower 

chop, almoft under the corner of his mouth, there is 

a peculiar tuft, (about three-fourths of an inch long),, 

of fhort, thick, and hard hairs, or rather bridles, of 

equal length, as in a ferubbing-brufh. The mufk- 

bladder or bag which holds the perfume, is on the 

belly near the navel. It is about three inches long, 

and two over ; danding out from the belly one and a 

half, and before the groin as much. The creature 

hath 26 teeth, 16 in the lower chop; of which there 

are eight little cutters before; behind four grinders on 

each fide, rugged and continuous, with as many grin¬ 

ders in the upper jaw. About an inch and an half 

from the nofe end in the fame jaw,, is on each fide a 

tufk two inches and an half long, hooked downward 

and backward, and ending in a point. This tufk is 

not round, but hat; the breadth of half an inch ; 

thin, and having a fharp edge behind ; fo that it hath. 
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a confiderabie refemblancc of a feythe.— From the tefli- Mofchn^, 

mony-of a number of travellers it appears that the Mofc,iW- • 

perfume is produced only in the body of the male. 

The female hath indeed a pouch of the fame kind near 

the navel, but the humour fecreted in it has not the 

fame odour; and this tumour of the male is not filled 

with mufk except in the rutting feafon ; at other times 

the quantity of this humour is fmaller, and its odour - 
weaker. See Musk. 

2. The grimmia, grimm, or Guinea antelope, is a 

moft beautiful animal, with ftrait black horns, {lender 

and fharp-pointed, not three inches long, and flight-, 

ly annulated at the bafe. Its height is about 18 

inches ; the ears are large, and the eyes dufky ; be¬ 

low the eyes is a large cavity, into which exudes a 

ftrong-feented oily liquid; between the horns is a tuft 

of black hairs. The colour of the neck and body is 

brown, mixed with an afh-colour, and a tinge of yel¬ 

low ; the belly is white; the tail fhort, white be¬ 

neath, and black above. M. Vofmaer tells us, that 

thefe animals are extremely timid, and eafily fright¬ 

ened with any noife, particularly thunder; when fur- 

prifed, they exprefs their fear by blowing fuddenly 

and with great force through their^nofes. He de¬ 

scribes one which was kept in the menagerie of the 

prince of Orange. “ This one (fays he) was at 

firft wild, but afterwards became pretty tame. It li- 

ftens when Called by its nameTefjej and-when gently 

approached with a piece of bread in the hand, it al¬ 

lows its head and neck to be ftroaked. It is fo clean¬ 

ly, that it fuffers not the fmalleft particle of dirt to re¬ 

main on any part of its body; and for this purpofe 

it often Scratches itfelf with one of its hind-feet. This 

is theVafon why it has received the appellation of 

tetje, from tettig, which fignifies neat or clean. How¬ 

ever, if a perfon continues for fome time to rub its 

body, a white powder adheres to his fingers like that 

which proceeds from horfes when they are curried. 

This animal is extremely agile; and, when repofing, 

it frequently keeps one of its fore-feet in an elevated 

and "bended pofition, which gives it a very agreeable 

appearance. It.is fed with bread, rye, and carrots: 

it likewife fpontaneoufly eats potatoes : it is a rumi¬ 

nating animal, and difeharges its excrements in fmall 

balls, the fize of which is confiderabie in proportion 

to the magnitude of tire creature.”—Dr Herman 

Grimm tells us, that the fat, vifeid, yellow humour, 

which is fecreted in the cavities above the eyes of this 

animal, has an odour th3t participates of mufk and ca- 

ftoreum;. but M. Vofmaer remarks, that in his live 

fubjeCt this vifeid matter has no odour of any kind. 

3. The pygmaeus has feet narrower than a man’s 

finger, and is found in Africa and Afia. 

MQSCOW, the chief province of the empire of 

Rufiia, deriving its name from the river Mufcova, or 

Mofka, on which the capital is fituated. It was from 

this duchy that the czars of old took the title of dukes 

of Mufcovy. The province is bounded on the north, 

by the duchies of Twere, Roftow, Sufdal, and Wo- 

lodimer; on the fonth by Rezan, from which it is fe- 

parated by the river Occa ; on the eaft by the princi¬ 

pality of Cachine, and the fame river Occa parting it 

from Nifi-novogorod ; and on the weft by the duchies 

of Rzeva, Biela, and Smolenfko. It extends about: 

200 miles in length, and about iqo in breadth; and. 
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Mofcow. is watered by the Mofka, Occa, and Clefma, which 

“ ■ fall into the Wolga : neverthclefs, the foil is not very 

fertile. The air, however, though (harp, is falubri- 

ous ; and this confideration, with the advantage ofits 

being fituated in the midd of the belt provinces in the 

empire, induced the czars to make it their chief refi- 

dence. In the wedern pan of Mofcow is a large fo¬ 

re ft, from whence flows the celebrated river Nieper, or 

Boryfthenes, which, traverfing the duchy of Smolen- 

flio, winds in a ferpentine courfe to Ukrania, Lithua¬ 

nia, and Poland. The capital, Mofcow, or Molkova, 

is the metropolis and largeft city of the Ruffian em¬ 

pire, fituated in a fpacious plain on the banks of the 

river Mufltova; over which the prince Gafifchin built 

a {lately bridge, confiding of 12 arches of prodigious 

height, breadth, and folidity, becaufe the river is fo 

-apt to overflow its banks : it was defigned byaPoliffi 

monk, and is the only done-bridge in all Ruffia. Mof¬ 

cow is feated on a wholefome gravelly foil, and divided 

-into four quarters, each furrounded with a didintt 

wall. Thefe ditlri&s are- known by the names of 

Cat algo rod, Czarogorod, Skorodum, and Strelitze-Jla- 

boda. The Cataigorod, furrounded with a brick-wall, 

is the middle of the city; in which dands the citadel, 

about two miles in circuit, fortified with a triple wall, 

flanked with towers and a fofle. It contains two im¬ 

perial palaces, the one of timber and the other of 

done, built after the Italian archite&ure ; the patri¬ 

archal palace, which is a large ancient edifice ; the ex¬ 

chequer, chancery, and other offices ; two noble mo* 

naileries ; five large churches, including that of St 

Michael, famous for its fabric and ornaments, as well 

as for the monuments of the grand dukes and czars 

who have been here interred; the grand magazine, 

and many other dately buildings. Without the cita¬ 

del-gate Hands that r.oble edifice the church of Jeru- 

i'alem, fiuiflied by the czar John Bafilides, who order¬ 

ed the architect to be deprived of his eye-fight, that 

he might never contrive, or at lead behold, its equal. 

In the great market that fronts the citadel we fee the 

llupendous bell, fuppofed to be the larged in the whole 

world. It was hung in a tower built for the purpofe, 

which tower was confumed by fire in the beginning of 

the prefent century. The weight of the bell amounts 

to 336,000 pounds. It is in height 19 feet, in dia¬ 

meter 23, in circumference 70, and the fides are two 

feet in thicknefs. One hundred men were employed 

in moving this mondrous machine, which was only 
/ rung on extraordinary occafions: for example, when 

the Czar condefcended to fhew himfelf to his people, 

and when he converfed with his wife, that the fub- 

je£ts mights know when to petition heaven that a male 

child fhould be theiffueof the conjugal embrace. This 

-diftrift is watered by the rivers Negliga and Molka ; 

and is called Cataigorod, from catai, the Ruffian name 

for China, becaufe here the merchandifes of that em¬ 

pire are chiefly fold. The Czarogorod, or ducal city, 

encompaffed the Cataigorod, and is itfelf fortified 

with a white-done wall, called Bielajiena; whence it 

has acquired the appellation of Bielagorod, or the 

white city. The mod remarkable building in this 

divifion is the great arfenal. The Skorodum quarter 

Hands to the north-wed of the Czarogorod ; and is 

chiefly inhabited by timber-merchants and carpenters, 

who fell wooden houfes ready made. It is furrounded 
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with a mud-wall, and didinguilhed by the name of 

Scorodum, which fignifies done in hajle; becaufe, on an 

alarm from the Tartars, it was finifhed in four days, 

tho’ it is 15 miles in circuit, and the earth is every 

where fupporled by planks and beams of timber. It 

is a'bfolutqiy nfeceffary that there (hould be fuch a ma¬ 

gazine of houfes ready made, to fupply the lofs of 

thofe that periffi almod every day by conflagrations, 

owing to the carelefTnefs, rage, and intoxication, of 

the inhabitants. On the ead and fouth-ead fides of 

the Cataigorod and citadel dands the Strelitze-flabo- 

do, fo called from the guards of that name, who were 

formerly lodged in this quarter, which is fortified 

with wooden ramparts, and divided from the other 

parts of the city by the river Molka. The houfes of 

the commonalty are no better than mean paultry 

wooden huts, without neatnefs and furniture : but the 

merchants fecure their commodities in vaults of done 

or brick, which are proof againd the accidents of fire. 

There ape 3000 done or brick houfes in the city of 

Mofcow ; but they dand at fuch didaoces from one 

another, are fo intermingled with rows of wooden 

houfes, and fuch a number of them dand detached 

from, and as it were behind the dreets, furrounded 

with high walls, that the effeft of them is almod loft 

in the general profpeft. The dreets, indead of being 

paved with dones, are boarded with fir-planks; fo 

that in conflagrations the ground feems to burn, and it 

becomes impoffible to approach the fcene of difader. 

Among the churches and chapels of this city, which 

are faid to amount in number to 1500, that in the 

Krimelin, or palace of the citadel, is a very ancient 

and remarkable edifice. On the right-hand fide of 

the altar is the Czar’s throne, and on the left is that 

of the patriarch. The body of the church is lighted 

by a filver chandelier of immenfe weight and value. 

The jewels and ornaments belonging to an image of 

the Virgin Mary are valued at half a tun weight in 

old : but ineftimable is the value of an infinite num- 

er of chalices, pixes, patens, ftatues, and other 

church-utenfils of gold and filver, curioufly wrought 

and enriched with precious dones, a prodigious num¬ 

ber of rich prieftly veftments, befides innumerable do¬ 

natives, and prefents offered to the relics of three 

eminent Ruffian faints interred in this place. In a 

word, the treafure contained in this church is faid to 

equal, at lead, that of any cathedral in Europe. Hard 

by the church of St Michael, which we have mention¬ 

ed above, Js the ftatejy abbey of nun3, called tzudoff- 

monajier: here the bodies of the princeffes of the 

blood are interred ; and in a feparate chapel we fee the 

tombs of thofe princes who never afcended the throne. 

Nothing can be more rich and magnificent than the 
palls with which their coffins are covered on holidays. 

Of the feveral monaderies that appear in Mofcow and 

its neighbourhood, the mod remarkable is the De- 

witze-monader, about a mile from the city, where Pe¬ 

ter confined his ambitious lider the princefs Sophia, 

who had hatched fo many confpiracies againd his go¬ 

vernment. This monadery, which is fituated in an ex- 

tenfive plain, contains 300 nuns, who are kept under 

fevere reftriftions, contrary to the freedom with which 

other Mufcovite nuns are indulged. The only liberty 

thefe enjoy is in holiday-time, when they are permit¬ 

ted to waik on the terraces of the garden, which over¬ 
look 

Mofcow, 
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Mofcow, 

f 
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look the adjacent plain. 
Peter the Great founded at Mofcow three colleges, 

and fele&ed for them able profeffors. In the firft they 

taught humanity, rhetoric, and philofophy; in the fe¬ 

cund, mathematics; and in the third, navigation and 

aftronomy. To thefe colleges he added a difpenfa- 

tory, which is one of the nobleft ftrudtures in Mofcow, 
completely furnilhed with all forts of drugs and medi¬ 

cines, under the care of fome Germans well flailed in 

the art of pharmacy and chemiftry. The yearly reve¬ 

nue of this difpenfatory amounts to 2000 rubles, al¬ 

lotted for frefh fupplies of the materia niediea; and 

from hence not only the army, but likewife all the 

chief cities of the empire, are furnilhed. 

The courts of judicature, cuftom-houfe, goals, and 

other public edifices, are built of ftone, large, ftrong, 

and malfy. The city of Mofcow was founded in the 

year 1334, and in procefs of time gradually enlarged 

itfelf to fuch a degree, that it is faid to have contain¬ 

ed 80,000 houfes : but in the fequel it fuffered great¬ 

ly, both from the enemy and fubteffive conflagrations. 
Neverthelefs, in the reign of Charles II. of England, 

while lord Carlifle was ambaflador at that court, the 

city was 12 miles in compafs, and the number of 

houfes computed at 40,000. Notwithftanding the fe- 

verity and vigilance of the magillracy in Mofcow, the 

city fwarms with fturdy-beggars and vagabonds, who 

fender it very unfafe to walk through the ftreets in the 

dark. Some of thefe, being armed with Ihort trun¬ 

cheons, lurk in oblcure corners, from whence they 

throw their weapons at the heads of paflengers with 

fuch dexterity that they feldom fail to knock them 

down : then they rob and murder them, and make off 

with the booty. The body of the perfon thus mur¬ 

dered is expofed in public for a certain time j and, if 

not owned, the magiftrates order it to be thrown into 

a large deep pit, dug on purpofe for the interment of 

all thofe who lofe their lives in this manner : thither 

fome priells repair on Whitfuntide-holidays, t6 fay 

mafs for the fouls of the deceafed. The ancient fplen- 

dour and opulence of Mofcow was greatly diminifhed 

by the building of Peterfburg, and the removal of the 

court to that city. Neverthelefs the place 13 ftfll po¬ 

pulous ; and there is plenty of all kinds of provifion, 

extremely good, and furprifinglv cheap; except the ar¬ 

ticle of fifti, for which there is a very great demand, 

occafioned by the four great lents and weekly falls 

obferved by the Ruffians. The canal between Mof¬ 

cow and Peterlburg is one of the mod ftupendous 

works of the czar Peter : it begins at the Nieva, and 

is continued from lake to lake, and river to river, for 

near, 1.00 leagues, until it reaches Mofcow. What is 

properly deemed the artificial canal, commences at the 

city of Novogorod, and is carried on with incredible 

labour and expence through the territories of Brog- 

nitz, Chriflitz, Chilojova, Witfchora, Volofcha, Torf- 

chock, the province of Twere, and the diftridt of 

Kiln. The city of Mofcow (lands about 650 miles from 

CafFa, the capital of Crim-Tartary; 950 miles from 

Conftantinople; 720 from Cracow in Poland; 66b 

from Stockholm ; and 132a from London ; in 55 de¬ 

grees 42 minutes of north latitude. 

MOSELLE, a river of Germany, which rifes in 

the mountains of Vauge in Lorrain, and, running thro* 

that duchy and the eleftorate of Triers, falls into the. 

Rhine at Coblentz. 

MOSES, the great prophet and lawgiver of the 

Jews, fon of Atnram, was born anno mu?idi 2433, and 

died without licknefs, annomundi 2553, aged 120.— 

He wrote the Pentateuch, and the book of Job is at¬ 
tributed to him. 

MOSKITO country, is lituated in North Ame¬ 

rica, between 85 and 88 degrees of well longitude, 

and between 13 and 15 degrees of north latitude; ha¬ 

ving the north fea on the north and eaft ; Nicaragua 

on the fouth ; and Plonduras on the weft ; and indeed 

the Spaniards efteem it a part of the principality of 

Honduras, though they have no colonies in the Mof- 

kito country. When the Spaniards firft invaded this 

part of Mexico, they maffacred the greateft part of the 

natives, which gave thofe that efcaped into the inac- 

ceffible part of the country an unfuperable averfion to 

them ; and they have always appeared ready to join 

any Europeans that come upon their coafts againft the 

Spaniards, and particularly the Englilh, who fre¬ 

quently come hither; and the Molkito-men being ex¬ 

cellent roarkfmen, the Englilh employ them in ftriking 

the maratee filh, &c. and many of the Molldto In¬ 

dians come to Jamaica, and fail with the Englilh in 

their voyages. 

Thefe people are fo fituated between moraffes and 

inacceffible mountains, and a coaft full of rocks and 

fhoals, that no attempts againft them by the Spa¬ 

niards, whom they mortally hate, could ever fucceed. 

Neverthelefs, they are a mild inoffenfive people, of 

great morality and virtue, and will never trull a man 

who has once deceived them. They have fo great a 

veneration towards the Englilh, that they have fpon- 

tarieoufly put themfelvgs and their lands tinder the 

protection and dominion of the crown of England. 

This was firft done when the duke of Albemarle was 

governor of Jamaica, and the-king of the Molkitos re¬ 

ceived a commiffion from his grace, under the feal bf 

that ifland ; fince which time, they have not only been- 

fteady in their alliance with the Englilh, but warm in 

their, affe&ions,. and very ufeful to them on many oc- 

cafions. 

When their king dies, the next male heir goes to 

Jamaica, to certify that he.is next in blood", and re¬ 

ceives a commiffion in form from the governor of Ja¬ 

maica to be king of the Molkitos, till which he is not 

acknowledged as fuch by his countrymen. So fond 

are thefe people of every thing that is Englifn, that 

the common people are proud of every Chriftian or 

furname given them by our feamen, who honour 

their chief men with the titles of fome of our nobility. 

MOSQUE, a temple or place of religious worlhip 

among the Mahometans. 

AH mofques are fquare buildings, generally con- 

ftru&ed of (tone. Before the chief gate there is a 

fqnare court paved with white marble ; and low gal¬ 

leries round it, whofe roof is fupported by marble pil¬ 

lars. In thefe galleries the Turks walh themfelves be¬ 

fore they go into the. mofque. In each mofque there 

is a great number cf lamps ; and between thefe hang 

many cryllal rings, oftriches eggs, and other curio- 

fities, which, when the lamps are lighted, make a fine 

Ihew. As it is not lawful to enter the mofque with, 

(lockings or Ihoes on, the pavements are covered with 

pieces of fluff fewed together, each being wide enough. 
ta 

Mofcs 

SI 
Mofque. 
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Mofs, to hold a row of men kneeling, fitting, or proftrate. 

Mofles. The women are <ot allowed to enter the mofque, but 

(lay in the porches without. About every mofque 

there are fix high towers, called minarets, each of 

which has three little open galleries, one above another: 

thefe towers, as well as the mofques, are covered with 

lead, and adorned with gilding and other ornaments; 

and’from thence, inftead of a bell, the people are call¬ 

ed to prayers by certain officers appointed for that 

purpofe. Moll of the mofques have a kind of hofpital 

belonging to them, in which travellers, of what reli; 

giou foever, are entertained three days. Each mofque 

has alfo a place called tarbe, which is the burying- 

place of its founders ; within which is a tomb fix or 

feven feet long, covered with green velvet or fattin ; 

at the ends of which are two tapers, and round it fe¬ 

deral feats for thofe who read the koran, and pray for 

the fouls of the deceafed. 

MOSS (Robert), dean of Ely, was bred in Ben- 
net-college Cambridge, of whicl} he was chofen a fel¬ 

low. He acquired the reputation of one of the moft 

ingenious performers of any about his time, of all 

kinds of public eXercifes, whether in claffical or aca¬ 

demical learning. His fermons at St Mary’s were 

much crowded. He publilhed fermons,and fomepoems: 

and he is fuppofed to be the author of a pamphlet 

intitled, A defence of my lords the bijbops, as 'well as 

the clergy of t he lower houfe of Convocation; in a letter 

from a member of that houfe to the prolocutor, concerning 

the late confutations about the bijhop of Bangor’s wri¬ 

tings. He died in 1729, aged 63. 

MOSSES, in botany. See Muscu 

Colours extracted from Mosses. See CoLOVR-Afo- 

king, n° 38. 
Moss is alfo a name given by fome to the boggy 

ground in many parts of England, more ufuaily called 

a fen and bog. 

In many of thefe grounds, as well in England and 

Ireland as in other parts of the world, there are found 

vaft numbers of trees Handing with their (lumps eredt, 

and their roots piercing the ground in a natural po- 

Ilure, as when growing. Many of thofe trees are bro¬ 

ken or cut off near the roots, and lie along, and this 

ufuaily in a north-eaft diredion. People who have 

been willing to account for this, have ufuaily refolved 

it into the effed of the deluge in the days of Noah 5 

but this is a very wild conjedure, and is proved falfe 

by many nnanfwerable arguments. The waters of this 

deluge might indeed have walhed together a great 

number of trees, and buried them under loads of 

earth ; blit then they would have lain irregularly and 

at random; whereas they all lie length wife from fouth- 

weft to north-eaft, and the roots all Hand in their na¬ 

tural perpendicular pofture, as clofe as the roots of 
trees in a fore ft. 

Befide, thefe trees are not all in their natural Hate, 

but many of them have the evident marks of human 

workmanlhip upon them, fome being cut down with 

an ax, fome fplit, and the wedges dill remaining in 

them ; fome burnt in different parts, and fome bored 

through with holes. Thefe things are alfo proved to 

be of a later date than the deluge, by other matters 

found among them, fuch a3 utenfils of ancient people, 

and coins of the Roman emperors. 

It appears from the whole, that all the trees which 

we find in this foffile date, originally grew in the very Mofle 

places where we now find them, and have only been-- 

thrown down and buried there, not brought from elfe- 

where. It may appear indeed an objection to this opi¬ 

nion, that moft of thefe foffil trees are of the fir kind;. 

and that Caefar faysexprefsly, that no firs grew in Bri¬ 

tain in his time: but this is eafily anfwered by obfer- 

ving, that thefe trees, though of the fir kind, yet are 

not the fpecies ufuaily called the fir, but pitch-tree; 

and Caefar has no where faid that pitch-trees did not 

grow in England. Norway and Sweden yet abound 

with thefe trees ; and there are at this time whole fo- 

refts of them in many parts of Scotland, and a large 

number of them wild upon a hill at Wareton in Staf- 
fordlhire to this day. 

In Hatfield marlh, where fuch vaft numbers -of the 

foffil trees are now found, there has evidently once 

been a whole foreft of them growing. The laft of 

thefe was found alive, and growing in that place 

within 70 years laft pall, and cut down for fome com¬ 
mon ufe. 

It is alfo objedled by fome to the fyftem of the firs 

growing where they are found foffile, that thefe coun¬ 

tries are all bogs and moors, whereas thefe forts of 

tree's grow only in mountainous places. But this is 

founded on an error; for though in Norway and Swe¬ 

den, and fome other cold countries, the fir-kinds all 

gro\v upon barren and dry rocky mountains, yet in 

warmer places they are found to thrive as well on wet 

plains. Such are found plentifully in Pomerania, Li¬ 

vonia, and Courland, &c. and in the weft parts of New 

England there are vaft numbers of fine (lately trees of 

them in low grounds. The whole truth feems to be, that 

thefe trees love a fandy foil; and fuch is found at the 

bottoms of all the modes where thefe trees are found 

foffile. The roots of the fir-kind are always found fix¬ 

ed in thefe; and thofe of oaks, where they are found 

foffile in this manner, are ufuaily found fixed in clay 

fo that each kind of tree is always found rooted in the 

places where they (land in their proper foil; and there 

is no doubt to be made, but that they originally grew 

there. When we have thus found that all the foffile 

trees we meet with once grew in the places where 

they are now buried, it is plain that in thefe places 

there were once noble forefts, which have been deftroy- 

ed at fome time ; and the queftion only remains how 

and by whom they were dellroyed. This we haverea- 

fon to believe, by the Roman coin3 found among 

them, was done by the people of that empire, and that 

at the time when they were eftabliflied, or eftablilh- 

ing, themfelves here. 

Their own hiftorians tells us, that when their armies 

purfued the wild Britons, thefe people always (helter- 

ed themfelves in the miry woods, and low watery fo¬ 

refts. Caefar exprefsly ffiys this; and obferves, that 

Caffibelan and his Britons, after their defeat, paffed 

the Thames, and fled into fuch low moraffcs and 

woods, that there was no purfuing them : and we find 

that the Silures fecured themfelves in the fame man¬ 

ner when attacked by Oftorius and Agricola. The 

fame thing is recorded of Venutius king of the Bri- 

gantes, who fled to fecure himfelf into the boggy fo¬ 

refts of the midland part of this kingdom: and Hero- 

dian exprefsly fays, that in the time of the Romans 

puffiing their conquefts in thefe iflands, it was the cu- 
ftom 
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Mofs. from of the Britons to fecure themfelves in the thick 

forefts which grew in their boggy and wet places, and 

when opportunity offered, to iffue out thence and fall 

upon the Romans. The confequence of all this was 

the defraying all thefe forefts; the Romans finding 
themfelves fo plagued with parties of the natives iffuing 

out upon them at times from thefe forefts, that they 

gave orders for the cutting down and deftroying all 

the forefts in Britain which grew on boggy and wet 
grounds. Thefe orders were punftually executed; 

and to this it is owing that at this day we can hard¬ 

ly be brought to believe that fuch forefts ever grew 

with us as are now found buried. 

The Roman hiftories all join in telling us, that when 

Suetonius Paulinus conquered Anglefea, he ordered 

all the woods to be cut down there, in the manner of 

the Roman generals in England : and Galen tells us, 

that the Romans, after their conqueft in Britain, kept 

their foldiers conftantly employedincutting down fo¬ 

refts, draining of roarfhes, and paving of bogs. Not 

only the Roman foldiers were employed in this man¬ 

ner, but all the native Britons made captives in the 

wars were obliged to aflift in it: and Dion Caffius 

tells us, that the emperor Severus loft no lefe than 

50,000 men in a few years time, in cutting down the 

woods and draining the bogs of this ifland. It is not 

to be wondered at, that fuch numbers executed the 

immenfe deftruftion which we find in thefe buried fo¬ 

refts. One of the greateft fubterranean treafures of 

wood is that near Hatfield ; and it is eafy to prove, 

that thefe people, to whom this havock is thus attri- 

buted, were upon the fpot where thefe trees now lie 

buried. The common road of the Romans out of the 

fouth into the north, was formerly from Lindum 

(Lincoln) to Segelochum (Little Burrow upon Trent), 

and from thence to Danum (Doncafter), where they 

kept a ftanding garrifon of Crifpinian horfe. A little 

off on the eaft,and north-eaft of their road, between the 

two laft-named towns, lay the borders of the greateft 

foreft, which fwarmed with wild Britons, who were 

continually making their fallies out, and their retreats 

into it again, intercepting their provifions, taking and 

deftroying their carriages, killing their allies and paf- 

fengers, and difturbing their garrifons. This at length 

fo exafperated the Romans, that they were determined 

to deftroy it ; and to do this fafely and effectually, 

they marched againft it with a great army, and en¬ 

camped on a great moor not far from Finningly: 

this is evident from their fortifications yet remain¬ 

ing- 
There is a fmall town in the neighbourhood called 

GJierfieldf and as the termination field feems to have 

been given only in remembrance of battles fought near 

the towns whofe names ended with it, it is not impro¬ 

bable that a battle was fought here, between all the 

Britons who inhabited this foreft, and the Roman 

troops under Oftorins. The Romans flew many of 

the Britons, and drove the reft back into this foreft, 

■which at that time overfpread all this low country. 

On this the conquerors taking advantage of a ftrong 

fouth-weft wind, fet fire to the pitch-trees, of which 

this foreft was principally compofed ; and when the 

greater part of the trees were thus deftroyed, the Ro¬ 

man foldiers and captive Britons cut down the re¬ 

mainder, except a few large one6 which they left 
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ftanding as remembrances of the deftrufiion of the Mofr. 

reft. Thefe fingle trees, however, could not Hand ' 
long againft the winds, and thefe falling into the ri¬ 

vers which ran through the country, interrupted their 

currents; and the water then overfpreading the level 

country made one great lake, and gave origin to the 

moffes or moory bogs, which were afterwards formed 

there, by the workings of the waters, the precipita¬ 

tion of earthy matter from them, and the putrefadion 

of rotten boughs and branches of trees, and the va(l 

increafe of water-mofs and other Lch plants which 

grow in prodigious abundance in all thefe forts of 

places. Thus were thefe burnt and felled trees buried 

under a new-formed fpungy and watery earth, and af¬ 

terwards found on the draining and digging thro’ this 
earth again. 

Hence, it is not ftrange that Roman weapons and 

Roman coins are found among thefe buried trees; and 

hence it is that among the buried trees fome are found 

burnt, fome chopped and hewn; and hence it is that 

the bodies of the trees all lie by their proper roots, and 

with their tops lying north-eaft, that is, in that di- 

reflion in which a fouth-weft wind would have blown 

them down : hence alfo it is, that fome of the trees 

are found with their roots lying flat, thefe being not 

cut or burned down, but blown up by the roots after¬ 

wards when left fingle; and it is not wonderful, that 
fuch trees as thefe fhould have continued to grow even 

after their fall, and (hoot up branches from their fides 

which might eafily grow into high trees. Phil.Tranf. 

n° 275-... 
By this fyftem it is alfo eafily explained why the 

moor foil in the country is in fome places two or three 

yards thicker than in others, or higher than it was for¬ 

merly, fince the growing up of peat-earth or bog- 

ground is well known, and the foil added by overflow¬ 

ing of waters is not a little. 

As the Romans were the deftroyers of this great and 

noble foreft, fo they were probably alfo of the feveral 

other ancient forefts; the ruins of which furnifhes us 

with the bog-wood of Staffordftu're, Lancaflurc,York- 

Ihire, and other counties. But as the Romans were not 

much in Wales, in the Me of Man, or in Ireland, it 

is not to be fuppofed that forefts cut down by thefe 

people gave origin to the fofiile wood found there: 

but though they did not cut down thefe for-Its, others 

did; and the origin of the bog-wood is the fame with 

them and with us. Holingfhead informs us, that Ed¬ 

ward I. being not able to get at the Welch becaufe 

of their hiding themfelves iu boggy woods, gave or¬ 

ders at length that they fhould all be deftroyed by fire 

and by the ax ; and doubtlefs the roots and bodies of 

trees found in Pembrokefhire under ground, are the 

remains of the execution of this order. The foflile 

wood in the bogs of the ifland of Man is doubtlefs of 

the fame origin, though we have not any accounts 

extant of the time or occafion of the forefts there be¬ 

ing deftroyed; but as to the foflile trees of the bogs of 

Ireland, we are exprefsly told, that Henry II. when 

he conquered that country, ordered all the woods to 

be cut down that grew in the low parts of it, to fe- 

cure his conqucfts, by cutting away the places of re- 

fort of rebels. 
Moving-Moss, We have an account in the Philofo- 

phfcal Tranfa&ions, of a moving mofs near Church- 
zp N town 
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Mofs. town in Lancaihire, which greatly alarmed the neigh- 

~ bourhood as miraculous. The mofs was obferved to 

rife to a furprifing height, and foon after funk as 

much below the level, and moved flowly towards the 

fouth. 
A very furprifing inftance of a moving mofs is that 

of Solway in Scotland, which happened in the year 

1771, after fevere rains which had produced terrible 

inundations of the rivers in many places. For the 
better underftanding of this event, we fhail give the 

following defcription of the fpot of ground where it 
happened. Along the fide of the river Elk there is a 

vale, about a mile broad, lefs or more in different 

places. It is bounded on the fouth-eaft by the river 

Elk, and on the north-weft by a fleep bank 30 feet 
in height above the level of the vale. From the top 

of the bank the ground rifes in an eafy afceofr for a- 
bout a quarter of a mile, where it is terminated by the 

mofs; which extends about two miles north and fouth, 

and about a mile and an half eaft and weft, and is 

bounded on the north-weft by the river Sark. It i3 
probable that the folid ground from the top of the 

bank above the vale was continued in the fame direc¬ 
tion under the mofs, before its eruption, for a confider- 

able fpace; for the mofs at the place where the erup¬ 
tion happened, was inclined towards the Hoping 

ground. From the edge of the mofs there was a 

gully or hollow, called by the country people the 

gap, and faid to be 30 yards deep where it entered 

the vale ; down which ran a fmall rill of water, which 

was often dry in fummer, having no fupply but what 

filtered from the mofs. The eruption happened at 

the head of this gap, on Saturday November 16th 
1771, about ten or eleven at night, when all the 

neighbouring rivers and brooks were prodigioufly 

fwelled by the rains. A large body of the mofs 

was forced, partly by the great fall of rain, and part¬ 
ly by fome fprings below it, into a fmall beck or 

burn, which runs within a few yards of its border to 

the fouth-eaft. By the united preffure of the water 

behind it, and of this beck, which was then very high, 

it was carried down a narrow glen between two banks 

about 300 feet high, into a wide and fpacious plain, 

over part of which it fpread with great rapidity. The 

mofs continued for fome time to fend off confiderable 
quantities $ which, being borne along by the torrent 

on the back of the firft great body, kept it for many 
hours in perpetual motion, and drove it ftill farther on. 

This night at lead 400 acres of fine arable land were 

covered with mofs from 3 to 12 or 15 feet deep. Se¬ 
veral houfes were deftroyed, a good deal of corn loft, 

&c. but all the inhabitants efcaped. When the wa¬ 

ters fubfided, the mofs alfo ceafed to flow; but two 

pretty confiderable ftreams continued to run from the 

heart of it, and carried off fome pieces of moffy mat¬ 

ter to the place where it burft. There they joined the 

beck already mentioned; which, with this addition, 

refumed its former channel; and, with a little affift- 

ance from the people of the neighbourhood, made its 
way to the Elk, through the midft of that great bo¬ 

dy of mofs which obftru&ed its courfe. Thus, in a 

great meafure drained, the new mofs fell feveral feet, 

when the fair weather came in the end of November, 

and fettled in a firmer and more folid body on the 

lands it had over-run. By thi3 inundation about 800 

acres of arable ground were overflowed before the mofs Mofs 

flopped, and the habitations of 27 families deftroyed. II ' 

Tradition has preferved the memory of a fimilar in- otac a* I 
undation in Monteith in Scotland. A mofs there al¬ 

tered its fituation in one night, and covered a great 
extent of ground. 

Moss-Troopers, a rebellious fort of people in the 

north of England, that lived by robbery and rapine, 

not unlike the tones in Ireland, the bucaneers in Ja¬ 
maica, or banditti of Italy. The counties of North¬ 

umberland and Cumberland were charged with an year¬ 
ly fum, and a command of men, to be appointed by 

juftices of the peace, to apprehend and fupprefs them. 

MOSTRA, in the Italian mufic, a mark at the end 

of a line or fpace, to (hew that the firft note of the 

next line is in that place : and if this note be accom¬ 

panied with a (harp or flat, it is proper to place thefe 
characters along with the moftra. 

MOTACILLA, in ornithology, a genus of birds 

of the order of pafieres; diftinguilhed by a ftraight 

beak of a fubulated figure, and a lacerated tongue. 

There are 49 fpecies belonging to this genus ; the 

moft remarkable are, 

1. The alba, or white wagtail, frequents the fides 

of ponds and fmall ftreams, and feeds on infeCts and 

worms. The head, back, and upper and lower fide of 

the neck, as far as the bread, are black; in fome the 

chin is white, and the throat marked with a black 

crefcent: the bread and belly are white ; the quill- 

feathers are duflcy ; the coverts black, tipt and edged 

with white. The tail is very long, and always in mo¬ 

tion. Mr Willoughby obferves, that this fpecies fliifta 

its quarters in the winter ; moving from the north to 

the fouth of England during that feafon. In fpring 
and autumn it is a conftant attendant on the plough, 

for the fake of the worms thrown up by that inftru- 

ment. 

2. The flava, or yellow wagtail, migrates in the 

north of England, but in Hampfhire continues the 

whole year. The male is a bird of great beauty: the 
bread, belly, thighs, and vent-feathers, being of a 

moft vivid and lovely yellow : the throat is marked 

with fome large black fpots; above the eye is a bright 

yellow line: beneath that, from the bill, crofs the 

eye, is another of a duflcy hue ; and beneath the eye 

is a third of the fame colour: the head and upper 

part of the body is of an olive-green, which brightens 

in the coverts of the tail; the quill-feathers are duflcy; 

the coverts of the wings olive-coloured ; but the lower 
rows duflcy, tipt with yellowifh white ; the two out- 

moft feathers of the tail half white; the others black, 

as in the former. The colours of the female are far 

more obfeure than thofe of the male : it wants alfo 

thofe black fpots on the throat. It makes its neft on 

the ground, in corn-fields : the outfide is compofedof 

decayed items of plants, and fmall fibrous roots; the 

infide is lined with hair: it lays five eggs. 

3. The regulus, or gold-coloured wren, is a native Plate 
of Europe, and of the correfponding latitudes of A- CLXXXII! 

fia and America. It is the leaft of all the European fi2- 

birds, weighing only a Angle drachm. Its length is 

about four inches and an half; and the wings, when 

fpread out, meafure little more than fix inches. On 

the top of its head is a beautiful orange-coloured fpot 

called its creji, which it can hide at pleafure ; the 
margins 
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Mote margins of the creft are yellow, and It ends In a pret- 

!i ty broad black line ; the fides of the neck are of a 
Motte. beaut;ful yellowilh green; the eyes furrounded with a 

white circle ; the neck and back of a dark green mix¬ 

ed with yellow ; the bread of a dirty white ; the tail 

compofed of 12 feathers of a brown colour, an inch 

and an half long, but not forked. In America it af- 

fociates with the titmice, running up and down the 

bark of lofty oaks with them, and collecting its food 
in their company, as if they were all of one brood. 

It feeds on infeCls lodged in their winter dormitories 
in a torpid date. 

4. The fialis, or blue-bird, is a native of mod parts 

of North America ; and is about the bignefsofa fpar- 

row. The eyes are large; the head and upper part 
of the body, tail, and wings, are of a bright blue, 

excepting that the end3 of the feathers are brown. The 

throat and bread are of a dirty red. The belly is white. 
It flies fwiftly, having very long wings; fo that the 

hawk generally purfues it in vain. It makes its ned 

in holes and trees; refembles our robin-red bread in its 

difpofltion, and feeds only on infeCts. 

Plate S' The fittoria, or taylor-bird, is a native of the 
CLXXXII. Ead-Indies. It is remarkable for the art with which 

fig- *• it makes its ned, feemingly in order to fecure itfelf and 

its young in the mod perfect manner poffible againd 

all danger from voracious animals. It picks up a dead 

leaf, and fews it to the fide of a living one: its (lender 

bill is the needle, and its thread is formed of fome fine 

fibres ; the lining is compofed of feathers, goffamer, 

and down : its eggs are white, the colour of the bird 

light-yellow; its length three inches; and its weight 

only three fifteenths of an ounce, fo that the materials 

of the ned and its own fize are not likely to draw down 

a habitation depending on fo flight a tenure. 

MOTE, in law-books, fignifics court or conven¬ 

tion; as a ward-mote, burgh mote, fwain-mote, &c. 

Mote-Bell, or Mot-Bell, the bell fo called, which 

was ufed by the Englilh Saxons to call people toge¬ 

ther to the court. See Folkmote. 

MOTH, in zoology. See Phal*na and Papilio. 

MOTHE le Vayer (Francis de la). See Vayer. 

MOTHER, a term of relation, denoting a woman 

who hath born a child. 

Mother of Pearl. See Pearl. 

MOTTE (Anthony Houdart de la), an ingenious 

Frenchman, greatly didinguidied by his writings in 

profe and verfe, and by his literary conteds with many 

eminent perfons, was born at Paris in 1672. He wrote 

with very different fuccefs, no man having been more 

praifed or more criticifed than he was: his literary pa¬ 

radoxes, his Angular fydems, in all branches of polite 

learning, and above all, his judgment upon the an¬ 
cients, which, like thofe of Pcrrault, were thought dif- 

refpeCtful and detracting, railed him up formidable 

adverfaries. Racine, Boileau, Rouffeau, and Madam 
Dacier, were among the number of thofe who made it 

their bufinefs to avenge antiquity on a man who, with 

more wit than genius or learning, affumed a kind of 

dictatorial authority in the province of belles let- 

tres. He became blind in the latter years of his life, 

and died in 173 1: a complete edition of all his works 

was publHhed in ti vols, 8vo. in 1754; though, as 

has been faid of our Swift, his reputation had been 

better confulied by reducing them to three or four. 

MOTION, is defined to be the continued and fuc- Motion, 
ceffive change of place. - 

There are three general laws of motion. 

1. That a body always perfeveres in its (late of 
reft, or of uniform motion in a right line, till by fome 

external force it be made to change its ftate : for as 
body is pafiive in receiving its motion, and the direc¬ 

tion of its motion; fo it retains them, or perfeveres in 

them without any change, till it be aCted on by fome- 
thing external. From this law it appears why we 

inquire not, in philofophy, concerning the caufe of the 

continuation of the motion or reft in bodies, which 

can be no other than their inertia; but if a motion 

begin, or if a motion already produced is either acce¬ 

lerated or retarded, or if the direction of the motion is 

altered, an inquiry into the power or caufe that pro¬ 

duces this change is a proper fubjeCt of philofophy. 

2. The fecond general law of motion is, The change of 

motion is proportional to the force impreffed, and is 
produced in the right line in which that force aCts. 

When a fluid aCts upon a body, as water or air upon 

the vanes of a mill, or wind upon the fails of a (hip, 

the acceleration of the motion is not proportional to 

the whole force of thofe fluids, but to that part only 

which is impreffed upon the vanes or fails, which de¬ 

pends upon the excels of the velocity of the fluid a- 

bove the velocity which the vane or fail has already 
acquired ; for if the velocity of the fluid be only equal 

to that of the vane or fail, it juft keeps up with it, but 

has no effeCt either to advance or retard its motion. 

Regard muft always be h^d to the direction in which 

the force is impreffed, in order to determine the change 

of motion produced by it: thus, when the wind aCts 

obliquely with refpeCt to the direction of a Ihip, the 

change of her motion is firft to be eftimated in the di¬ 

rection of the force impreffed ; and thence, by a pro¬ 

per application of mechanical and geometrical prin¬ 

ciples, the change of the motion of thte Ihip in her 

own direction is to be deduced. 3. The third general 

law of motion is, That aCtion and re-aCtion are equal, 

with oppofite directions, and are to be eftimated al¬ 
ways in the fame right line. Body not only never 

changes its ftate of itfelf, but refills by its inertia 

every aCtion that produces a change in its motion : 

hence when two bodies meet, each endeavours to per- 

fevere in its ftate, and refills any change; the one ac¬ 

quires no new motion, blit what the other lofcs in the 

fame direction ; nor does this laft lofe any force, but 

what the other acquires: and hence, though, by their 
collifion, motion paffes from the one to the other; yet 

the fum of their motions, eftimated in a given direc¬ 

tion, is preferved the fame, and is unalterable by their 
mutual aCtions upon each other. 

All motion may be confidered abfolutely or relative¬ 

ly. Abfolute or real motion, fays Mr Maclaurin, is 

when a body changes its place in ablolute fpace; and 

relative motion, is when a body changes its place only 
with relation to other bodies. 

From the obfervation of nature, every one knows 

that there is motion ; that a body in motion perfeveres 

in that ftate, till by the aCtion of fome power it is ne- 

ceflitated to change it; that it is not in relative or 

apparent motion in which it perfeveres in confequence 
of its inertia, but in real or abfolute motion. Thus the 

apparent diurnal motion of the fun and ftars would 

29 N 3 ceafe 
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Motion, ceafe, without the leaft power or force a&ing upon 

— them, if the motion of the earth was ftopt; and if the 

apparent motion of any ftar was deftroyed by a con¬ 

trary motion imprefled upon it, the other celeftial 

bodies would ftill appear to perfevere in their courfe. 

To make this matter ftill plainer, Mr Martin obferves, 

that fpace is nothing but an abfolute and infinite void, 

and that the place of a body i3 that part of the im- 

menfe void which it takes up or poflefles ; and this 

place may be coufidered abfolutely, or in itfelf, In which 

cafe it is called the abfolute place of the body ; or elfe 

with regard to the place of fome other body, and then 

it is called the relative or apparent place of the body. 

Now, as a motion is only the change of place in bodies, 

it is evident that it will come under the fame diftindtion 

of abfolute and relative, or apparent. All motion is 

in itfelf abfolute, or the change of abfolute fpace; but 

when the motions of bodies are confidered and compa¬ 

red with each other, then are they relative and appa¬ 

rent only: they are relative, as they are compared to 

each other; and they are apparent only, infomuch 
that not their true or abfolute motion, but the fum or 

difference of the motions only is perceivable to us. 
In comparing the motions of bodies, we may confi- 

der them as moving both the fame way, or towards 

contrary parts : in the firft cafe, the difference of mo¬ 

tion is only perceived by us; in the latter, the fum of 

the motions. Thus, for example; fuppofe two fhips, 

A and B, fet fail from the fame port upon the fame 
rhumb, and that A fails at the rate of five miles per 

hour, and B at the rate of three 5 here the difference 

of the velocity (viz. two miles per hour) is that by 
which the (hip A will appear to go from the fhip B 

forwards, or the fhip B will appear at A to go with 

the fame velocity backwards, to a fpe&ator in either 
refpeftively. 

If the two (hips, A and B, move with the fame degree 

of velocity, then will the difference be nothing, and fo 
neither fhip will appear to the other to move at all. 

Hence it is, that though the earth is continually re¬ 

volving about its axis; yet as all objedls on its furface 

partake of the fame common motion, they appear not 

to move at all, but are relatively at reft. 

If two fhips, A and B, with the degrees of velocity 

as above, meet each other, the one will appear to the 

other to move with the fum of both velocities, viz. at 

the rate of eight miles per hour; fo that in this cafe 

the apparent motion exceeds the true, as in the other 

it fell fhort of it. Hence the reafon why a perfon, 
riding againft the wind, finds the force of it much 

reater than it really is ; whereas if he rides with it, 
e finds it lefs. 

The reafon of all thefe phenomena of motion will 

be evident, if we confiderthat we muft be abfolutely at 

reft, if we would difcern the true or real motion of bodies 

about us. Thus a perfon on the ftrand will obferve 

the fhips failing with their real velocity. A perfon 

flanding ftill will experience the true ftrength and ve¬ 

locity of the wind; dnd a perfon placed in the regions 

between the planets will view all their true motions, 

which he cannot otherwife do, becaufe in all other 

cafes the fpcdtator’s own motion muft be added to or 

fubtradted from that of the moving body. 

Motion is either equable or accelerated. 

Equable motion is that by which a body pafle$ 

over equal fpaces in equal times. 

Accelerated motion is that which is continually * 

augmented or increafed, as retarded motion is that 

which continually decreafes; and if the increafe or de- 

creafe of motion be equal in equal times, the motion 
is then faid to be equally accelerated or retarded. 

Equable motion is generated by a Angle impetus or 

ftroke: thus the motion of a ball from a cannon i® 

produced by the Angle aftion of the powder in the 

firft moment: and therefore the velocity it firft fets out 

with would always continue the fame, were it void of 
gravity, and to move in an unrefifting medium; which 

therefore would be always equable, or fuch as would 

Carry it through the fame length of fpace in every 
equal part of time. 

Hence we may determine the theorems for the ex- 

preflions of the time (T) the velocity (V) and the 

lpace (S) pafled over in equable or uniform motion 
very eafily thus: 

If the time be given, or the fame, the fpace pafled 
over will be as the velocity, viz. S : V ; that is, with 

twice the velocity, twice the fpace ; with three time® 

the velocity, three times the fpace, will be pafled over 
in the fame time; and fo on. 

If the velocity be given, or remain the fame, then 

the fpace pafled over will be as the time, viz. S : T ; 

that is, it will be greater or lefs, as the time is fo. 

But if neither the time nor velocity be given or 
known, then will the fpace be in the compound ratio 

of both, viz. S : TV. Hence, in general, fince S : TV, 

we have V that is, the velocity is always direftly 

as the fpace, and inverfely as the time. And alfo 

T:^; that is, the time is as the fpace direflly, 

and as the velocity inverfely; or, in other words, it in- 

creafes with the fpace, and decreafes with the velocity. 
If, therefore, in any reftangle, one fide reprefent 

the time, and the other fide the velocity, it is evident 

that the area of the faid reftangle will reprefent the 

fpace pafled over by an uniform motion in that time, 
and with that velocity. 

Accelerated motion is produced by a conftant im- 

pulfe or power, which keeps continually a&ing upon 
the body, as that of gravity which produces the 

motion of falling bodies; which fort of motion is con- 

ftantly accelerated, becaufe gravity every moment adds 

a new impulfe, which generates a new degree of velo¬ 

city; and the velocity thus increafing, the motion muft 

be quickened each moment, or the body muft fall fa¬ 
lter and falter the lower it falls. 

In like manner a body thrown perpendicularly up¬ 

ward, as a ball from a cannon, will have its motion 

continually retarded, becaufe gravity a£ts conftantly 

upon it in a dire&ion contrary to that given it by the 

powder ; fo that its velocity upwards muft be con¬ 

tinually diminifhed, and fo its motion as continually 

retarded, till at la ft it be all deftroyed. The body 

has then attained its utmoft height, and is for a mo¬ 

ment motionlefs; after which it begins todefeend with 

a velocity in the fame manner accelerated, till it comes 

to the earth’s furface. 

Singe the momentum (M) of a body is compound¬ 

ed of the quantity of matter (Q ), and the velocity 

(V), we have this general expreffion M=QV, for the 
force 
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JljMotion, force of any body A ; and fuppofe the force of ano- 

" therbody B be reprefented by the fame letters in Ita¬ 

lics, viz. M—§V. 
Let the two bodies A and B in motion impinge on 

each other diredtly ; if they tend both the fame way, 

the fum of the r motions towards the tame part will be 
QV+Qy. But if they tend towards contrary parts, 

or meet, then the Aim'of their motions towards the 

fame part will be QV—4LT* for fince the motion of 
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and the momentum B ; therefore QV - 

Q±3_ ” Q±3~Q-+^ “ 
the quantity of the motion loll in A after the ftroke, 

and confcquently is equal to what is gained in B, as 
may be fliewn in the fame manner. 

But fince a part of this expreffion (viz. 

o"ne"of the bodies iTcontrary to what it was before, it ig confta thc ,ofc Qr mot|on w;„ ever be prop^5al 
muft be conne&ed by a contrary fign. Or thus; be- . . . - ■ • ■ - r ■ 
caufe, when the motion of B confpires with that of A, 

it is added to it; fo, when it is contrary, it is fub- 

du&ed from it, and the fum or difference of the ablo- 

lute motions is thc whole relative motion, or that 

which is made towards the fame part. Again, this 

total motion towards the fame parts, is the fame both 

to the other part VdtzW. But this lofs or change of 

motion iu either body is the whole effeft, and fo mea- 
fures the magnitude or energy of the ftroke. Where¬ 

fore any two bodies, not elaftic, ftrike each other 

with a ftroke always proportionable to the fum of 

their velocities (V+^) if they meet, or to the differ- 
locities (V- 

before and after the ftroke, in cafe the two bodies A 

and B impinge on each other; becaufe, whatever 
change of motion is made in one of thofe bodies by 

the ftroke, the fame is produced in the other body 

towards the fame part; that is, as much as the mo¬ 

tion of B is increafed or decreafed towards the fame 

part bv the aftion of A, juft fo much is the motion 
r“■1 * '. . “ . J . , , 1- _ »u uuuics pcriecny ciauic, me rcniiucui power or 

^0>rinsby "h;ch the. p.artf d,¥ace.d bythe ftr?ke r.c* 

ence of their velocities (V—V) if they tend the lame 
way. 

Hence, if one body (B) be at reft before the ftroke, 
then V—o; and the magnitude of the ftroke will be as 

V ; that is, as the velocity of the moving body A ; 

and not as the fquare of its velocity, as many phi- 

lofophers (viz. the Dutch and Italians) maintain. 

In bodies perfe&ly elaftic, the reftituent power or 

by the equal re-a&ion of B, by the third law of mo¬ 

tion. 
In bodies not elaftic, let x be the velocity of the 

bodies after the ftroke (for, fince we fuppofe them not 

elaftic, there can be nothing to feparate them after col- 

lifion ; they muft therefore both go on together, or 

with the fame celerity). Then the fum of the motions 

after collifion will be Qx+4b(,’ whence, if the bodies 
tend the fame way, we have QV+^/^Qx-f g>x, or 

if they meet, QV—and accordingly 

Qy+^-. or9Iz 
~Q±iL—’ Qj-41 

If the body (B) be at reft, then F=o, and the ve¬ 

locities of the bodies after the ftroke will be S*L. 

Thus if the bodies be equal (viz. Q=4L) and A with 
IO degrees of velocity impinge on B at reft ; then 

-SX. ——=c=x. If Q=4L 1 and V: V: t 10: 6 we 
Q±^L 2 

have2g+§£4=8=*, the velocity after the ftroke. 

If the bodies are both in motion, and tend the con¬ 

trary way; then when Q_=4L and V—V, it is plain 

QXlZthat is, the bodies which meet with: 

equafbulks and velocities will deftroy each other’s mo¬ 

tion after the ftroke, and remain at reft. If Q=^but 

V: V:i6: 14, then =« which 

(hews that equal bodies meeting with unequal veloci¬ 

ties, they will, after meeting the ftroke, both go on 

the fame way which the moil prevalent body moved 

before. 

If the velocity be multiplied by the 

quantities of matter Q_ and 41* we fhall have 

— the momentum of A after the ftroke 

ftore themfelves to their firft fituation, is equal to the 

force impreffed, becaufe it produces an equal effedl; 

therefore, in this fort of bodies, there is a power of 

a&ion twice as great as in the former non-daftic bo¬ 

dies ; for thefe bodies not only ftrike each other by 

impulfe, but likewife by repulfe, they always repelling 

each other after the ftroke. But we have ihewn, that 

the force with which non-elaftic bodies ftrike each o- 

ther is as ; therefore the rea&ion of elaftic bo¬ 

dies is the fame ; that is, the velocity with which ela¬ 

ftic bodies recede from each other after the ftroke, is 

equal to the velocity with which they approached each 

other before the ftroke. Whence if x and y be the 

_ velocities of two bodies A and B, tending the fame 

Qj"4L way after the ftroke, fince V—V—y—x, we have 

x+V—V=y } whence the motion of A after the ftroke 

will beQx, and that of B will be ^x+^V—QF ; and 

the fum of thefe motions will be equal to the fum of 

the motions before the ftroke, viz. Qx+Qx-f- 4JV—< 

$r=Qy+&r. Wheuce, by reducing the equation, 

it will be Qx+^xrrQV—£V+2 $f} and x=- 

the velocity of the body A- 

Again, the velocity of B is x+V—V— 

QV-gy-Hgy Here 

we fuppofe the bodies tend the fame way before the 

ftroke; and it is evident from the equation above, 

that fo long as QV-4-2J^//'is greater than 4JV, the ve¬ 
locity (x) of A after the ftroke will be affirmative, or 

the body A will move the fame way after the ftroke 

as before; but when QFis greater than QV+2^, 

the velocity (x) will be negative, or the body A will' 

be reflefted back. 
If the body B be at reft, then Vzzo; and x= 

QV- 
which (hews the body A will go forwards 

or backwards, as QV is greater or leffer than 4£V, op 

A greater or leffer than B. ^ 
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IfQ=3, Q=,V=ro, and V—o; then after the ftroke 2QV^,_<-> 

' the velocity of A will be ^£=§£=85^5=!° Tli® * 

MOT 

With this momentum B will ftrike C 

QJ-4L 5 5 

=2, and th'e velocity of B will be =12. 
. . 5 

If the bodies are both in motion, and ^=5, the reft is 

the fame as before; then $Z=6z= velo- 
Q+€. 

city of A after the ftroke, and ~11 = 

velocity of B after the ftroke. 

If the bodies A and B move towards contrary parts, 

or meet each other, then will the relative velocity, to 

which the force of the ftroke is proportional, be V-\-V; 
and fo the velocities of A and B after the ftroke will 
be x and x+V+T; and fo the motion of A willbeQx 

and gx+gy+QFs the fum of thefe motions in 
+£*+CV+£F=aQy—^V— the motion towards the 

fame part before the ftroke. Whence we have x= 
Qy fpy 2 @ y 
——^ an<* therefore the velocity of B will 

2qv+(^-^ 

Q+€ + + — 
If QV+2j^Tbe greater than QV, the motion of 

the body A will be backwards; otherwife it will go 
on forwards as before. 

If Q^3, ^=2, V=io, and V=$\ then will the ve- 

locity of A be j ana f„ 

the body A will go back with two degrees of ve¬ 

locity. The velocity of B, after the ftroke, will be 
2QV+QJ— 

If the bodies are equal, that is, if Q=rj^, then x= 

—2$y_ 

Motion : 

" f *“.1W>CV' II 
at reft and contiguous to it; the velocity generated in Motteux* 

C will be and its momentum will be —~~— 
%+C 

_ aQC aQV __4QV€C 

“£+cxQj-iL Q£+Qc+sg+gcr 
If now we fuppoie B a variable quantity, while A 

and C remain the fame, we (hall find what proportion 
it muft have to each of them, in order that the momen- 

tnm of C may be a maximum, or the greatelt pofiible, 
by putting the fluxion thereof equal to nothing; that is, 

4Q*C * V <9-—4OC ^ 

whence"g« 
and fo QC—^^J confequrntly Qj : C, 

or A: B :: B : C; that is, the body B is a geometri¬ 

cal mean between A and C. Hence if there be any 

number («) of bodies in a geometrical ratio (r) to each 
other, and the firft be A, the fecond will be rA, the 

third r* A, and fo on to the laft, which will be rn } A. 

Alfo, the velocity of the firft being V, that of the fe. 

, -n u 2V ,r 2QY • u _ zAV 2V N 
cond will be —7— (for •" u-— — N 

i+r v 

that of the third 4V_ 

’rq±^‘g 

i+r* 

fo on to the laft, which will be - 

-V; which (hews, that when equal bodies 

meet each other, they are refle&ed back with inter¬ 

changed velocities; for in that cafe alfo the velocity of 

B becomes 2~^-=V. 

If the bodies are equal, and one of them at reft, as 

B, then fince and V=o, we have the velocity 
of A after the ftroke x-0; or the body A will abide 

at reft, and the velocity of B will be zrV, the veloci¬ 

ty of A before the impulfe, as appears by the example 
in the figure referred to. 

If feveral bodies B, C, D, E, F, are contiguous 

in a right line, and another equal body A ftrike B 
with any given velocity, it (hall lofe all its motion, or 

be quiefeent after the ftroke; the body B which re¬ 

ceives it will communicate it to C, and C to D, and 

D to E, and E to F ; and becaufe a&ion and re-ac- 

tion between the bodies B, C, D, E, are equai, as 

they were quiefeent before, they mull continue fo; 
but the body F> having no other body to re-aft upon 

it, has nothing to obftrudt its motion; it will there¬ 

fore move on with the fame velocity which A had at 

firft, becaufe it has all the motion of A, and the fame 
quantity of matter by hypothefis. 

Let there be three bodies A, B, C, and let A ftrike 

B at reft ; the velocity generated iu B by the ftroke 
2QV 

will be anc* k l^ie momentum of B will be 

~A+rA~i+rJ 
8V 

that of the fourth T=r-, and 
i+r* 

_I*—*V. 
i+r 

The momentum of the firft will be AV, that of the 

fecond that of the third that of the 
i+r i+r* 

fourth and fo on to the laft, which will be 
l+r3 

To give an example of this theorem; if sari 00, and 

r=2,then will the firft body A be to the laft rn *A, 

as 1 to 633825300000000000000000000000, near¬ 

ly ; and its velocity to that of the laft nearly a3 
271022000000000000 to 1: laftly, the momentum of 

the firft to that of the laft will be nearly as 1 to 

2338480000000. 
If the number (») of bodies be required, and the 

ratio of the momenta of the firft and laft be given a3 

1 to M, and the ratio of theferies r given alfo; then, 

:R, we have the momentum of the laft putting 
i+r 

body expreffed by =M-Rn 15 therefore 

the logarithm of M (/. M) is equal to the logarithm 

of R (/. R) multiplied by the power n—1; that is, 

/. M 
/. M—n—iX/.R; confiquently ^-^-+t=«, the num¬ 

ber of bodies required. 

MOTTEUX (Peter), a French gentleman, born 

and educated at Rouen in Normandy. Coming ovet 

to England on account of the perfecution of the Pro 

teftants, he became a confiderable trader in London 

kept an Eaft- India warelioufe in Leadenhall-ftreet 
and had a genteel place in the general poft-office, re 

luting to foreign letters, being malter of feveral lan 
guages, 
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Motto guages. He was a man of wit and humour; and ac- 

iir r (lu*re^ f° perfeft a maftery of the Englifh language, 
t ou ines-t},at j,e not on]y Was qualified to oblige the world with 

a very good tranflation of Don Quixote, but alfo 

wrote feveral fongs, prologues, epilogues, &c. and 
what was (till more extraordinary, became a very emi¬ 

nent dramatic writer in a language to which he was 

not a native. He was at laft, in the year 1718, found 

dead in a diforderly houfe, on his birth*day, when he 
completed his 58th year. 

MOTTO, in armoury, a fhort fentence or phrafe, 

carried in a fcroll, generally under, but fometimes over, 

the arms'; fometimes alluding to the bearing, fome¬ 

times to the name of the bearer, and fometimes con¬ 
taining whatever pleafes the fancy of the devifer. 

MOVEABLE, in general, denotesany thing ca¬ 

pable of being moved. 

Moveable Subjet9, in Scots law, any thing that 

moves itfelf, or can be moved ; in contradiftin&ion to 

immoveable or heritable fubjeds, as lands, houfes, 

&c. 

MOVEMENT, in mechanics, a machine that is 

moved by clock-work. See Clock and Watch. 

Perpetual Movement. Many have attempted to 
find a perpetual movement, but without fuccefs; and 

there is reafon to think, from the principles of me¬ 

chanics, that fuch a movement is impoflible: for tho’, 

m many cafes of bodies ailing upon one another, 

there is a gain of abfolute motion, yet the gain is al¬ 
ways equal in oppofite dire&ions; fo that the quantity 

of dired motion is never increafed. 

To make a perpetual movement, it appears necef- 

fary that a certain fyftem of bodies, of a determined 

number and quantity, Ihould move in a certain fpace 
for ever, and in a certain way and manner; and for 

this there mull be a feries of adions returning in a 

circle, otherwife the movement will not be perpetual; 

fo that any adion by which the abfolute quantity of 

force is increafed, of which there are feveral forts, 
muft have its correfpondiug counter-adion, by which 

the gain is deftroyed, and the quantity of force reftored 

to its firft Rate. 
Thus by thefe adions there will never be any gain 

of dired force to overcome the fridion and refiftance 

of the medium; fo that every motion being diminifhed 

by thefe refiftances, they muft at length languifh and 

ceafe. 
MOVING plants. See Hedysarum, Tremella, 

and Mimosa. 
MOULD, or Mold, in the mechanic arts, a cavity 

cut with a defign to give its form or imprefiion to fome 

fofter matter applied therein; of great ufe in Sculp¬ 

ture, Foundery, &c. See thefe articles. 

Mould, iu agriculture, aloofekindof earth, every¬ 

where obvious on the furface of the ground, called 

alfo natural or mother earth; by fome alfo loam. For 

an account of the nature and properties of this earth, 

fee Agriculture, Part I. 
MOULDINESS, a term applied to bodies which 

corrupt in the air, from fome hidden principle of hu¬ 

midity therein; and whofe corruption (hews itfelf 

by a certain white down or lanugo on their furface, 
which, viewed through a microfcope, appears like a 

kind of meadow, out of which arife herbs and flowers, 

fome only in the bud, others full-blown, and others de¬ 

cayed; each having its root, ftalk, and other parts. Moulding 
See Mucor. H . 

MOULDING, any thing cafl in a mould, or that Mountam- 

feems to have been fo though in reality it were cut 
with a chifel or the ax. 

Mouldings, in architeilure, proje&ures beyond 
the naked wall, column, wainfcot, &c. the affemblage 

of which forms corniches, door-cafes, and other deco¬ 
rations of Architecture. See that article. 

MOULIN (Charles du), a celebrated civilian, and 
one of the mod learned men of the 16th century, was 

born of a confidtrable family at Paris in 1500, and 
acquired great reputation by his lie ill in the law. He 

publifhed many works, which have been colleiled to¬ 

gether, and printed in five volumes folio; and are juftly 

coniidered as the mod excellent works that France has 

produced on the fubjedt of civil law. He died at Paris 

in 1566. 

Moulin (Peter du), a Proteftant divine, believed 
to be of the fame family with the former, was born in 

1568. He taught philofophy at Leyden; and after¬ 

wards became chaplain to the princefs of Navarre. 
At the king of England’s defire he came hither iu 

1615, and prepared a plan for the union of the Pro- 

teflant churches. The univerfity of Leyden offered 
him a profefTorfhip of divinity in 1619: but he refufed 

it, and prefided at the fynod held by the Calvinifts at 

Alais in 1620. Some time after, being informed by 

Mr Drelincourt that the French king refolved to have 

him thrown into prifon, he retired to Sedan, where 

the duke de Bouillon made him profefTor of divinity* 

and minifter in ordinary. He was employed by the 

Calvinifts in the moll important affairs; and died at 
Sedan in 1658. His principal works are, 1. The 

anatomy of Arminianifm. 2. A treatife on repent¬ 

ance, and the keys of the church. 3. The Capuchine, 
or the hiftory of thofe monks. 4. The buckler of 

faith, or a defence of the reformed churches. 5. The 

judge of controverfies and traditions. 6. The anatomy 

of the mafs. 7. The novelty of Popery. 

Peter du Moulin, his eldeft fon, was chaplain to 

Charles II. of England,'and prebendary of Canter¬ 
bury, where he died in 16S4, aged 84. He wrote, 

1. The peace of the foul, in French. 2. Clamor re- 

git fanguinis; which Milton, by miflake, attributed 

to Alexander Morus. 3. A defence of the Proteftant 

religion, in Englifh. 

MOULINET, is ufed, in mechanics, to fignify 

a roller, which, being crofTed with two levers, is ufually 

applied to cranes, capftans, and other forts of en¬ 

gines of the like nature, to draw ropes, and heave up 

(tones, &c. 

Mouhnet is alfo a kind of turnflile, or wooden 

crofs, which turns horizontally upon a flake fixed in 

the ground; ufually placed in pafTages to keep out 

horfes, and to oblige paffenger3 to go and come one 

by one. Thefe moulinets are often fet near the out¬ 

works of fortified places at the Tides of the barriers, 

through which people pafs on foot. 

MOUND, a term ufed for a bank or rampart, or 

other fence, particularly that of earth. 

Mound, in heraldry, a ball or globe with a crofs 
upon it, fuch as our kings are ufually drawn with, 

holding it in their left hand, as they do the feeptre in 

the right. 
MOUNT, 
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Mount. MOUNT, an elevation of earth, called alfo mouti- 

~ 'tain. See Mountain. 
Mount of Piety, certain funds or eftablifhment6 in 

Italy, where money is lent out on fome fmall fecurity. 

There were alfo mounts of piety in England, raifed by 

contribution for the benefit of people ruined by the 

extortions of the Jews. 
MOUNTAIN, a part of the earth riling to a 

confiderable height above the level of the furface 

thereof. 
The origin of mountains is varioufly afiigned by 

philofophers: fome will have them coeval with' the 

world, and created along with it; others, among 

whom is Dr Burnet, will have them to take their rife 

from the deluge, urging that the extreme irregularity 

and diforder vifible in them, plainly Ihews they do not 

come immediately out of the hand of God, but are 

the wrecks of the old world, broken into the abyfs. 
$ee Deluge. 

Others again allege from hiftory, that the roots 
of many hills being eaten away, the hills themfelve3 

have fubfided and funk into plains; whence they con¬ 

clude, that where the corruption is natural, the gene¬ 

ration is fo too. It appears certain to many, that 

fome mountains mud have generated gradually, and 

have grown up in procefs of time, from the fea-lhells, 

&c. found in them, which they fuppofe may be ac¬ 

counted for from a violent wind blowing the fand, See. 

into huge heaps, which were made into a mafs by the 

rain, &c. The origin of mountains, in the opinion of 
Mr Ray, feems to have been from explofions by means 

of fubterraneous fires; and he thinks it very probable, 

that they all have vaft hollows beneath them: and 

that this might have been the means ufed at the crea¬ 
tion to make the dry land appear, he thinks no way 

diffonant to reafon, fince hiftory proves that fires have 

raged in fubterraneous caverns under the feas; and 
there is no natural impofltbility in fire’s fubfifting in 

fuch caverns, even when the earth was all over covered 
with water, as at the firft creation. 

Mountains appear to many to be defers and blemilhes 
in the earth; but they are truly of the utmoft ufe and 

ireceffity to the well-being both of man and other ani¬ 

mals. They ferve as fereens to keep off the cold and 

nipping blafts of the northern and eaftern winds; 

they ferve for the produdion of a great number of 
vegetables and minerals, which are not found in any 

other foil; the long ridges and chains of lofty and 

topping mountains, being generally found to run 

from eaft to weft, ferve to ftop the evagation of the 

vapours towards the poles, without which they would 

all run from the hot countries, and have them defti- 

tute of rain. Mr Ray adds, that they condenfe thefe 
vapours, like alembic heads, into clouds; and fo, by a 

kind of external diftillation, give origin to fprings and 

rivers; and by amaffmg, cooling, and conftipating 
them, turn them into rain, and by that means render 

the fervid region of the torrid zone habitable. He 

farther adds, that many creatures cannot live bnt 
in particular fitnations; and even the tops of the 

higheft and the coldeft mountains are the only places 

where fome creatures, as well birds as quadrupeds, 
will live. 

M. BufFon remarks, that the higheft mountains of 

the world, as well a3 the large ft, are fituated in the 

torrid zone; and the nearer we approach the equator, Mountai 

the greater are the inequalities on the earth’s furface. " 
“ A fhort enumeration of mountains and iflands 

(fays he) will be fufficient to eftablifh this point.— 

In America, the Cordileras, which are the higheft 1 
mountains in the world, lie precifely under the equa¬ 

tor; and they extend on both fides a confiderable 
way beyond the tropic circles. The higheft moun¬ 

tains of the Moon, of Monomotapa, and the great and 

little Atlas in Africa, lie either under or very near 

the equator. In Afia, mount Caucafus, the chain of J 

which, under different names, runs into China, and 

through this whole extent, lies nearer the equator 
than the poles. In Europe, the Pyrenees, the Alps, 

and the mountains of Greece, which form one chain, * I 

are ftill lefs diftant from the equator than the pole. 

“ Thefe chains of mountains of which we have j 

given an enumeration, are higher and of greater ex¬ 

tent, both in length and breadth, than thofe of more 

northern countries. With regard to their diredion, 

the Alps form a continued chain which runs acrofs 

the whole continent from Spain to China. They 

commence on the fea-coaft of Galicia, join the Py¬ 

renees, traverfe France by Vivares and Auvergne, run 

through Italy, and ftretch into Germany above Dal¬ 

matia, until they reach Macedonia; from thence they 

join the mountains of Armenia, the Caucafus, the 

Taurus, the Imaus, and at laft terminate on the coaft 

of Tartary. Mount Atlas in the fame manner tra- 

verfes the whole continent of Africa, from the king¬ 

dom of Fez to the Straits of the Red Sea. The 

mountains of the moon have likewife the fame direc¬ 

tion; but the mountains of America have an oppofite 

diredion. The vaft chains of Cordileras, and other 

mountains, run more from fouth to north than from 
eaft to weft.” 

This affertion concerning the magnitude and height 

of mountains, is no doubt neceffary for the fupport of 
his theory of the earth *; but it is by no means agree- • 1 

able to fad. The mountains of the moon, though Earth. | 
much nearer the equator than the Alps, are not, by 

all accounts, equal to them in fize; one of the peaks 

of the Alps, named Mont Blanc, being reckoned the 

higheft point of land in Europe, Afia, or Africa. 

According to fome late computations, this peak is 

more than 800 feet higher than mount .Etna would 

be with Vefuvius fet on its top ; fo that we may 

reckon it little inferior to the higheft mountains even 

in America. In Mr Forfter’s account of the Southern 

Thule alfo, he tells us of an exceeding high mountain 

feen on that ifland, and which was thought to be little 

lefs than two miles perpendicular; and yet this ifland 

lies in a very confiderable fouth latitude: fo that 
the height of mountains feems by no means to be 

in proportion to the vicinity of the equator or torrid 
zone. 

The mod remarkable mountain in the world for 

fhape, is that called the needle mountain, or the inac- 
cefible mountain, in Dauphiny.—This i3 a vaft hill, 

placed as it were bottom upwards, or fet on its fum- 

mit on the earth, with its broad bafe elevated in the 

air; it is but about 1000 paces in circumference at 

bottom, and above 2000 at the top. On the centre 

of the plain at the top there ftands another fmall and 

very narrow, but very high hill. It obtained its name 

from 
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Mountain, from the fuppofed impoffibility of afcending it, on ac- 

" count of its projeftion outwards. Some hardy perfons, 

however, once ventured to climb it; and found at the 

top a number of the chamois, animals by no means 

qualified for climbing, and which doubtlefs had never 

either amended or defcended the mountain, and which 
mult be fuppofed to have bred there for many ages; 

though it is very difficult to account for their coming 
there. 

The difficulty and danger of afcending to the tops 

of mountains, proceeds not from the thinnefs of the 

air as has been commonly reported ; but the reafon 

is, that they rife with fuch a rugged and precipitate 

afcent, that they are utterly inacceffible. In fome 

places they appear like a great wall of 600 or 700 feet 

high 5 in others, there Hick out enormous rocks, that 

hang upon the brow of the fteep, and every moment 

threaten deftruftion to the traveller below. 

In this manner almoft all the tops of the higheft 

mountains are bare and pointed. And this naturally 

proceeds from their being fo continually aflaulted by 

thunders and tempefts. All the earthy fubftances with 

which they might have been once covered, have for 
ages been wafhed away from their fummits; and no¬ 

thing i6 left remaining but immenfe rocks, which no 

tempeft has hitherto been able to deftroy. 

Neverthelefs, time is every day and every hour ma¬ 

king depredations; and huge fragments are feen tum¬ 

bling down the precipiece, either loofened from the 

fummit by the froft or rains, or ftruck down by light¬ 

ning. Nothing can exhibit a more terrible picture 

than one of thefe enormous rocks, commonly larger 

than an boufe, falling from its height with a noife 
louder than thunder, and rolling down the fide of the 

mountain. Dr Plot tells us of one in particular, which 

being loofened from its bed, tumbled down the preci¬ 

pice, and was partly (hattered into a thoufand pieces. 

Notwithftanding, one of the largeft fragments of the 

fame, Hill preferving its motion, travelled over the Slain below, croffed a rivulet in the midfi, and at laft 

opped on the other fide of the bank! Thefe frag¬ 

ments, as was faid, are often ftruck ofF by lightning, 

and fometimes undermined by rains; but the moft u- 

fual manner in which they are difunited from the moun¬ 

tain, is by froft ; the rains infinuating between the 

iuterftices of the mountain, continue there until there 

comes a froft ; and then, when converted into ice, the 

water fwells with an irrefiftible force, and produces 
the fame effeft as gun-powder, fplitting the moft fo- 

lid rocks, and thus fhattering the fummits of the 

mountain. 

But not rocks alone, but whole mountains, are, by 

various caufes, difunited from each other. We fee, 

in many parts of the Alps, amazing clefts, the fides 

of which fo exadlly correfpond with the oppofite, that 

no doubt can be entertained of their having been once 

joined together. At Cajeta, in Italy, a mountain was 

fplit ir. this manner by an earthquake; and there is 

a paflage opened through it, that appears as if elabo¬ 

rately done by the induftry of man. In the Andes 

thefe breaches are frequently feen. That at Thermo- 

pyle, in Greece, has been long famous. The moun¬ 

tain of the Troglodytes, in Arabia, has thus a paflage 

through it: and that in Savoy, which nature began, 

and which Vidtor Amadeus completed, is an inftance 
Vol VII. 2 

of the fame kind. Mountain. 

We have accounts of fome of thefe difruptions, im- 
diately after their happening. “ In the month of 

June, in the year 1714, a part of the mountain of 
Diableret, in the diftridt of Valais, in France, fud- 

denly fell down, between two and three o’clock in the 

afternoon, the weather being very calm and ferene. 

It was of a conical figure, and deftroyed 55 cottages 

in the fall. Fifteen perfons, together with about 100 

beads, were alfo cruflied beneath its ruins, which co¬ 

vered an extent of a good league fquare. The duft it 

occafioned inftantly covered all the neighbourhood in 

darknefs. The heaps of rubbifh were more than 300 

feet high. They {topped the current of a river that 

ran along the plain, which now is formed into feveral 

new and deep lakes. There appeared, through the 

whole of this rubbifh, none of thofe fubftances that 

feemed to indicate that this difruption had been made 
by means of fubterraneous fires. Moft probably, the 

bafe of this rocky mountain was rotted and decayed; 

and thus fell, without any extraneous violence.” In 

the fame manner, in the year 1618, the town of Pleurs, 

in France, was buried beneath a rocky mountain, at 

the foot of which it was fituated. 

Thefe accidents, and many more that might be 

enumerated of the fame kind, have been produced by 

various caufes: by earthquakes, as in the mountain at 
Cajeta; or by being decayed at the bottom, as at 

Diableret. But the moft general way is, by the 

foundation of one part of the mountain being hol¬ 

lowed by waters, and thns wanting a fupport, break¬ 

ing from the other. Thus it generally has been found 

in the great chafms in the Alps ; and thus it almoft 

always is known in thofe difruptions of hills which 

are known by the name of land-flips. Thefe are no¬ 

thing more than the Hiding down of an higher piece 

of ground, difrooted from its fituation by fubterra¬ 

neous inundations, and fettling itfelf upon the plain 

below. 

There is not an appearance in all nature that fo 

much aftonifhed our anceftors as thefe land-flips. In 
fad, to behold a large upland, with itshoufes, its corn, 

and cattle, at once loofened from its place, and float¬ 

ing as it were upon the fubjacent water; to behold it 

quitting its ancient fituation, and travelling forward 

like a {hip, in queft of new adventures; this is cer¬ 

tainly one of the moft extraordinary appearances that 
can be imagined; and, to a people ignorant of the 

powers of nature, might well be confidered as a pro¬ 

digy. Accordingly, we find all our old hiftorians 

mentioning it as an omen of approaching calamities. 

In this more enlightened age, however, its caufe is 

very well known ; and, inftead of exciting ominous 

apprehenfions in the populace, it only gives rife to 
fome very ridiculous law-fuits among them, about 

whofe the property {hall be; whether the land which 

has thus flipt, {hall belong to the original pofleflor, or 

to him upon whofe grounds it has encroached and 

fettled. What has been the determination of the 

judges is not fo well known; but the circumflances of 

the flips themfelves have been minutely enough and 

exaftly deferibed. 
In the lands of Slatberg, in the kingdom of Ireland, 

there flood-a declivity gradually afcending for near half 

a mile. In the year 1713* and on the 10th of March, 

29 O the . 



M O U [ 5238 ] M O U 
/ Mountain, the inhabitants perceived a crack on its fide, fomewhat 

like a furrow made with a plough, which they im¬ 

puted to the effeCts of lightning, as there had been 

thunder the night before. However, on the evening 

of the fame day, they were furprifed to hear an hide¬ 

ous confufed noife ifluing all round from the fide of 

the hill; and their curiofity being raifed, they reforted 
to the place. There, to their amazement, they found 

the earth for near five 3cres all in gentle motion, and 

Aiding-down the hill upon the fubjacent plain. This 

motion continued the remaining part of the day, and 

the whole night: nor did the rtoife ceafe during the 

whole time; proceding, probably, from the attrition 

of the ground beneath. The day following, however, 

this ftrange journey down the hill ceafed entirely; 

and above an acre of the meadow below was found 

covered with what before compofed a part of the de¬ 
clivity. 

However, thefe flips, when a whole mountain’s fide 

feems to defcend, happen but very rarely. There are 

forne of another kind, however, much more common; 

and, as they are always fudden, much more dange¬ 

rous. Thefe are fnow-flips, well known, and greatly 

dreaded by travellers. It often happens, that when fnow 

has long been accumulated on the tops and on the fides 

of mountains, it is borne down the precipice either by 

means of tempelh or its own melting. At firft, when 

loofened, the volume in motion is but fmall; but it 

gathers as it continues to roll, and, by the time it has 

reached the habitable parts of the mountain, it is ge¬ 
nerally grown of enormous bulk. Wherever it rolls, 

it levels all things in its way; or buries them in un¬ 

avoidable definition. Inftead of rolling, it fome- 
times is found to Aide along from the top; yet even 

thus it is generally as fatal as' before. Neverthelefs, 

we have had an inftance, a few years ago, of a fmall 

family in Germany that lived for above a fortnight 

beneath one of thefe fnow-flips. Although they were 

buried during that whole time in utter darknefs, and 

under a bed of fome hundred feet deep, yet they were 

luckily taken out alive, the weight of the fnow being 

fupported by a beam that kept up the roof; and 

tiourifhment being fupplied them by the milk of a fhe- 

goat that was buried under the fame ruin. 

Attraction ©/'"Mountains. This is a late difcovery, 

and a very confiderable confirmation of Sir Ifaac New¬ 
ton’s theory of univerfal gravity. According to the 

Newtonian fyftem, an attractive power is not only 

exerted between thofe large mafits of matter which 

conftitute the fun and planets; but likewife between 

all comparatively fmaller bodies, and even between the 

fmallelt particles of which they are compofed. A- 

greeably to this hypothefis, a heavy body, which 

ought to gravitate or tend toward the centre of the 
earth, in a direction perpendicular to its furface, fup- 

pofing the faid furface to be perfectly even and fphe- 

rical, ought likewife, though in a lefs degree, to be 

attracted and tend towards a mountain placed on the 

earth’s furface : fo that a plumb-line, for inftance, of 

a quadrant, hanging in the neighbourhood of fuch a 

mountain, ought to be drawn from a perpendicular 

fituation, in confequence of the attractive power of 

the quantity of matter of which it is compofed, aCting 

in a direction different from that exerted by the whole 

A By a very eafy calculation it is found that fuch a mountain 

mafs of matter in the earth, and with a proportionably Mountain 
inferior degree of force. •- 

Though Sir Ifaac Newton had long ago hinted at 

an experiment of this kind ; and had remarked, that 

“ a mountain of an hemifpherical figure, three miles 

high and fix broad, would not, by its attraction, 

draw the plumb-line two minutes out of the perpendi¬ 
cular (a) :”yet no attempt to afcertain this matter, by 

aClual experiment, was made till about the year 1738; 

when the French academicians, particularly Meffrs 

Bouguer and Condamine, who were fent to Peru to 

meafure a degree under the equator, attempted to 

difcover the attractive power of Chimborazo, a moun¬ 

tain in the province of Qmto. According to their 
obfervations, which were however made under circum- 

ftances by no means favourable to an accurate folution 

of fo nice and difficult a problem, the mountain Chim¬ 

borazo exerted an attraction equal to eight feconds. 

Though this experiment was not perhaps fufficient to 

prove fatisfaCtorily even the reality of an attraction, 

much lefs the precife quantity of it; yet it does not 

appear that any fteps had been fince taken to re¬ 
peat it. 

Through the munificence of his Britannic majefty, 

the royal fociety were enabled to undertake the execu¬ 

tion of this delicate andimportant experiment; the aftro- 

nomer royal was chofen to conduCt it. After various 

inquiries, the mountain Schehallien, fituated nearly in 

the centre of Scotland, was pitched upon as the moft 

proper for the purpofe that could be found in this ifland. 

The obfervations were made by taking the meridian 

zenith diftances of different fixed ftars, near the zenith, 
by means of a zenith feCtor of ten feet radius 5 firft on 

the fouth, and afterwards on the north fide of the hill, 

the greateft length of which extended in an eaft and 
weft direction. 

It is evident, that if the mafs of matter in the hill 

exerted any fenfible attraction, it would caufe the 

plumb-line of the feCtor, through which an obferver 

viewed a ftar in the meridian, to deviate from its per¬ 

pendicular fituation, and would attraCt it contrary 
ways at the two ftations, thereby doubling the effeCt. 

On the fouth fide the plummet would be drawn to the 

northward, by the attractive power of the hill placed 
to the northward of it: and on the north fide, a con¬ 

trary and equal defleClion of the plumb-line would 
take place, in confequence of the attraction of the hill, 

now to the fouthward of it. The apparent zenith 

diftances of the ftars would be affcCted contrarywife; 

thofe being increafed at the one ftation which were 
diminifhed at the other: and the correfpondent quan¬ 

tities of the defleClion of the plumb-line would give 

the obferver the fum of the contrary attractions of the 

hill, aCting on the plummet at the two ftations ; the 

the half of which will of courfe indicate the attractive 
power of the hill. 

The various operations requifite for this experi¬ 

ment lafted about four months; and from them it ap¬ 

pears, that the fum of the two contrary attractions of 
the mountain Schehallien, in the two temporary ob¬ 

fervations which were fucceffively fixed half-way up 

the hill (where the effeCt of its attraction would be 

greateft) was equal to 11". 6.—From a rough com-, 

putation, founded on the known law of gravitation, 
and 

would attract tbc plumb-line i’ 18" from the perpendicular. 
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and on an afliimption that the denfity of the hill is 

" equal to the mean denfity of the earth ; it appears 

that the attra&ion of the hill ftiould amount to about 

the double of this quantity. From thence it was in¬ 

ferred, that the denfity of the hill is only about half 

the mean denfity of the earth. It does not appear, 

however, that the mountain Schehallien has ever been 

a volcano, or is hollow ; as it is extremely folid and 

denfe, and feemingly compofed of an entire rock. 

The inference drawn from thefe experiments may 

be reduced to the following: 

“ I. It appears, that the mountain Schehallien 

exerts a fenfible attraction; therefore, from the rules 

of pliilofophifing, we are to conclude, that every moun¬ 

tain, and indeed every particle pf the earth, is endued 

with the fame property, in proportion to its quantity 

of matter. 

“ 2. The law of the variation of this force, in the 

inverfe ratio of the fquares of the diftances, as laid 

down by Sir Ifaac Newton, is alfo confirmed by this 

experiment. For if the force of attraction of the 

hill had been only to that of the earth as the matter 

in the hill to that of the earth, and had not been 

greatly increafed by the near approach to its centre, 

the attraction thereof muft have been wholly infenfible. 

But now, by only fuppofing the mean denfity of the 

earth to be double to that of the hill, which feems 

yery probable from other confiderations, the attrac¬ 

tion of the hill will be reconciled to the general law of 

the variation of attraction in the inverfe duplicate ratio 

of the diftances, as deduced by Sir Ifaac Newton from 

the comparifon of the motion of the heavenly bodies 

with the force of gravity at the furface of the earth} 

and the analogy of nature will be preferved. 

“ 3. We may now, therefore, be allowed to admit 

this law, and to acknowledge, that the mean denfity 

of the earth is at leaft double of that at the furface; 

and confequently that the denfity of the internal parts 

of the earth is much greater than near the furface. 

Hence alfo, the whole quantity of matter in the earth 

will be at leaft as great again as if it had been all com¬ 

pofed of matter ofthe fame denfity with that at the fur¬ 

face ; or will be about four or five times as great as if it 

were all compofed of water.—This conclufion, Mr 

Mafkelyne adds, is totally contrary to the hypothefis 

of fome naturalifts, who ‘ fuppofe the earth to be only 

a great hollow fhell of matter ; fnpporting itfelf from 

the property of an arch, with an immenfe vacuity in 

the midft of it.’ But, were that the cafe, the at¬ 

traction of mountains, and even fmaller inequalities in 

the earth’s furface, would be very great, contrary to 

experiment, and would affeCt the mealures of the 

degrees of the meridian much more than we find they 

do ; and the variation of gravity, in different latitudes, 

in going from the equator to the poles, as found by 

pendulums, would not be near fo regular as it has been 

found by experiment to be. 

“ 4. As mountains arc, by thefe experiments, found 

capable of producing fenfible defleCtions of the plumb- 

lines of aftronomical inftruments ; it becomes a mat¬ 

ter of great importance, in the menfuration of degrees 
in the meridian, either to clioofe places where the ir¬ 

regular attractions of the elevated parts may be fmall; 

or where, by their fituation, they may compenfate or 

-counteract the effeCts of each other.” 

3 

For meafuring the heights of mountains, fee the ar- Mofe 

tide Barometer, and the fame in the Appendix. 8 
MOUSE, in zoology. See Mus. 

Mouse-Ear, in bot3ny. See Hierachium. 
Mouse-7W/.^ See Myosurus. 
ZXw-Mouse. See Sorex. 

MOUSUL, or Mosul, a town ofTurkey in Afia, 
feated on the weftern bank of the river Tigris, nearly 

oppolite to the place where Nineveh formerly flood. 

It is a large,place, furrounded with high walls; but the 
houfes are ill-built, and in feveral places gone to ruin; 

however, it has a ftrong caftle and a citadel. It is a 

place of great trade, particularly in cloth and all 

forts of cottons and filks. At fome diftance from 

Mouful is a mofque, in which they pretend the pro¬ 
phet Jonah lies. The inhabitants are generally Ma¬ 

hometans ; but there are a great number of Neflorian 

Chriftians. It was befieged in vain by the Perfians in 
1743. E. Lon. 41. 45. N. Lat. 35. 30. 

MOUTH, in anatomy, a part of the face, confid¬ 

ing of the lips, the gums, the infides of the cheeks, 
the palate, the falival glands, the os hyoides, the 

uvula, and the tonfils; which fee under the article 
Anatomy. 

Mr Derham obferves, that the mouth in the feveral 

fpecies of animals is nicely adapted to the ufes of fuch 

a part, and well fized and fhaped for the formation of 
fpeech, the gathering and receiving of food, the 

catching of prey, &c. In fome creatures it is wide 

and large, in others little and narrow; in fome it it 

formed with a deep incifure into the head, for the 

better catching and holding of prey, and more eafy 

comminution of hard, Urge, and troublefome food ; 

and in others with a Ihorter incifure, for the gathering 

and holding of herbaceous food. In birds, it is neatly 

lhaped for piercing the air; hard and horny, to fup- 

ply the want of teeth; hooked, in the rapacious kind, 

to catch and hold their prey; long and {lender in thofe 

that have their food to grope for in moorilh places ; 

and broad and long in thofe that fearch for it in the 

mud. Nor is the mouth lefs remarkable in infeCts : 

in fome it is forcipated, to catch, hold, and tear the 

prey ; in others aculeated, to pierce and wound ani¬ 

mals, and fuck their blood ; in others, ftrongly rigid, 

with jaws and teeth, to gnaw and ferape out their 

food, carry burdens, perforate the earth, nay the 

hardeft wood, and even ftones themfelves, for houfes 
and nefts for their young. 

MOXA, alfo called artemijia Cbinenfis. Moxa, or 

mug’wort of China. It is a foft lauuginous fubftance, 
prepared in Japan from the young leaves of a fpecies 

of mugwort, by beating them together when thoroughly 

dried, and rubbing them betwixt the hands, till only 

the fine fibres are left. 

The down on the leaves of mullein, cotton, hemp, 
&c. do as well 3s moxa. 

In the Eaftern countries it is ufed by burning it on 

the Hein: a little cone of the moxa is laid upon the 
part, previoufly moiftened, and fet on fire at the top ; 

it burns down with a temperate glowing heat, and 

produces a dark-coloured fpot, the exulceration of 

which is promoted by applying a little garlic ; the 

ulcer is left to difeharge, or is foon healed, ac¬ 

cording to the intention in ufing the moxa. See Ar¬ 

temisia. 
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Moyle MOYLE (Walter), a learned Englilh writer in the 

1,1 18th century, defeended of a good family in Cornwall, 

Mucor‘ where he was born in 1672. He was fent to Oxford, 

and thence removed to the temple; where he applied 

bimfelf chiefly to the general, and more noble parts of 

the law, fuch as led him to the knowledge of the con- 
ftitution of the Englilh government. In 1697 he had 

a (hare with Mr Trenchard in writing a pamphlet, 

entitled, “ An argument (hewing that a (landing army 

is inconfiftent with a free government, and abfolutely 
deftru&ive to the conftitutionof the Englilh monarchy.” 

He tranflated Xenophon’s difeourfe upon improving 

the (late of Athens. He was for fome time member 
of parliament, in which he always adted an honourable 

part; applying himfelf to the improvement and regu¬ 

lation of trade, and the employment of the poor, which 

has fo near a connexion with trade. He afterwards 

retired to his feat at Bake in Cornwall, where he ap¬ 
plied himfelf with vigour to his ftudies, and died in 

1721. In 1726, his works were printed at London, 

in 2 vols 8vo. 
MUCILAGE, in pharmacy, is in general any vif- 

cid or glutinous liquor. 
Mucilage, alfo imports the liquor which princi¬ 

pally ferves to moiften the ligaments and cartilages of 

the articulations; and is fupplied by the mucilaginous 

glands. 
MUCOR, in botany, a genus of the order of fungi, 

belonging to the cryptogamia clafs of plants. There 
are 12 fpecies; the molt remarkable of which are, 
I. The fpaerocephalus, or grey round-headed mucor, 

growing upon rotten wood, and fometimes upon de¬ 

cayed plants and modes. The (talks of this are gene¬ 
rally black; about a line in height, bearing each at the 

top a fpherical ball about the fize of a pin’s head; its 

coat or rind is covered with a grey powder, and con¬ 

taining within a black or fufeous fpongy down. The 

coat bnrfts with a ragged, irregular margin. 2. The 

lichenoides, or little, black, pin headed mucor. This 

fpecies grows in groups near to each other, in chafms 
of the barks of old trees, and upon old park-pales. 

The ftalks are black, about two lines in height; 

bearing each a (ingle head, fometimes a [double or 
treble one, of the fize of muftard or poppy feeds, of 

a roundifh figure at firft, but when burltj often flattilh 

or truncated, and of a black colour. The internal 

powdered down is black, with a tinge of green. 3. The 
mucedo, or common grey mould, grows on bread, 

fruits, plants, and other fubftances in a putrid (late. 
It grows in cluflers ; the ftalks a quarter of an inch 

high, pellucid, hollow, and cylindrical ; fupporting 

each a lingle globular head, at firft tranfparent, after¬ 

wards dark grey; which bnrfts with elaftic force, and 

ejedls fmall round feeds difcoverable by the microfcope. 

4 The glaucus, or grey clufter-headed mould, is 
found on rotten apples, melons, and other fruits ; as 

alfo upon decayed wood, and the (talks of wheat. 

Thefe are of a pellucid grey colour; the ftalks gene¬ 

rally fingle, fupporting a fpherical ball, which, when 

magnified, appears to be compounded of numerous, 
fine, moniliform, necklace-Hke radii. 5. The crufta- 

ceus, or fingered mould, is frequent upon corrupted 

food of various Linds. It is of a white aqueous co¬ 
lour; the ftalks fingle, each fupporting at the top four 

or five necklace-like radii, diverging from the fame 

point or centre. 6. The fepticus, or yellow frothy Mucur, 

mucor, is found on the leaves of plants, fuch as ivy-- - 

and beech, &c. fometimes upon dry dicks, and ’fre- 
frequently upon the tan or bark in hot-houfes. It is 

of no certain fize or figure, but of a fine yellow colour, 

and a fubftance refembling at firft cream beat up into 

froth. In the fpace of 24 hours it acquires a thin 
filmy coat, becomes dry, and full of a footy powder 

adhering to downy threads. The feeds under the mi¬ 
crofcope appear to be globular. Haller ranks it un¬ 

der a new genus, which he terms fuligo; the charac¬ 

ters of which are, that the plants contained under it 

are foft, and like butter at firft, but foon change into 
a black footy powder. 

MUCUS, a mucilaginous liquor fecreted by certain 
glands, and ferving to lubricate many of the internal 

cavities of the body. In its natural (late it is gene¬ 

rally limpid and colourlefs; but, from certain c3ufes, 

will often affume a thick confidence and whitifh co¬ 

lour like pus. As it is fometimes of very great im¬ 

portance in medicine to dillinguifli thefe two fluids 
from each other, this was lately propofed as the fub- 

je£l of a prize-difputation by the iEfculapian Society 

of Edinburgh. The prize was gained by Mr Charles 

Darwin (ludent of medicine from Litchfield. The con- 
clufions drawn from his experiments were, 

J. Pus and mucus are both foluble in the vitriolic 
acid, though in very different proportions, pus being 

by far lead foluble. 

2. Theaddition of water to either of thefe compounds 

decompofes it. The mucus thus feparated, either 
fwims in the mixture, or forms large flocculi in it; 

whereas the pus falls to the bottom, and forms, on a* 

gitation, an uniform turbid mixture. 

3 Pus is diffufible through a diluted vitriolic acid, 
though mucus is not. The fame alfo occurs with wa¬ 

ter, or with a folution of fea fait. 

4. Nitrous acid diffolves both pus and mucus. Wa-* 

ter added to the folution of pus produces a precipi¬ 
tate, and the fluid above becomes clear and green, 

while W3ter and the folution of mucus form a turbid 
dirty-coloured fluid. 

5. Alkaline lixivium diffolves, though fometimes 

with difficulty, mucus, and generally pus. 

6. Water precipitates pus from fuch a mixture, but 

does not mucus. 
7. Where alkaline lixivium does not diffolve pus, it 

dill dillinguifhes it from mucus, as it then prevents its 

diffufion through water. 
8. Coagulable lymph is neither foluble in concen¬ 

trated nor diluted vitriolic acid. 
9. Water produces no change on a folution of fe- 

rum in alkaline lixivium, until after long (landing, and 

then only a very flight fediment appears. 

xo. Corrofive fublimate coagulates mucus, but does 

not pus. 
From the above experiments it appears, that (Irong 

vitriolic acid and water, diluted vitriolic acid, and cau- 

ftic alkaline lixivium and water, will ferve to diftin- 

guilh pus from mucus ; that the vitriolic acid can fe- 

parateit from coagulable lymph, and alkaline lixivium 

from ferum. 
Hence, when a perfon has any expedlorated mat¬ 

ter, the compofition of which he wilhes to afeertain, 

let him diffolve it iff vitriolic acid, and in cauftic alka¬ 
line 
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I Mud. line lixivium. And let him add pure water to both 

folutions. If there be a fair precipitation in each, he 

may be allured that fome pus is prefent. But if there 
be a precipitation in neither, it is a certain teft that 

the mixture is entirely mucus. If the matter cannot be 
made to diffolve in alkaline lixivium by time and tritu- 

ration, we have alfo reafon to believe that it i« pus. 

MUD-inquAna, the American name of a remark¬ 
able kind of two-footed amphibious animal found in 

South Carolina, firft obferved by Dr Garden of Char- 

leftown, and afterwards defcribed by John Ellis, F.R.S. 

in the Phil. Tranf. p. 189. 
“ It is found (fays he) in fwampy and muddy places, 

by the fide of pools, under the trunks of old trees that 
hang over the water. 

Plate “ The leffer one B, which is preferved in fpirits, 
IjLXXXlVmeafures about 9 inches in length} and appears to 

be a very young ftate of the animal, as we may ob- 

ferve from the fin of the tail, and the opercula or co¬ 

verings of the gills being not yet extended to their 
full fize. Thefe opercula, in their prefent ftate, confift 

each of three indented lobes, hiding the gills from view, 

and are placed juft above the two feet. Thefe feet 
appear like little arms and hands, each furniftied with 

four fingers, and each finger with a claw. 

“ In the fpecimen A, which is 31 inches long, the 

head is fomething like an eel, but more compreffed; 

the eyes are fmall, and placed as thofe of the eel are. 

In this they are fcarce vifible. This fmallnefs of the 

eye beft fuits an animal that lives fo much in mud. The 
noftrils are very plainly to be diftinguifhed ; thefe, 

with the gills, and remarkable length of the lungs, 
fhew it to be a true amphibious animal. The mouth 

is fmall in proportion to the length of the body ; but 

its palate and infide of the lower jaw (fee fig. C.) are 

well provided with many rows of pointed teeth: with 
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fins to fwim with during this ftate ; and which they 

lofe, as well as the fins of their tails, when they change 

and become land-animals; as I have obferved by keep¬ 
ing them alive for fome time myfelf. 

“ Recollecting thefe obfervations on the changes of 
our lizard, and at the fame time the many remarkable 

changes in frogs, I began to fufpeCt whether this ani¬ 
mal might not be the larva ftate of fome large kind of 

lizard; and therefore requefted the favour of Dr So- 

lander to examine with me the lacertas in the Britifti 

Mufeum,that we might fee whether any of the young 
ones had only two feet; but after carefully going thro’ 

many kinds, w« could plainly difcover four feet per¬ 

fectly formed, even in thofe that were but juft coming 

out of their eggs. 

“ During this ftate of uncertainty, I forwarded to 
Dr Linnaeus of Upfal, at Dr Garden’s requeft, his 

account of the largeft fpecimen, and at the fame time 

fent him one of the fmaller fpecimens preferved in fpi¬ 

rits; defiring his opinion, for my own as well as Dr 
Garden’s fatisfaCtion. 

“ About the end of January laft I was favoured 

with an anfwer from the profeflbr, dated Upfal, Dec* 

27th 1765; wherein he fays, 

“ I received Dr Garden’s very rare two-footed ani¬ 
mal with gills and lungs. The animal is probably the 

larva of fome kind of lacerta, which I very much defire 

that he will particularly inquire into. If it does not 

undergo a change, it belongs to the order of nantes, 

which have both lungs and gills; and if fo, it muft be 

a new and very diftinCt genus, and fhould moft pro¬ 
perly have the name of Jirtn. I cannot poffibly de- 

feribe to you how much this two-footed animal has 

exercifed my thoughts; if it is a larva, he will no 

doubt find fome of them with four feet. It is not an 

eafy matter to reconcile it to the larva of the lizard 

this provifion of nature, added to the /harp exterior tribe, its fingers being furnilhed with claws ; all the 

bony edges of both the upper and under jaw, the ani¬ 

mal feems capable of biting and grinding the hardeft 

larvas of lizards that I know are without them, (digi- 

tis muticis). Then, alfo the branchiae, or gills, ■— 

kind of food. The lkin, which is black, and full of not to be met with in the aquatic falamanders, which 

fmall feales, refembles fhagreen. Thefe fcales are of are probably the larvas of lizards. Further, the croak- 

different fizes and fhapes, according to their fituation; ing noife or found it makes, does not agree with the 

but all appear funk into its gelatinous furface: thofe larvas of thofe animals; nor does the fituation of the 

along the back and belly are of an oblong oval form, 
and clofe fet together; in the other parts they are 

round, and more diftinft. Both the fides are mottled 

with fmall white fpots, and have two diftinCt lines com- 

pofed of fmall white ftreaks continued along from the 

feet to the tail. The fin of the tail has no rays, and 

anus. So that there is no creature that ever I faw, that 

I long fo much to be convinced of the truth, as what 

this will certainly turn out to be. 
“ P. S. In a letter lately received from Dr Gar¬ 

den, he mentions one remarkable property of this ani*. 

mal, which is, that his fervant endeavouring to kill one 

is no more than an adipofe membrane like that of the of them by dafhing it againft the ftones, it broke into 

eel; this fin appears more diftinCtly in the dry animal 

than in thofe that have been preferved in fpirits. 
“ The opercula, or coverings to the gills, in dry fpe- 

three or four pieces : he further fays, that he has had 

an opportunity of feeing many of them lately of a 

much larger fize, and that he never faw one with more 

'cimens, appear fhrivelled up; but yet we may plainly than two feet; fo that he is fully convinced that it is 

fee that they have been doubly pennated. Under thefe quite a new genus of the animal-kingdom.” 

coverings are the openings to the gills, three on each 
fide, agreeable to the number of the opercula. In the 

plate, at fig. F. the fins are reprelented as they appear 

when juft taken out of the water and put into the fpi¬ 

rits of wine. 
1 The form of thefe pennated coverings approach 

MUFFLE, in chemiftry, a vcffel much ufed in fome 

metallurgic operations. Ip figure it reprefents an ob¬ 
long arch or vault, the hinder part of which is clofed 

by a femicircular plane, and the lower part, or floor 

of which, is a rectangular plane. It is a little oven 

that is placed horizontally in affay and enamelling fur- 

very near to what I have fome time ago obferved in the naees, fo that its open fide correlponds with the door 

larva, or aquatic ftate of our Enghlh lacerta, known 

by the name of eftOT'water-ne'wt, (ice fig. D and E), 

of the fire-place of the furnace. Under this arched 
oven fmall cupels, or crucibles, are placed; and the fub- 

which ferve them for coverings to thtir gills, and for fiances contained are thus expofed to heat without con- 
taCh 
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tadl of fuel, fmoke, or afhes. 

MUFTI, the chief of the ecclefiaftical order, or 

. primate of the muffulman religion. The authority of 

the mufti is very great in the Ottoman empire; for 

even the fultan himfelf, if he would preferve any ap¬ 

pearance of religion, cannot, without hearing his opi¬ 

nion, put any perfon to death, or fo much as inflift 
any corporal punifhment. In all a£lions, efpecially 

criminal ones, his opinion is required, by giving him 

a writing in which the cafe is dated under feigned 

names; which he fubfcribes with the words, He Jhall, 
or, Shall not be puntjhed. Such outward honour is paid 

to the mufti, that the grand fignior himfelf rifes up to 

him, and advances fevcn fteps to meet him when he 
comes into his prefeuce. He alone has the honour of 

killing the fultan’s left Ihoulder, whild the prime vizier 
kilfes only the hem of his garment. When the grand 

fignior addreffes any writing to the mufti, he gives him 

the following titles: To the efad, the w'tfefl of the wife, 

inftrutied in all knowledge, the inaft excellent of excel- 

lents, abfdining from things unlawful, the firing of vir¬ 

tue and of true fcience, heir of the prophetic doftrines, 
refolver of the problems of faith, revealer of the orthodox 

articles, key of the treafures of truth, the light to the 

doubtful allegories, Jlrengthened with the grace of the 
ftpreme Legiftator of mankind, may the Mojl High God 

perpetuate thy virtues! The eleftion of the mufti is 

folely irpthe grand fignior, who prefents him with a 
ved of rich fables, &c. If he is conviQed of treafon, 

or any great crime, he is put into a mortar kept for 

that purpofe in the Seven Towers at Condantinople, 
and pounded to death. 

MUGGLETONIANS, a religious fe& which arofe 
in England about the year 1657; fo denominated from 
the'r leader Lodowick Muggleton, a journeman- taylor, 

who, with his aflociate Reeves, fet up for great pro. 
phets, pretending, as it is faid, to have an abfolute 

power of faving and damning whom theypleafed; and 
giving out that they were the two lad witrielTes of God 

that Ihould appear before the end of the world. 

MUGIL, the mullet; in ichthyology, a genus of 

fifhes belonging to the order of abdominales. The 
lips are membranaceous, the inferior one being cari- 

nated inwards; they have no teeth; the branchiollege 
membrane has feven crooked rays; the opercula are 

fmooth and round ; and the body is of a whitilh co¬ 

lour. There are two fpecies, diftinguilhed by the num¬ 
ber of rays in the back-fin. 

The mullet is juflly ranked by Ariflotle among the 

pifces littorales, or thofe that prefer the Ihores to the 
full fea; they are found in great plenty on feveral of 

the fandy coads of our ifland, and haunt in particular 

thofe fmall bays that have influxes of frelh water. 

They come in great (hoals, and keep rooting like hogs 
in the fand or mud, leaving their traces in form of 

large round holes. They are very cunning: and when 

furrounded with a net, the whole fhoal frequently 

efcapes by leaping over it; for when one takes the 
lead, the others are fure to follow. This circumdance 

is obferved by Oppian ; who alfo informs us, that if 

thefe fifhes fail to get over at the firil leap, they never 
attempt a fecond, but lie without motion as if they re- 

ligned themfelves to their fate. Mr Pennant fays he 

is uncertain whether this lad observation holds good or 

not; however, Oppian had good opportunity of exa- 

Mu!e. 

mining thofe fifh, as they fometimes fwarm on the coads Mugworj 
of the Mediterranean. Near Martegues, in the fouth ^ j! 

of France, abundance of mullets are taken in weres. 

made of reeds placed in the fliallows. Of the milts of 

the males, which are there called alletants, and of the 

rpes of females, which are called botar, is made botargo. 

The materials are taken out entire, covered with fait 

for four or five hours, then prefled a little between two 

boards or flones, wafhed, and at lad dried in the fun 

for 13 or 14 days. 
This fifh was fometimes made the inflrument of a 

horrible punifhment for unfortunate gallants. It was 

ufed both at Athens and Rome; but it is very doubt¬ 

ful whether it was a legal punifhment or not. By Ho* 

race it is mentioned iu the following lines: 

Difcineta tunica fugiendum eft, et pedc nude; 
Ne ritimmi pereant, out Py G A, aut denique fama. 

Satyr. II. lib. i. 13a. 

The mullet is an excellent-fifh for the table, but at 

prefent not a fafhionable one. 

MUGWORT, in botany, a fpecies of Artemisia, 
An infufion of this plant in white wine, or a bath 

made of it, has been always edeemed an emmenagogue, 

and ufeful in difficult parturition. The leaves, when 

young and tender, are frequently made ufe of by the 

Highlanders of Scotland as a pot-herb. The country- 

people in Sweden drink a deco&ion of them for the 

ague. 

MUID, a large meafure in ufe among the French, 

for things dry. The muid is no real veflel ufed as a 

meafure, but an eflimation of feveral other meafures; 
as the feptier, mine, minot, bufhel, &c. 

Muid, is alfo one of the nine calks, or regular vef- 

fels ufed in France, to put wine and other liquors in. 

The muid of wine is divided into two demi-muids, 

four quarter muids, and eight half-quarter muids, con¬ 
taining 36 feptiers. 

MULATTO, a name given in the Indies to thofe 

who are begotten by a negro man on an Indian wo¬ 
man, or by an Indian man on a negro woman. 

MULBERRY, in botany. See Morus. 

MULCT, a fine of money laid upon a man who 

has committed fome fault or mifdemeanour. 

MULE, in zoology, a mongrel kind of quadruped, 

ufually generated between an af3 and a mare, and fome¬ 

times between a horfe and a fhe-afs; but the fignifica- 

tion of the word is commonly extended to every kind 

of animal produced by a mixture of two different fpe¬ 
cies. There are two kinds of thefe animals; one from 

the he-afs and mare, the other from the horfe and the 

fhe-afs. We call them indifferently mules, but the 

Romans diftinguifhed them by proper appellations. 
The firil kind are the beft and moll efleemed ; as be¬ 

ing larger, ftronger, and having lead of the afs in their 

dilpofition. The largcfl and flontefl affes, and the 

fairell and fineft mares, are chofen in thofe countries 

where thefe creatures are motl in ufe; as in Spain, Italy, 
and Flanders. In the latl efpecially, they fucceeded 

in having very (lately mules from the Size of their mares, 

fome of them 16, and fome 17 hands high, which art; 

very ferviceable as fumpter-mules in the army. But, 

fince the Low Countries are no longer under the do¬ 

minion of Spain, they breed fewer mules. Thefe crea¬ 
tures are very much commended for their being ftrong- 

cr, fure* footed, going eafier, being more cheaply main¬ 

tained. 
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Mule, tained, and lading longer than horfes. They are com- 
--tnonly of a black-brown, or quite black, with that fin¬ 

ning lift along the back and crofs the fhoulders, which 

diftinguifhes affes. In former times they were much 
more common in this country than at prefent; being 

often brought over in the days of Popery by the Ita¬ 

lian prelates. They continued longeft in the fervice 

of millers; and are yet in ufe among them in fome 

places, on account of the great loads they carry on 
their back. As they are capable of being trained for 

riding, bearing burdens, and for draught, there is no 

doubt that they might be ufefully employed in mafiy 

different fervices. But they are commonly found to be 

vicious, ftubborn, and obftinate to a proverb; which 

whether it occafions or is produced by the ill ufage 

they meet with, is a point not eafily fettled. Whatever 

may be the cafe of affes, it is allowed that mules are 

larger, fairer, and more ferviceable in mild than in 
warm climates. In the Britifh American colonies, 

both on the continent and“in the iflands, but efpecially 
in the latter, they are much ufed and efteemed; fo that 

they are frequently fent to them from hence, fuffer 

lefs in the paffage, and die much feldomer than horfes, 

and commonly yield, when they arrive, no inconfider- 

able profit. 
It hath commonly been afferted, that animals produ¬ 

ced by the mixture of two heterogeneous fpecies, are 

incapable of generating, and thus perpetuating the 

monftrous breed; but this, we are informed by M.Buf- 

fon, is now difcovered to be a miftake. Ariftotle, 
fays he, tells us, that the mule engenders with the 

mare, and that the jnn&ion produces an animal which 

the Greeks call hintius, or ginnus. He likewife re¬ 

marks, that the (he-mule eafily conceives, but feldom 

brings the foetus to perfection. But the moft remark¬ 

able and well attefted inftance of this faft, is mentioned 

in a letter read by M. d’Alembert before the academy 

of fciences, which informed him that a (he-mule in the 

ifland of St Domingo had brought forth a foal. The 

faff was attefted by perfons of the moft unqueltionable 

veracity ; and other inftances, though not fo well au¬ 
thenticated, are adduced by our author. We may 

therefore, continues M. Buffon, confider it as an efta- 

bliftied fad, that the he-mule can generate, and the 
Ihe-mule produce. Like other animals, they have a 

feminal liquor, and all the organs neceffary to genera¬ 

tion. But mongrel animals are always lefs fertile and 

more tardy than thofe of a pure fpecies. Befides, mules 

have never produced in cold climates, feldom in warm 

regions, and (till more feldom in temperate countries. 

Hence their barrennefs, without being abfolute, may 

be regarded as pofitive; fince their productions are fo 

rare, that a few examples can be only coliefted. 

The tranflator of Buffon’s works, in a note on the 

paffage above-quoted, hath given a remarkable and 

well authenticated inftance of the prolific powers of a 
fhe-mnle in the north of Scotland. Having heard that 

a mule, belonging to Mr David Tullo farmer in Auch- 

tertyre, in the county of Forfar, had fome years ago 

brought forth a foal, he tranimitted a few queries to 

be put to Mr Tullo ; and requefted that his anfwers 

might be legally attefted before a magiftrate. This 

requeft was cheerfully complied with; and the follow¬ 

ing is an cxaCt copy of the queries, anfwers, and at* 

teftations. Mule. 

Interrogatories to be put to Mr Tullo tenant in' rr— 

Auchtertyre, pari(h of Newtyle, and county of Forfar, 

with his anfwers thereto. 
1 ?no. Had you ever a (he-mule ? At what period ? 

Is it true that the mule had a foal ? At what time was 

(he covered; and when did (he foal ? 
Anfwered by Mr Tullo: That he bought a (lie- 

mule about 20 years ago: That (he was conftantly in 
feafon for a horfe: That, about fome years thereafter, 

he gave her a horfe ; and that (he thereafter gave 

him a foal, about the loth of June. The mule’s price 

was 4/. 5/. Sterling. 
ido. What was the colour of the foal ? Was there 

any thing particular in its figure? 
Anfwer: The foal was exadly the colour of its mo¬ 

ther, inclined to black, with a very large head, big 
ears, and fmall tail; and the declarant thinks, had its 

head been weighed when foaled, it would have weigh¬ 

ed nearly as much as its body. 
3tio. How long was the animal allowed to live? 

Anfwer; The next day after the mule foaled, it was 

fent, with its mother, to the Loch of Lundie, in order 

to let the foal die, as the declarant could not want the 

mule’s work, and the mother feemed not fond of the 

foal: That it was accordingly left, and next day came 
to Auchtertyre, about two miles dillance, over a hill, 

with the cattle of Auchtertyre, that had been grazing 

near to that place, and was drowned in a ditch the day 

following. 
4to, Was its (kin preferved, or the head, or any 

other bones of the (keleton ? Could any part thereof 

be dill found ? 
Anfwered: Neither the (kin, nor any part of the 

(keleton was preferved, nor can now be had 5 though 

the declarant has often regretted the not preferviug the 

foal, as its mother always performed any work that a 

horfe of 15/. value could do. 
5/0, Is the mother (till alive? What is her age? 

Anfwer: The mother died about eight years ago, 

of an epidemic cold that was raging among the horfes 
in this country: The mule had little or no milk after 

foaling, and the foal got fome cow’s milk: And this is 

all that he remembers of the matter. David Tullo. 
Auchtertyre, 4th February 1780. 

We James Small tenant in Burmouth, and Robert 

Ramfay tenant in Newtyle, hereby certify, That we 

have often feen the mule above deferibed; and we know 

that (he had a foal, as is narrated by David Tullo. 

James Small. Rob. Ramsay. 
Ballantyne houfet 4th February 1780. 

The within interrogatories were put to David Tullo 

tenant in Auchtertyre, anent he mule he had, and the 

foal (he produced; to which he gave the anfwers fub- 

joined to each query, and figned them ; as did James 
Small and Robert Ramfay, attefting the truui thereof*, 

in prefence of George Watson, J. P. 

The original atteftation is in ihe poffeliion «f the 
tranflator; and he lately tranfmitted notorial or au¬ 

thenticated copies .of it to the count de Buffon. nd 

to Thomas Pennant, Efq; of Downing, in Flint- 

/hire. 
MULIER, in law, fignifies the lawful iffue born 

io wedlock, though begotten before. The mulier is. 
pre-- 
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preferred to an elder brother born out of matrimony; 
as for inftance, if a man has a fon by a woman before 

_ marriage, which iflue is a baftard, and afterwards mar¬ 

ries the mother of the baftard, and they have another 
fon, this fecond fon is mulier and lawful, and (hall be 

heir of the father; but the other can be heir to no 

perfon f. By the civil law, where a man has iflue by 

a woman, if after that he marries her, the iflue is mu¬ 
lier. 

MULL, one of the Weftern Tflands of Scotland, 

about 24 Scots miles long, and as much in breadth. 
It is in general rocky and barren, not producing a 

fufficient quantity of corn for the inhabitants ; but 

about 1800 head of cattle are annually exported. 
The ifland was originally part of the dominions of the 

Lords of the Ifles; but in after-times it became part 
of the poffelfions of the ancient and valiant family of 
Macleaues, who dill retain one-half. The other is 

the litigated property of the duke of Argyle, whofe 
anceftor poflefled himfelf of it in 1674, on account of 
a debt; but after the courts of law had made an adju¬ 

dication in his favour, he was obliged to fupport their 

decree by force of arms. 
Mull of Cant/re, the fouth cape or promontory of 

the county of Cantire or Mull, in the frith of Clyde, 

in the weft of Scotland. 
Mull of Galloway, the fouth cape or promontory 

of all Scotland, in the county of Galloway, on the Irilh 

Sea. 

MULLER, or Regiomontanus (John), a cele¬ 
brated allronomer of the 15th century, was born at 

Koningfhoven in Franconia in 1436, and acquired 
great reputation by publifliing an abridgment of Pto¬ 

lemy's Almageft, which had been begun by Purback. 

He went to Rome to perfe& himfelf in the Greek 

tongue, and to fee the cardinal Baflarion; but find¬ 
ing feme faults in the Latin tranflations of George 

de Trebizond, that tranflator’s fon aflafiinated him 
in a fecond journey he made to Rome in 1476, where 

Pope Sixtus IV. had provided for him the arch- 

bifhopric of Ratifoon, and had lent for him to re¬ 

form the calendar. Others fay that be died of the 
plague. 

MULLER AS, a town of Germany, in the circle 
of Upper Saxony, and marquifate of Brandenburg, 

feated 38 miles fouth of Berlin, upon a canal which 

joins the Oder and the Spree. This canal is 15 miles 
in length, 10 yards in breadth, and feven feet in depth. 

It was eight years in making; and fince that time 
the cities of Hamburg and Breflaw have carried on 

great trade by water. E. Long. 14. 50. N. Lat. 

52. 2t. 
MULLET, in ichthyology. See Mugil. 

Mullet, or Mollet, in heraldry, a bearing in form 

pf the rowel of a fpnr, which it originally repre- 
fented. See Plate CXLIV. 

MULLUS, in ichthyology, a genus of fifties be- 

longing to the order of thoracici. The barbatus, or 
red furmullet, was highly efteemed by the Romans, 

and bore an exceeding high price. The capricious 
epicures of Horace's days valued it in propor¬ 

tion to its fize; not that the larger were more de¬ 

licious, but that they were more difficult to be got. 

The price that was given for one in the time of Ju¬ 

venal and Pliny, is a ftriking evidence of the luxury 

and extravagance of the age: 

Mullum fex millibus emit 
JEquantem fane paribus feftertia librisf. Juy. Sat. IV. 

Mullus 

Multiplies 

The lavilh (lave i 48 /. 8 s 
Six thoufand pieces for a mullet gave, „ ^ 
A fefterce for each pound. D R Y D E IT. 

But Afinius Celer, a man of confular dignity, gave 

aftill more unconfcionable fum; for be did not fcruple 
bellowing 8000 nummi, or 64I. ns. 8d. for a fi(h of 

fo fmall a fize as the mullet: for, according to Horace, 

a mullus trilibris, or one of 3 ft. was a great rarity; 
fo that Juvenal’s fpark mud have had a great bargain 

in comparifon of what Celer had. 

But Seneca fays, that it was not worth a farthing 

except it died in the very hand of your gueft: that fuch 
was the luxury of the times, that there were flews 

even in the eating-rooms, fo that the fifti could at once 

be brought from under the table, and placed on it: 

that they put the mullets in tranfparent vafes, that 
they might be entertained with the various changes of 

its rich colour while it lay expiring. Apicius, a won¬ 

derful genius for luxurious inventions, firft hit upon 

the method of fuffocating them in the exquifite Car¬ 

thaginian pickle, and afterwards procured a rich fauce 

from their livers. This is the fame gentleman whom 
Pliny, in another place, honours with the title of iV<r- 

potum omnium altiffimus gurges} an expreflion too for¬ 

cible to be rendered in our language. 
Mr Pennant has heard of this fpecies being taken on 

the coaft of Scotland, but had no opportunity of exa¬ 

mining it; and whether it is found in the weft of 

England with the other fpecies or variety, we are not 

at this time informed. Salvianus makes it a diftintt 

fpecies, and fays that it is of a purple colour, ftriped 
with golden lines, and that it did not commonly ex¬ 

ceed a palm in length: no wonder then that fuch a 

prodigy as one of 6 ft. (hould fo captivate the fancy of 
the Roman epicure. 

Mr Ray eftablifhes fome other diftinftions, fuch as 

the firft dorfal fin having nine rays, and the colour of 

that fin, the tail, and the pe&oral fins, being of a very 
pale purple. 

MULTIPLE, in arithmetic, a number which 

comprehends fome other feveral times: thus 6 is a 

multiple of z, and 12 is a multiple of 6, 4, and 3; 
comprehending the firft twice, the fecond thrice, &c. 

Action of MULTIPLEPOINDING, in Scots 
law. See Law, r»° clxxxiii. 24. 

MULTIPLICAND, in arithmetic, the number to 
be multiplied by another. See there, n° 10. 

MULTIPLICATION, in general, the a& of in- 
creafing the number of any thing. 

Multiplication, in arithmetic, is a rule by which 
any given number may be fpeedily increafed, accor¬ 

ding to any propofed number of times *. • $fe 

Multiplication, in algebra. See Algebra, n°e. Arithnntie, 
MULTIPLICATOR, or Multiplier, inarith-n° 1°.. 

metic, the number by which any other is multiplied, 

or the number of times it 16 fuppofed to be taken. See 
Arithmetic, n° 10. 

MULT1PLICATUS flos, a luxuriant flower, 

whofe petals are multiplied fo as to exclude a part of 

the (lamina. 

A 
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|fult!plica- A multiplied luxuriant flower differs from a full one, 

£‘‘s the higheft degree of luxuriance, in that the petals of 

Mum ^atter are multiplied as to exclude all the ftami- 
-1— na : whereas thofe of the former are only repeated or 

multiplied, two, three, or four times, aa to the ex- 

clufion of only a fmall part of the effential organs. 

MULTIPLYING-glas3, in optics, a glafs where¬ 

with .objedts appear increafed in number. See (the 

Index fubjoined to) Optics. 

MULTURE, in Scots law, the quantity of grain 

paid to the proprietor or tackfman of a mill, for 
grinding. 

MULVIA, a river of Barbary in Africa, which 

rifes in the mountains of Atlas, and divides the em¬ 

pire of Morocco from that of Algiers, and then falls 

into the Mediterranean, to the weftward of Marfal- 

quiver. 

MUM, a kind of malt-liquor much drank in Ger¬ 
many, and chiefly brought from Brunfwick, which is 

the place of moft note for making it. The procefs of 

brewing mum, as recorded in the town-lioufe of that 

city, is as follows : Take 63 gallons of water that has 

been boiled till one-third part is confumed, and brew 
it with feveu bulhels of wheaten malt, one bulhel of 

oat-meal, and one bulhel of ground beans. When it 

is tunned, the hoglhead mult not be filled too full at 

firft : as foon as it begins to work, put into it three 

pounds of the inner rind of fir, one pound of the tops 

of fir and beach, three handfuls of carduus benedi&us, 

a handful or two of the flower of rofa fobs : add bur- 

net, betony, marjoram, aveps, pennyroyal, and wild 

thyme, of each an handful and an half; of elder-flow¬ 

ers, two handfuls or more; feeds of cardamom brui- 
fed, 30 ounces; barl^erries bruifed, one ounce: when 

the liquor hasworked'a while, put the herbs and feeds 

into the veffel ; and, after they are added, let it work 

over as little as poffible ; then fill it up : laftly, when 

it is flopped, put into the hoglhead ten new-laid eggs 

unbroken; flop it up clofe, and ule it at two years 
end. The brewers of this country, inftead of the inner 

rind of fir, ufe cardomom, ginger, and fafafras; and 
alfo add elicampane, madder, and red fanders. Mum, 

pn being imported, pays for every barrel 1 1. 5 s. 

MUMMY, a body embalmed or dried, in the man¬ 

ner ufed by the ancient Egyptians; or the compofition 

with which it is embalmed. There are two kinds of 

bodies denominated mummies. The firft are only car- 

cafes dried by the heat of the fun, and by that means 
kept from putrefaftion: thefe are frequently found in 

the fands of Libya. Some imagine, that thefe are 

the bodies of deceafed people buried there on purpofe 

to keep them entire without embalming; others think 

they are the carcafes of travellers, who have been over¬ 

whelmed by the clouds of fand raifed by the hurri¬ 

canes frequent in thofe defarts. The fecond kind of 

mummies are bodies taken out of the catacombs near 
Cairo, in which the Egyptians depofited their dead 

after embalming. See Embalming. 

We have two different fubftances preferved for me¬ 

dicinal ufe under the name of mummy, though both in 

fome degree of the fame origin. The one is the dried 

and preferved flelh of human bodies, embalmed with 

myrrh and fpices; the other is the liquor running 

from fuch mummies, when newly prepared, or when 

affe&ed by great heat or damps. The latter is fome- 

Voi. VII. * 2 

times in a liquid, fometimes of a folid form, as it is Mummy 

preferved in vials well flopped, or fuffered to dry and !l 
harden in the air. The firft kind of mummy is brought Munich’ 

to us in large pieces, of a lax and friable texture, 

light and fpungy, of a blackilh brown colour, and of¬ 
ten damp and clammy on the furface: it is of a flrong 

but difagreeable fmell. The fecond kind of mummy, 

in it8 liquid ftate, is a thick, opaque, and vifcous 

fluid, of a blackilh colour, but not difagreeable fmell. 

In its indurated ftate, it is a dry folid fubftance, of 
a fine Ihining black colour, and clofe texture, eafily 

broken, and of a good fmell; very inflammable, and 

yielding a fcent of myrrh and aromatic ingredients 

while burning. This, if we cannot be content with¬ 

out medicines from our own bodies, ought to be the 

mummy ufed in the (hops ; but it is very fearce and 

dear ; while the other is fo cheap, that it will always 
be moft in ufe. 

All thefe kinds of mummies are brought from E- 

gypt. But we are not to imagine, that any body 

breaks up the real Egyptian mummies, to fell them in 

pieces to the druggifts, as they make a much better 

market of them in Europe whole, when they can con¬ 

trive to get them. What our druggifts are fnpplied 

with, is the flelh of executed criminals, or of any o- 
ther bodies the Jews can get, who fill them with the 

common bitumen, fo plentiful in that part of the 

world ; and adding a little aloes, and two or three o- 

ther cheap ingredients, fend them to be baked in an 

oven, till the juices are exhaled, and the embalming 

matter has penetrated fo thoroughly that the flelh will 

keep and bear tranfporting into Europe. Mummy has 

been efteemed refolvent and balfamic: but whatever 

virtues have been attributed to it, feem to be fuch as 

depend more upon the ingredients ufed in preparing 

the flelh, than in the flelh itfelf; and it would furely 

be better to give thofe ingredients without fo Ihocking 

an addition. 

Mummy, among gardeners, a kind of wax ufed in 

grafting and planting the roots of trees, made in the 

following manner: Take one pound of black pitch, 

and a quarter of pound of turpentine ; put them toge¬ 

ther into an earthen pot, and fet them on fire in the 
open air, holding fomething in your hand to cover 

and quench the mixture in time, which is to be alter¬ 

nately lighted and quenched till all the nitrous and vo¬ 

latile parts be evaporated. To this a little common 

wax is to be added; and the compofition is then to be 
fet by for ufe. 

MUMPS. See Medicine, n° 526. 

MUNDA, an ancient town of Spain, in the king¬ 

dom of Granada, feated on the declivity of a hill, at 

the bottom of which runs a river. W. Long. 4. 13. 

N. Lat. 48. 15. 

MUNICH, a town of Germany, capital of the 

whole duchy of Bavaria, and the refidence of the elec¬ 
tor. It Hands on the Ifer, 70 miles fouth of Ratif- 

bon, and 214 weft of Vienna, being one of the moft 

pleafant and populous cities of Germany for its big- 

nefs. The number of the inhabitants is faid to be a- 

bout 40,000. Having been built at firft on a fpot of 

ground belonging to a convent, it had from thence, in 

German, the name of Munchen, i. e. Monk’s-tonun, 

and a monk for its arms. The eleftor’s palace here is 

a very grand ftrufture, conlifting of feveral courts, 
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Munich, furniftietl and adorned in the moft magnificent manner, 

Municipal. wjtjj tapeftry, gilding, fculpture, ftatues, and paint¬ 

ings. It contains an amazing colle&ion of jewels, an¬ 

tiquities, and curiofities. The great hall is 118 feet 

long, and 52 broad ; and the ftair-cafe leading to it, 

from top to bottom, of marble and gold. In the hall 
of antiquities are 374 bulls and ftatues of jafper and 
porphyry, brafs and marble. In this palace a!fo is a 

library, containing a vaft colle&ion of books, and 
many valuable manufcripts, in moft languages, ancient 

and modern; and a chamber of rarities, among which 

is the pidlure of a bravo, or affaflin, who is fa id to 
have committed 345 murders with his own hand, and 

to have been accomplice in, 6r privy to, 400 more. 

The treafury in the chapel contains alfo a vaft number 
of pictures, precious ftones, medals, vefiels of gold 

and filver, &c. Among other curiofities, here is a 
cherry-ftone with 140 heads diftin&ly engraved upon 

it. The gardens of the palace are alfo very fine, and 

it is faid a fecret paflage leads from it to all the 
churches and convents in the town. There is a great 

number of other fine buildings in this city, public and 

private, particularly the riding-houfe, town-houfe, o- 
pera-room, the Jefuits college, the large edifice for 

tournaments, the churches, convents, fountains, &c. 
Its manufactures are thofe of filk, particularly velvet, 

woollen cloths, and tapeftry; and it has two annual 

fairs, at which great quantities of fait, wine, &c. are 

fold. The ftreets are broad and regular; and moft of 
the houfes well built, and painted on the outfide. The 

market-place is extremely beautiful. Mr Keyfler fays, 

the fervant-maids at the great inns here, on holidays, 
wear a filver chain round their necks, confiding of 

three rows; and that their breafts are likewife laced 
with two other chains of the fame metal. He further 

obferved, that it was a general cuftom to place a green 
garland, on a bundle of draw, before every houfe con¬ 

taining the corpfe of an unmarried perfon. The com¬ 

mon falutation here, and in the other catholic coun¬ 

tries of Germany, is, Praifed be Jefui Chrift; and the 
anfwer returned, For ever amen: two popes having 

granted an indulgence of too days each time to all 
that ufe it. Not far from Munich are four other pa¬ 

laces, with fine gardens, belonging to the eledor, viz. 

thofe of Sleilheim, Nymphenburg, Dauchau, and 

Starenberg. The firft and laft are about three leagues 
from the capital ; the fecond about half a league ; 

and the third about two, at a market-town of the fame 
name. 

MUNICIPAL, in the Roman civil law, an epi¬ 

thet which fignifies invefted with the rights and pri¬ 

vileges of Roman citizens. Thus the municipal cities 
were thofe whofe inhabitants were capable of enjoy¬ 

ing civil offices in the city of Rome : thefe cities, how¬ 
ever, according to Mariana, had fewer privileges than 

the colonies; they had no fuffrages or votes at Rome, 
but were left to be governed by their own laws and 

magiftrates. Some few municipal cities, however, ob¬ 
tained the liberty of votes. 

Municipal, among us, is applied to the laws that 

obtain in any particular city or province. And thofe 
are called municipal officers who are eledted to defend 

the intereft of cities, to maintain their rights and pri¬ 

vileges, and to preferve order and harmony among the 

citizens; fueh as mayors, Iheriffs, confuls, &c. 

MUNITION, the provifious with which a place is Munitk,. 
furnifhed, in order for defence ; or that which follows Munfter. 
a camp for its fubfiftence. -- 

Munition Ships, are thofe that have (lores on board 
in order to fupply a fleet of men of war at fea. In an 

engagement, all the munition-fliips and vidluallers at¬ 
tending the fleet take their ilation in the rear of all 

the reft; they arc not to engage in the fight, but 

to attend fuch diredions as are fent them by the ad¬ 
miral. 

MUNSTER (Sebaftian), a learned writer, was 
born at Ingelheim, and became a cordelier; but ha¬ 

ving embraced Luther’s fentiments, he quitted that 
order in 1529, and retired to Heidelberg, and after¬ 
wards to Baiil, where he taught with reputation. He 

was a man of great candour, and void of ambition ; 

and was fo well (killed in geography, the mathema¬ 
tics, and the Hebrew tongue, that he was furnamed 

the EJdras and the Strabo of Germany. His Latin 
tranflatiou of the bible is efteemed. He was the firft 

who wrote a Chaldee grammar and lexicon: he alfo 
publifhed a treatife on cofmography, and feveral other 

works. He died of the plague at Baiil in 1552, 
aged 63. 

Munster, in Latin Monomia, and in Iriffi Moun, 
the moft foutherly province of Ireland; bounded on 

the fouth by the Vergivian fea, on the weft by the 
Atlantic ocean, on the north by the river Shannon 

which parts it from Connaught, and on the eaft by the 
Irilh fea. Its length is about 130 miles; but its 

breadth is very unequal, being from 68 miles to 120. 

The air is healthful and temperate; and the foil, where 
properly cultivated, is fruitful both in corn and grafs; 

but the mountains are bleak and barren. The northern 

parts, being the moft level and fertile, are the bed 

improved and inclofed. Vaft numbers of cattle are 
fed in the province; which is alfo well fupplied with 
filh, efpecially cod and herrings. 

Munster, a territory of Germany, in the circle 

of Weftphalia ; bounded on the north by Embden 
and Oldenburg, on the fouth by the county of 

Mark and duchy of Weftphalia, on the weft by 

the county of Bentheim and the United Provinces, 
and on the eaft by the bifhoprics of Ofnaburg and 

Paderborn together with the county of Ravenfberg. 

It is the largelt of all the Weftphalian biftioprics, be¬ 

ing in length about 80 miles, and in breadth from 

20 to 60. It is divided into 13 bailiwics ; and tho¬ 

rn general but a barren country, has fome fruitful 
plains, with woods, and quarries of done. The in¬ 

habitants, excepting a few of the nobility and gentry, 

are all Roman Catholics; though Lutheranifm had 
once a confiderable footing here. The bifhop, who 

is generally alfo eledor of Cologne, has a revenue from 

hence of about 70,000 pounds, and can maintain 
8000 men. -In confequence of an unjuft cuftom, un¬ 

known in the reft of the empire, he is heir to all 

llrangers who die in the country without children. 
In the matricula he is rated at 30 foot, and 118 

horfe ; or 832 florins monthly in lieu of them. His 

chapter confifts of 40 canons, who are all noble. 

Munster, a city of Germany, capital of a 

bifhopric of the fame name and of all Weftphalia, 
Hands at the conflux of the river Aa with the Ems, 

in E. Long, 7. 49. N. Lat. jz. o. It is of a circular 

form,,. 
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8» form, large, and well fortified both by nature and art. It has been obferved in a river of England called Mur*na 
_ It hath a fine citadel called the Brille, eredted by a the Nyne, there is a variety of fmall eel, with a leller- 

bifhop named Bernard van Galen in order to awe head and narrower mouth than the common kind, that 
the burghers. The dean and chapter now eledt the is found in clufters in the bottom of the river, and is 
bilhop ; but till the beginning of the 13th century he called the bed-eeh. thefe are fometimes roufed up by 

was n9minated by the emperor. This city has been the violent floods, and are never found at that time with 
rendered famous by three remarkable tranfadlions meat in their ftomach. 
1. By the peace concluded here in 1648, which put 

an end to a war of 30 years; occafioned by the per¬ 
fecting fpirit of bigotted papifts, who chofe rather to 

plunge their country into all the calamities of war than 
allow liberty of confidence to the Protefiants. By 

this peace, however, they confented, much againit 

their inclinations, to grant them a toleration. 2. By 

the diforders and dilturbances occafioned here in 1553, 
by a parcel of enthufiafts called the Munjler Ana- 

baptifts, who, headed by a taylor, called John of Ley* 

den, from the place of his birth, turned out the ma- 
giftrates, and took pofTeffion of the city, where they 

perpetrated the molt horrid villanies and cruelties. 

3. For the noble, though unfuccefsful, efforts it made 
in defence of its liberties againit the tyranny and 

ufurpation of the above-mentioned turbulent andbloody- 
minded bifhop, Bernard van Galen. In this city are 

a great number of convents, and other religioushoufes, 

many of them (lately piles, and furrounded with 
beautiful gardens. 

MUNYCHIA, or Munychius Portus, (anc. geogr.) 

a village and port of Athens, nearer to the city, 
lefs than and fortified in the fame manner with the 

Piraseus, to the eaft of which it lay, or between it 

and the promontory Sunium, at the mouth of the 

Iliflu6. Strabo fays it was an eminence in form of a 

peninfula, dt the foot of which flood three harbours, 

anciently encompaffed with a wall, taking within its 

extent the Piraeus and other harbours, full of docks, 

with the temple of Diana Munychia, (Paufanias); 

taking its name from Mynichus, the founder of the 
temple, (Strabo, Plutarch). 

MUR^ENA, or Eel, in ichthyology; a genus of 

iilhes, belonging to the order of apodes. The head 

is fmooth ; there are ten rays in the membrane of the 

gills ; the eyes are covered with a common fkin ; and 
the body is cylindrical and (limy. There are feven 

fpecies, diftinguifhed by their fins, tail, &c. The 

mod remarkable are, 
1. The anguilla, or common eel, is very frequent in 

all our frefh waters, pgnds, ditches, and rivers : ac¬ 

cording to Mr Pennant, it is the moft univerfal of fifh, 

yet is fcarce ever found in the Danube, though very 

common in the lakes and rivers of Upper Aultria. 

The eel is very Angular in many things relating to 

its. natural hiltory, and in fome refpedts borders on 

the nature of the reptile tribe. It is known to quit 
its element, and during night to wander along the 

meadows, not only in order to change its habitation, 

but alfo for the fake of prey, feeding on fnails as it 

paffes along. During winter it beds itfelf deep in 

the mud, and continues in a date like the ferpent- 

kind. It is very impatient of cold, and will eagerly 

take fhelter in a wifp of draw flung into a pond in 

fevere weather, which has fometimes been pradtifed as 

a method of taking them. Aibertus affirms, that he 

has known eels to take fhelter in a hay-rick ; yet all 

peiifhed through excefs of cold. 

There is fcarce any animal the generation of which 

has puzzled the learned more than this. Aridotle 
firft broached an opinion that eels were of no fex, nor 

did propagate their fpecies like other animals, but 
were equivocally gendered of the mud; and as wild 
and abfurd a fyfiem as this is, there have not been 

wanting many, even in thefe latter and more en¬ 

lightened times, who have given into it. But there 
is now no room to doubt that all animals are produced 

by the copulation of parents like themfelves ; and the 
finding of eels in new ponds is eafily accounted for 

from the above-mentioned circumdance of their mi¬ 
gration. Dr Plot, and many others, have given accounts 

of whole droves of them leaving one ditch or pond to 
go to another. 

Though the learned world at this time generally 
allows that eels are produced like other animals, by 

parents of their own kind, yet there remain many 

doubts about the manner in which the generation is 
performed. Some allow the eels to be, like the ge¬ 

nerality of other animals, of different fexes in the dif¬ 
ferent individuals; and others affirming that they are 

all hermaphrodites, each having the parts of genera¬ 

tion of both fexes. Rondeletius affirms that they are' 

of both fexes; and Mr Allan, who has given a very 
curious paper concerning them in the Philofophical 

Tranfadlions, is of the fame opinion ; and both fay, 

that the parts of the fexes may be difeovered on a 

careful infpedtion; and fome are found to be males, 
and others females ; but thefe parts are, in both fexes, 

they fay, buried in a large quantity of fat ; and they 
are of opinion, that hence proceeded the miftake of 

Ariftotle and his followers, who, not being able to 

find thofe parts, concluded that they did not exill at 

all. Among thofe who allow the eel to be produced, 
like other animals, from animal-parents which have 

the fexes, fome are of opinion that they are viviparous, 

and others that they are oviparous: but Mr Chart- 

wynd feems to have determined this controverfy by 

obferving, that if the aperture under the belly of the 
eel, which looks red in the month of May, be cut 

open at that time, the young eels will be feen to 

come forth alive after the operation. Mr Levven- 

hoeck fays, that he found an uterus in every eel be 

examined; and therefore concludes, that they are 

hermaphrodites : and he fuppofes that they have no 

male parts of generation like thofe of other animals; 

but that the office of thefe is performed by a liquor 
analogous to the male feed of animals, which is con¬ 

tained in certain glands, fituated on the iniide of the 

uterus itfelf. 
Eels have fometimes been met with in recent ponds, 

made at fuch a diftance from any other water that we 

cannot reafonably fuppofe them to have migrated 

thither over land. But in thefe cafes there is reafon 

to believe, that the ponds have been fupplied with 
them by the aquatic fowl of prey, in the fame man¬ 

ner as vegetation is fpread by many of the land-birds, 
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Mursena. either by being dropped, as they carry them to feed 
their young, or by palling quick through their bodies, 

as is the cafe with herons. 
Thefe fifh are extremely voracious, and deftruftive 

to the fry of others. No filh lives fo long out of 

water as the eel; and it is extremely tenacious of life, 

infomuch that its parts will move a confiderable time 
after they are flayed and cut in pieces. They vary 

much in their colours, from a footy hue to a light 

olive green ; and thofe which are calledfiber eels have 

their bellies white, and a remarkable clearnefs through¬ 

out. 
Befides thefe, there is a variety of this filh known 

in the river Thames by the name of grigs, and about 

Oxford by that of grigs or gluts. Thefe are fcarce 
ever feen near Oxford in the winter; but appear in 

fpring, and bite readily at the hook, which common 
ed3 in that neighbourhood will not. They have a 

larger head, a blunter nofe, thicker Ikin, and lefs fat, 

than the common fort; neither are they fo much 
efteemed, nor do they often exceed three or four 
pounds in weight.—Common eels grow to a large fize, 

fometimes weighing 15 or 20 pounds; but that is ex¬ 

tremely rare. Mr Dale indeed, in the Philofophical 
Tranfa&ions, and fome others, bring inftances of eels 

much exceeding that fize ; but Mr Pennant fufpe&s 
them to have been congers, fince the enormous filh 

they deferibe have all been taken at the mouths of the 

Thames or Medway. The Romans held eels very 

cheap, probably on account of their likenefs to fnakes. 

On the contrary, the luxurious Sybarites were fo fond 

of thefe filh, as to exempt from tribute of every kind 

thofe perfons who fold them. 
2. The conger, or conger-eel, grows to a vail 

fize. Dr Borlafe informs us, that they are fome¬ 

times taken near Mount’s-bay of too lb. weight; and 
Mr Pennant allures us, that he has heard of fome 

taken near Scarborough that were 10 feet and a half 

long, and 18 inches in circumference in the thickeft 

part. 

They differ from the common eel in the following 

particulars: 1. Their colour in general is more dark. 
2. Their eyes much larger in proportion. 3. The 

irides of a bright filvery colour. 4. The lower jaw 

is rather Ihorter than the upper. 5. The fide-line is 
broad, whitilh, and marked with a row of fmall fpots. 

6. The edges of the dorfal and anal fins are black. 

7. They have more bones than the common eel, efpe- 
cially along the back quite to the head. 8. They grow 
to a much larger fize. 

As to the diftinSion that Mr Ray and other 
writers make of the fmall beards at the end of the 

nofe, Mr Pennant thinks it not to be depended on, 

being fometimes found in both kinds, and fometimes 
entirely wanting. 

Probably they generate like the frelh-water fpecies. 
Innumerable quantities of what are fuppofed to be 

their fry, come up the Severn about the month of 

April, preceding the fhads, which it is conje&ured 
migrate into that river to feed on them: they are 

called elvers. They fwarm during their feafon, and 

are taken in a kind of fieve made of hair-cloth, fixed 
to a long pole; the fifherman Handing on the edge of 

the water during the tide, puts in his net as far as he 

can reach, and drawing it out again, takes multitudes 

at every fweep, and will take as many during one tide Muraent 

as will fill a bufhel. They are dreffed, and reckoned !i | 
very delicate. Muratori. 

Congers are extremely voracious, preying on other' 

filh, and on crabs at the time they have loft their 

(hell and arc in a foft ftate. They and eels in general 
are alfo particularly fond of carcafes of any kind, be¬ 

ing frequently found lodged in fuch as are accidentally 
taken up. 

Thefe fifh are an article of commerce in Cornwall; 

numbers are taken on that coaft, and exported to Spain 
and Portugal, particularly to Barcelona. 

Some are taken by a Angle hook and line, but (be- 
caufe that way is tedious, and does not anfwer the 

expence of time and labour) they are chiefly caught 
by lulters, which are ftrong lines 500 feet long, with 

60 hooks, each eight feet afunder, baited with pilchards 

or mackarel; the bulters are funk to the ground by a 
ftone fattened to them : fometimes fuch a number of 
thefe are tied together as to reach a mile. 

The fifhermen are very fearful of a large conger, 
left it fhould endanger their legs by clinging round 

them; they therefore kill them as foon as poflible by 
ftriking them on the navel. 

They are afterwards cured in this manner: They 
are flit, and hung on a frame till they dry, having a 

confiderable quantity of fat, which it is nectffary 

fhould exude before they are fit for ufe. It is re¬ 

markable that a conger of loo weight will wafte by 

drying to 24 lb.; the people therefore prefer the 
fmalleft, pofiibly becaufe they are fooneft cured. Du¬ 

ring the procefs there is a confiderable ftench; and it 

is laid, that in the fifhing villages the poultry are fed 
with the maggots that drop from the fifh. 1 

The Portyguefe and Spaniards ufe thofe dried con¬ 
gers after they have been ground into a powder, to 

thicken and give a relifh to their foups. They are 

fold for about 40 fhillings the quintal, which weighs 
1261b. 

A fifhery of congers, fays Mr Pennant, would be 

of great advantage to the inhabitants of the He¬ 

brides. Perhaps they would at firft undertake it 

with repugnancy, from their abfurd averfion to the 
eel kind. 

MURAL crown. See Crown. 

MURATORI (Lewis Anthony), a learned and 

celebrated Italian writer, born at Vignoles, in the ter¬ 

ritory ofBologna, in 1672. He early difeovered an 

extreme fondnefs for the learned languages and 
fciences; and this was feconded by an excellent educa¬ 

tion. After having completed his firft ftudies, he 

embraced the ftate of an ecclefiaftic; and applied him- 

felf to polite literature, philofophy, theology, civil 
law, antiquities, and other fciences; by which means 

he became in a manner univerfally learned. He was 

fcarce 22 years of age when he was madejibrarian of 
the Ambrofian library at Milan. In 1700 the duke 

of Modena, his fovereign, recalled him, and made him 

his librarian, and keeper of the archives of his duchy. 

Muratori difeharged this double employment during 

the reft of his life, and had no other benefice than the 

provoftfhip of Santa Maria del Pompofa. He ac¬ 

quired the efteem of the learned throughout Europe, 

who had recourfe to him for the lights they wanted. 

He became an aflociate to the Academies of the Ar¬ 
cades 
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Murcia, cades of Rome, Della Crufca, and Colomberia of Flo- 
Murdcr. rence, the Academy of Etrufca at Cortona, the Royal 

-Society of London, and of the Imperial Academy of 

Olmutz; and died in 1750. He wrote a great 

number of learned works; the principal of which are, 

l. Anecdota, or a collection of pieces taken from the 

Ambrofian library, 2 vols 4to. with learned notes and 

differtations. 2. A treatife on the perfection of the Ita¬ 

lian poetry, 2 vols, 4to. 3. Anecdota Graca, 3 vols 4to. 
4. Agenealogical hiltory of the hqufe of Modena, 2-vols, 

folio. 5. An excellent collection of the writers of 

the Italian hiftory, 27 vols folio, with learned notes. 

6. Another collection, under the title of Antiquitates 

Iialicte. 7. A collection of ancient inferiptions, under 

the title t>f Novus Tbefauruj, 6 vols folio. 8. The 
annals of Italy, 12 vols 4to. in Italian, &c. 9. Let¬ 

ters, differtations, Italian poems, &c. 
MURCIA, the Pagan goddefs of idltnefs.—The 

name is taken from murcus or murcidus, an obfolete 

word, fignifying a dull, floihful, or lazy perfon.— 

The ftatues of this goddefs were always covered with 

dull and mofs, to exprefs her idlenefs and negligence. 

She had a temple in Rome, at the foot of Mount 

Aventine. 
Murcia, a kingdom in Spain, bounded on the 

north by New Caftile, on the eall by the kingdom of 

Valencia, on the weft by Andalufia and Grapada, and 

on the fouth by the Mediterranean Sea. It is about 

62 miles in length, and 58 in breadth; and its prin¬ 

cipal river is Segura. The foil is dry, becaufe it fel- 

dom rains, and therefore it produces little corn or 

wine; but there is plenty of oranges, citrons, lemons, 

olives, almonds, mulberries, rice, pulfe, and fugar. It 

has alfo a great deal of filk. It was taken from the 

Moors in 1265. The air is very healthful. 

Murcia, a large, handfome, and populous town of 

Spain, capital of a kingdom of the fame name, with a 

bilhop’s fee. It contains fix parifhes and a fuperb 

cathedral, the flairs of whofe fteeple are fo contrived, 

that a man may ride up to the top, either on horfe- 

back or in a coach. It is fituated in a pleafant 

plain, which abounds in fine gardens about the city, 

in which are the beft fruits in Spain. It is feated 

on the river Segura, in W. Long. o. 36. N. Lat. 

37- 48. 
MURDER, or Murther, in law, is thus defined, 

or rather defcribed, by Sir Edward Coke; “ when a 

perfon, of found memory and difcretion, unlawfully 

killetb any reafonable creature in being, and under the 

king’s peace, with malice aforethought, either exprefs 

or implied.” The beft way of examining the nature 

of this crime will be by confidering the feveral branches 

of this definition. 
1. It muft be committed by a perfon of found me¬ 

mory and difcretion: for lunatics or infants are in¬ 

capable of committing any crime; unlefs in fuch cafes 
where they (hew a confcioufnefs of doing wrong, and 

qf courfe a difcretion, or difcernment between good 

and evil. 

2. Next, it happens when a perfon of fuch found 

difcretion unlawfully killetb. The unlawfuinefs arifes 

from the killing without warrant or excufe; and there 

muft alfo be an aftual killing to conftitute murder; 

for a bare afiault, with intent to kill, is only a great 

ttjifdemefnor, tho’ formerly it was held to be murder. 

The killing may be by poifoning, ftriking, ftarving, Murder. 

drowning, and a thoufand other forms of death, by--- 

which human nature may be overcome. Of thefe the 

moft deteftable of all is poifon; becaufe it can of all 

others be the leaft prevented, either by manhood or 

forethought. And therefore, by the flat. 22Hen.VIII. 
c. 9. it was made treafon, and a more grievous and 

lingering kind of death was inflicted on it than the 

common law allowed; namely, boiling to death: but 
this adt did not live long, being repealed by 1 Edw. VI. 

c. 12. There was alfo, by the ancient common law, 
one fpecies of killing held to be murder, which may 

be dubious at this day, as there hath not been an in- 

ftance wherein it has been held to be murder for many 

ages paft, viz. bearing falfe witnefs againft another, Bhckf 

with an exprefs premeditated defign to take away his (Scwme'l!- , 

life, fo as the innocent perfon be condemned and exe¬ 

cuted. The Gothic laws punifhed in this cafe both 

the judge, the witneffes, and the profecutor; and, 

among the Romans, the lex Cornelia de fcariis, pu- 

nilhed the falfe witnefs with death, as being guilty of 

a fpecies of affalfination. And there is no doubt but 

this is equally murder in. foro confcientia as killing 

with a fword; though the modern law (to avoid the 

danger of deterring witneffes from giving evidence 

upon capital profecutions, if it muft be at the peril of 
their own lives) has not yet punilhed it as fuch. If 

a man, however, does fuch an a£t, of which the pro¬ 

bable confequence may be, and eventually is, death;, 

fuch killing may be murder, although no ftroke be 

(truck by himfelf, and no killing may be primarily in¬ 

tended; as was the cafe of the unnatural fon who ex- 

pofed his fick father to the air againft his will, by 

reafon whereof he died; and of the harlot, who laid 

her child under leaves in an orchard, where a kite 
(truck it, and killed it. So too, if a man hath a beaft 

that is ufed to do mifehief; and he, knowing it, 

fuffers it to go abroad, and it kills a man; even this is 

manflaughter in the owner; but if he had pnrpofely 

turned it loofe, though barely to frighten people, and 

make what is called fport, it is with us (as in the 

Jewifh law) as much myrder as if he had incited a 

bear or a dog to worry them. If a phyfician or fur- 

geon gives his patient a-potion or plafter to cure him, 

which, contrary to expe&ation, kills him, this is nei¬ 

ther murder nor manflaughter, but mi dventure; and 
he (hall not be punifhed criminally, however liable he 

might formerly have been to a civil a&ion for negleft 

or ignorance; but it hath been holden, that if it be 

not a regular phyfician or furgeon who adminifters the 

medicine, or perforins the operation, it is manflaughter 

at the leaft. Vet Sir Matthew Hale very juftly 

queftions the law of thi3 determination; fince phyfic 

and falves were in ufe before licenfed phyficians and 

furgeons; wherefore he treats this doctrine as apo¬ 
cryphal, and fitted only to gratify and flatter licen¬ 

tiates and doctors in phyfic; though it may be of ufe 

to make people cautious and wary how they meddle 
too much in fo dangerous an employment. In order 

alfo to make the killing murder, it is requifite that 

the party die within a year and a day after the ftroke 

received, or caufe of death adminiftered; in the com¬ 

putation of which the whole day upon which the hurt 

was done (hall be reckoned the firft. 

3. Farthers The perfon killed muft be “ a reafon- 
blc 
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Murder, .able creature in being, and under the king’s peace,” at 

the time of the killing. Therefore to kill an alien, a 

Jew, or an outlaw, who are all under the king’s peace 

or proteftion, is as much murder as to kill the moll 
regular-born Englishman ; except he be an alien- 

enemy, in time of war. To kill a child in its mother’s 

womb, is now no murder, but a great mifprifion: but 

if the child be born alive, and dieth by reafon of the 
potion or bruifes it received in the womb, it feems, 

by the better opinion, to be murder in fuch as admi- 

niftered or gave them. As to the murder of baftard- 

children, fee Bastard. 
4. Lattly, the killing muft be committed “ ‘with 

malice aforethoughtto make it the crime of murder. 

This is the grand criterion which now diftinguiihes 

murder from other killing: and this malice prepenfe, 
malitia preecogitata, is is not fo properly fpite or male¬ 

volence to the deceafed in particular, as any evil defign 

in general; the dictate of a wicked, depraved, and ma¬ 

lignant heart; un difpofition afaire un male chofe: and 
it may be either exprefs, or implied, in law. Exprefs 

malice is when one, with a fedate deliberate mind and 

formed defign, doth kill another: which formed de¬ 

fign is evidenced by external circumftances difeovering 

that inward intention; as lying in wait, antecedent 

menaces, former grudges, and concerted fcheme3 to 

do him fome bodily harm. This takes in the cafe of 

deliberate duelling, where both parties meet avowedly 

with an intent to murder: thinking it their duty, as 

gentlemen, and claiming it as their right, to wanton 

t with their own lives and thofe of their fellow-creatures; 
without any warrant or authority from any power ei¬ 

ther divine or human, but in direft contradi&ion to 
the laws both of God and man: and therefore the law 

has juftly fixed the crime and punifhment of murder on 
them, and on their feconds alfo. Yet it requires fuch 

a degree of paflive valour to combat the dread of even 
undeferved contempt, arifing from the falfe notions of 

honour too generally received in Europe, that the 

ftrongeft prohibitions and penalties of the law will ne¬ 
ver be entirely efFe&ual to eradicate this unhappy cuf- 

tom, till a method be found out of compelling the 

original aggrefTor to make fome other fatisfa&ion to 

the affronted party, which the world fhall efteem 

equally reputable as that which is now given at the 

hazard of the life and fortune, as well of the perfon 
snfulted, as of him who hath given the infult. Alfo, 

if even upon a fudden provocation one beats another 

in a cruel and unufual manner, fo that he dies, tho’ 

he did not intend his death, yet he is guilty of murder 
by exprefs malice; i. e. by an exprefs evil defign, the 

genuine fenfe of malitia. As when a park-keeper 
tied a boy that was Healing wood to a horfe’s tail, 

and dragged him along the park; when a mafter cor¬ 

rected his fervant with an iron bar, and a fchoolmafter 

ltainped on his fcholar’s belly, fo that each of the 

fufferers died; thefe were juftly held to be murders, be- 

caufe the correction being exceflive, and fuch as could 
not proceed but from a bad heart, it was equivalent 

to. a deliberate aCt of daughter. Neither fhall he be 

guilty of a lefs crime who kills another in confequence 

of fuch a wilful aCt as (hews him to be an enemy to 

all mankind in general; as going deliberately, and with 

an intent to do mifehief, upon a horfe ufed to ftrike, 

or coolly difeharging a gun among a multitude of 

people. So if a man refolves to kill the next man he Munfer. 

meets, and does kill him, it is murder, although he- 

knew him not; for this is univerfal malice. And if 

two or more come together to do an unlawful aCt 

agaiuft the king’s peace, of which the probable con¬ 
fequence might be bloodfhed; as to beat a man, to 

commit a riot, or to rob a park, and one of them kills 

a man; it is murder in them all, becaufe of the un¬ 

lawful aCt, the malitia preecogitata, or evil intended 
beforehand. 

Alfo in many cafes where no malice is expreffed, 
the law will imply it: as, where a man wilfully poi- 

fons another, in fuch a deliberate aCt the law prefumes 
malice, though no particular enmity can be proved. 

And if a man kills another fuddenly, without any, 

or without a confiderable provocation, the law implies 

malice ; for no perfon, unlefs of an abandoned heart, 

would be guilty of fuch an aCt upon a flight or no 

apparent caufe. No affront, by words, or geftures 

only, is a fufficient provocation, fo as to excufe or 
extenuate fuch aCls of violence as manifeftly endanger 

the life of another. But if the perfon fo provoked had 
unfortunately killed the other, by beating him in fuch 

a manner as fhewed only an intent to chaftife and not 

to kill him, the law fo far confiders the provocation 

of contumelious behaviour, as to adjudge it only man- 

fiaughter, and not murder. In like manner, if one 

kills an officer of juftice, either civil or criminal, in 

the execution of his duty, or any of his afliflants en¬ 

deavouring to conferve the peace, or any private per¬ 

fon endeavouring to fupprefs an affray or apprehend a 

felon, knowing his authority or the intention with 

which he interpofes, the law will imply malice, and 

the killer fhall be guilty of murder. And if one in¬ 

tends to do another felony, and undefignedly kills a 
man, this is alfo murder. Thus if one fhoots at A 

aud miffes him, but kills B, this is murder; becaufe 

of the previous felonious intent, which the law tranf- 

fers from one to the other. The fame is the cafe, 

where one lays poifon for A; and B, againft whom 

the prifoner had no malicious intent, takes it, and it 

kills him ; this is likewife murder. So alfo, if one 

gives a woman with child a medicine to procure abor¬ 
tion, and it operates fo violently as to kill the woman, 

this is murder in the perfon who gave it. It were 

endlefs to go through all the cafes of homicide, which 

have been adjudged, either exprefsly or impliedly, 

malicious: thefe therefore may fuffice as a fpecimen; 
and we may take it for a general rule, that all homicide 

is malicious, and of courfe amounts to murder, unlefs 

where juftified by the command or permiffion of the 
law; excufed on a principle of accident or felf- 

prefervation ; or alleviated into manflaughter, by being 

either the involuntary confequence of fome act, not 

flridtly lawful, or (if voluntary) occafioned by fome 
fudden and fufficiently violent provocation. And all 

thefe circumftances of juftification, excufe, or allevia¬ 

tion, it is incumbent upon the prifoner to make out, 
to the fatisfadlion of the court and jury : the latter of 

whom are to decide whether the circumftances alleged 
are proved to have actually exifted ; the former, how 

far they extend to take away or mitigate the guilt. 

For all homicide is prefumed to be malicious, until the 
contrary appeareth upon evidence. 

The puniihment of murder, and that of man¬ 
flaughter, 
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Murder Slaughter, were formerly one and the fame; both 

H having the benefit of clergy: fo that none but un- 
JVluret. learned perfons, who leaft knew the guilt of it, were 

‘ put to death for this enormous crime. But now, by 

Several Statutes, the benefit of clergy is taken away 
from murderers through malice prepenfe, their abet¬ 

tors, procurers, and counfellors. In atrocious cafes 

it was frequently ufual for the court to direft the 

murderer, after execution, to be hung upon a gibbet 

in chains near the place where the fa£t was committed ; 

but this was no part of the legal judgment; and the 

like is Still fometimes pradtifed in the cafe of notorious 

thieves. This, being quite contrary to the exprefs 

command of the mofaical law, feems to have been 
borrowed from the civil law ; which, befides the ter¬ 

ror of the example, gives alfo another reafon for this 
pra&ice, viz. that it is a comfortable fight to the re¬ 

lations and friends of the deceafed. But now, in Eng¬ 

land, it is ena&ed by ftat«te 25 Geo. II. c. 37. that 

the judge, before whom any perfon is found guilty of 

wilful murder, Shall pronounce fentence immediately 

after convi&ion, unlefs he fee3 caufe to poftpone it; 

and fhall in palling fentence diredl him to be executed 

on the next day but one (unlefs the fame Shall be Sun¬ 

day, and then on the Monday following), and that 

his body be delivered to the furgeons to be differed 

and anatomized; and that the judge may direft his 

body to be afterwards hung in chains, but in nowife 

to be buried without diffe&ion. And, during the 

Short but awful interval between fentence and execu¬ 

tion, the prifoner Shall be kept alone, and fudained 

with only bread and water. But a power is allowed 

to the judge, upon good and fufficient caufe, to refpite 

the execution, and relax the other reftraints of this aft. 

See further, Parricide, and Petit Treafon. 

Murderers, or Murdering Pieces, in a Ship, are 
fmall pieces of ordnance, either of brafs or iron, 

which have chambers put iu at their breeches. They 

are ufed at the bulk-heads of the fore-caftle, half¬ 
deck, or fteerage, in order to clear the deck, on the 
Ship’s beind boarded by an enemy. 

MURENA. See Mur/ena. 

MURENGERS, two officers of great antiquity 
in the city of Chefter, annually chofen out of the 

aldermen, to fee that the walls are kept in repair, and 

to receive a certain toll and cuftom for the maintenance 
thereof. 

MURET (Mark Anthony Francis) in Latin Mu* 

retus, was boru at Muret, near Limoges, in 1526. 

He acquired a perfeft knowledge of the Greek and 
Latin tongues without any inftruftor, aud became one 

of the molt learned men of his time. After having 

taught fome time in Provence, he was made a pro- 

feSTor at Paris in the fame college with Turnebus and. 

Buchanan. In 1554, he went into Italy; and in 
1563 was profeSTor of law, philofophy, and hiftory, 

at Rome, where he died in 1585. His principal 

works are, 1. Excellent notes on Terence, Horace,. 

Gatullus, Tacitus, Cicero, Salluft, Ariftotle, Xeno¬ 

phon, &c. 2. Orationes. 3. Variee Leftiones, Poema- 

ta, Hymni Sacri. 4. Difputationes in Lib. /. Pan- 

deflorum, de Origine Juris, £sV. 5, EpiJloLe, Juve¬ 
nilia Carmina, or. Moll of Muret’s works have 

been printed in the Venice edition of 1737, in 5 
vols 8vo. 

1 MUR 
MUREX, in zoology, a genus of infefts belong- Miircx 

ing to the order of vermes teftacea. This animal P 
is of the fnail kind : the Shell confifts of ohe fpi- Murray, 

ral valve, rough, with membranaceous furrows ; and 
the aperture terminates in an entire canal, either 

ftreiglit, or fomewhat afeending. There are 60 fpecies, 

particularly diftiuguilhed by peculiarities in their 
Shells, &c. 

From a fpecies of murex was obtained the famous 

Tyrian dye fo much valued by the ancients. This, 

however, has long been fuperfeded by the ufe of the 

cochineal. One of the Shells producing the dye was 
a kind of buccinum ; but the fined, or Tyrian purple, 

was got from the murex. Thefe fpecies of Shells are 
found in various parts of the Mediterranean. Im- 

menfe heaps of them are to be feen about Tarentum to 
this day, evincing one place where this precious liquor 
was extracted. See Plate CLXXVI. fig. l. 

In the accounts of a Spanish philofopher it is men¬ 

tioned, that on thecoads of Guayaquil and Guatimala, 
in Peru the murex is alfo found.. The Shell which 

contains it adheres to the rocks that are waShed by. 
the fea: it is of the Size of a large walnut. The 

. liquor may be extracted two ways ; fome kill the ani¬ 

mal after they have drawn it out of the Shell; then 

prefs it with a knife from head to tail; feparate from 
the body the part where the liquor is colleded, and 

throw away the red. When this operation, after be¬ 

ing repeated on feveral fnails, has afforded a certain 

quantity of fluid, the thread intended to be dyed is- 

dipped in it, and the procefs is finished. The colour, 

which is at fird of the whitenefs of milk, becomes af¬ 

terwards green, and is not purple till the thread is dry. 

Thofe who disapprove of this method, draw the SiSh 
partly out of the Shell, and, Squeezing it, make it 

yield a fluid which Serves for dying: they repeat this 

operation four times at different intervals, but always 

with lefs fuccefs. If they continue it, the fifh dies. 

No colour at prefent known, fays the abbe Raynal, 

can be compared to this, either as to ludre, livelinefs, 

or duration. It Succeeds better on cotton than wool, 
linen, or Silk. 

MURIA, Alimentary fait. See Salt. 

MURRAIN, or Gargle, a contagious difeafe 

among cattle. The Symptoms are, a hanging down 

and Swelling of the head, abundance of gum in the 

eyes, rattling in the throat, a Short breath, palpita¬ 

tion at the heart, daggering, a hot breath, and a 

Shining tongue. In order to prevent this difeafe, the 
cattle Should dand cool in dimmer, and have plenty of 

good water : all carrion Should be Speedily buried; and 
as the feeding of cattle in wet places, on rotten grafs 

and hay, often oecafions this difeafe, dry and fweet 
fodder Should be given them. 

MURRAY, a county of Scotland, extending by 

the coad from the river Spey on the ead to Beauly 

on the wed, which is the boundary of the province 
of Rofs; and comprehending the countries of Stath- 

fpey, Badenoch, Strathern, Srathnairn, and Strath- 

nerick. 

According to the account of the reverend Mr Shaw 

minider of Elgin, in anfwer to fome queries of Mr 

Pennant, the country produces wheat, barley, oats,, 

rye, peafe, and beans. Of thefe, in plentiful years,, 

upwards of 20,000 bolls are exported, befides Serving; 

the-- 
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the country itfelf and fome of the Highland countries. 
' Some hemp is alfo cultivated, and a great deal of flax; 

of which linen is made, not only for home-con fump- 

tion, but a confiderable quantity of linen-yarn is ex¬ 

ported. Great quantities of potatoes are alfo culti¬ 

vated. Several hundreds of black cattle alfo are ex¬ 

ported from the Highlands of Murray, but few or 

none from the Lowlands.—-Peculiar to this province 

is a kind of wood, called red faugh, or fallow ; vvhich 
is no lefs beautiful than mahogony. It is much more 

firm and tough than mahogony, and refembles the 
lighter-coloured kind of that wood. It receives a fine 

polilh, but is very fcarce, growing on rocks. But 

there are great forefts of firs and birches, which our 

author thinks are the remains of the Sylva Caledonia. 

Here alfo is found a remarkable root, called by the 

natives carmele : it grows in heaths and birch-woods 

to the bignefs of a large nut; and fometimes there are 

four or five roots joined together by fibres. It has a 

green (talk, and fmall red flowers. Dio, fpeaking of 

of the Caledonians, fays, Certum cibi genus par ant ad 

omnia, quem Ji ceperint quantum ejl unius faba magni¬ 

tude, minvne efurire atit fttire folent. Casfar 3lfo tells 
us of a root called chara, which his foldiers mixed 

with milk and made into bread when in want of 

provifion, which greatly relieved them. This root, Mr 

Shaw thinks, is the fame with the carrnele, or fiveet 

root of Murray. He informs us, that he hath often feen 

it dried, and kept for journeys through hills where no 

provifion was to be had : he has likewife feen it 

pounded and infufed ; the liquor makes a more a- 

greeable and wholefome liquor than mead. It grows 

in fuch plenty, that a cart-load of it can eafily be 

gathered. 
Murray is interfered by the rivers Spey, Lofley, 

Findern, Nairn, Nefs, and Beauly. The river-of Spey, 

rifing on the borders of Lochaber, is more than 60 

Scots, or 100 Englilh miles long, but too rapid to be 

navigable. Upon this river great floats of fir and 

birch-wood are carried down to the Frith ; the float 

is guided by a man fitting on a courach. This veffel 

is of an oval fhape, about four feet long and three 
broad ; a fmall keel from head to ftern ; a few ribs 

crofs the keel, and a ring of pliable wood round 

the lip of it ; the whole covered with the rough hide 

of an ox or horfe. The rower fits on a tranfverfe 

feat in the middle, and holds in his hand a rope, the 
end of which is tied to the float, and with the other 

hand he manages a paddle, keeps the float in deep 
water, and brings it to fliore when he pleafes. In 

this province, alfo, is Loch Nefs, remarkable for its 

never freezing. There are many other lakes in this 

country, of which one called Dundelchack is remark¬ 

able in that it is never covered with ice before the 

month of January; but after that time one night’s 

llrong froft covers it all over. On the eaft fide of 
Loch Nefs, a large mile above the loch, is the water¬ 

fall of Foher, where the river Feaeh-Len falh over 

a fteep rock about So feet high; and a thick 

fog rifes from the place where it falls, occafioned 

by the violent dalhing of the water. There is a 

confiderable falmon-fiihery on the rivers Spey, Fin¬ 

dern, Nefs, and Beauly, which ferves the towns and 

country, befides exporting to the value of 12,0001. 
annually. 

There are many natural caves in the hills of this 

country, which formerly were the receptacles of thieves 

and robbers, and now afford (helter to hunters and 

{hepherds in ftormy weather. The moft remarkable 
mountain is Carngern, in Strathfpey. In it are found 

a particular kind of ftones well known to the lapi¬ 

daries. They are of blue, green, yellow, and am¬ 

ber colours ; fome fo large as to make fnuff-boxes, 

or fmall cups; fome of hexagonal or pentagonal figures, 

and tapering to a point at each end. The mountain 

of Benalar, in Badenoch, is by Mr Shaw reckoned to 
be the higheft land in Scotland, a3 waters flowing 

from it fall into the fea at Dundee, Inverlochy, and 

Garmoch in Murray. 
MUS, in zoology, a genus of quadrupeds, belong¬ 

ing to the order of glires ; the genuine charafter of 

which is, that the fore-teeth of the lower jaws are fu- 

bulated. There are fpecies. 
1. The porcellus, or Guiney-pig, fo called from 

its being fuppofed to come only from Guinea, is a na¬ 

tive of Brafil as well as Guinea. It is about the fize 

of a young pig, and hath ere& hair not unlike it. The 
colour is white or white varied with orange and black 

in irregular blotches ; hath no tail, but very large 

broad ears rounded at the fides. Thefe animals are of 

fuch a hot conftitution, that they copulate five or fix 

weeks after birth. They acquire not, however, their 

full growth before the eighth or ninth month. But this 

increafe of fize confifts only of fat; for the folid parts 

are fully unfolded before the age of fix months. The 

females go with young only three weeks: the firft lit¬ 

ter confifts of four or five; the fecond of five or fix ; 

and the fucceeding ones of feven or eight, and fome¬ 

times of 10 or 12. The mother fuckles her young 12 

or 15 days: (he banilhes them as foon 3S fhe receives 
the male, which happens at fartheft three weeks af¬ 

ter her delivery; and if any of them perfift in follow¬ 

ing her, they are maltreated and killed by the male. 

As they breed fo fall, their multitudes would be in¬ 

numerable, if there were not fo many enemies which 

deftroy them. They cannot relift, either cold or moi- 

fture; when cold, they affemble and crowd clofe toge¬ 

ther, in which cafe they often all perifh together. They 

are alfo devoured in great numbers by cats, and many 

are killed by the males. Though perpetually throw¬ 

ing out urine, they never drink. They feed on all 
kinds of herbs; but efpecially on parfley, which they 

prefer to grain or bread; and they are likewife fond of 

apples and other fruits. They eat precipitately like 
the rabbit, little at a time, but very often; make a 

grunting noife like a little pig, and are very reftlefs. 
No mention is made by natural hiftorians of the man¬ 

ners of this animal in a wild ftate. Their fkin is hardly 

of any value; and their flelh, though eatable, is not fo 

good as to be much demanded : but it might be im¬ 
proved by keeping them in warrens, where they would 

have the benefit of the frefh air, and the liberty of 

choofing herbs agreeable to their tafte. Thofe kept in 

houfes have nearly the fame bad tafte with warren-rab¬ 

bits ; and thofe kept in gardens during the fummer, 

have an infipid, but lefs difagreeable flavour. 
2. The aguti, is about the fize of a hare, has a fhort 

tail; four toes on the fore-feet, three on the hind ones; 

and a yellowifh belly. According to M. Buffon, it is an 

animal peculiar to the fouthern parts of America, be¬ 
ing 
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I Mus. ing never found in the old world. It is common in 

“ Brafil, Guiana, St Domingo, and all the iflands; and 

feems to require a warm climate in order to fubfift and 

multiply. However, they can live in France, if kept 

in a dry place, and Iheltered from winter-frofts. The 

aguti is a very mifchievous animal, and bites cruelly : 

he grunts like a pig; is very voracious; fits on his 

hind-legs, and holds his food with the fore-feet when 

he eats : hides what he cannot confume : hops like a 

hare, and runs very faft both on plain and riling 

Plate grounds; but as his fore-legs are much Ihorter than 
CLXX.XIII the hind-ones, he would tumble headlong if he did not 

fig* *• flacken his courfe in defcending. Both his eye and 

his ear are fine ; he Hops and liftens to the found of 

mufic: the flelh of thofe which are fat and well-fed 

is not very bad, though it be hard, and not very agree¬ 

able to the tafte. They fcald the aguti, and make him 

ready in the fame manner as a pig. He is hunted with 
dogs. When forced among the cut fugar-canes, he is 

foon taken ; becaufe thefe grounds being generally 

covered a foot thick with draw and leaves, at each leap 

he finks in this litter, fo that a man may overtake and 
flay him with a baton. He commonly runs very nim¬ 

bly before the dogs; and when he gains his retreat, 

he lies fquat, and remains obftinately in his conceal¬ 

ment. The hunters are obliged to chace him out by 

filling his hole with fmoke. The animal,, half fuffo- 
cated, utters mournful cries ; but never iffues forth, 

unlefs when pulhed to the laft extremity. . His cry, 

which he often repeats when difturbed or irritated, re- 

fembles that of a fmall hog. II taken young, he is 

ealily tamed, and goes out and returns of his own ac¬ 

cord. Thefe animals commonly refide in the woods 

and hedges; where the femaleschoofe a place well co¬ 

vered and buihy, and there prepare a bed of leaves and 

hay for their young. They annually produce two or 

three, but generally two. Like the cats, they tranf- 

port their young, two or three days after birth, into 

the hollows of trees, where they fuckle them for a (hort 
time; the young are foon in a condition to follow their 

mother, and to fearch for food. 
Plate 3- The leporinus, or Java hare, is about the fize of 

; CLXXXIl an ordinary hare: the hair of a reddifh brown-colour; 

fig* <5 the head fmall in proportion to the body; the eyes 
large and prominent; the ears like thofe of a rat; in 

other refpeds the head refembles both a deer and hare; 

the hind-part of the body and thighs remarkably big; 
the legs long; four toes on the fore-feet, and three on 

the hind-feet: is a native of Java and Sumatra. The 

above defcription was taken from an an animal of this 

kind in the poffefiion of the duke of Richmond. It 

was very tame and inoffenfive, and fed only on fruit 

and other vegetables. 
4. The citellus, or earlefs marmot, hath a fhort tail, 

an a(h-coloured body, and no ears. It inhabits Bo* 

hernia, Auftria, Hungary, and Siberia. It hath been 

confounded with the cricetus, or hamfter; but, accord¬ 

ing to M. Buffon, the differences between them are 

very confpicuous, chiefly in the want of ears in the 

citellus; for though the ears of the hamfter are {hort, 

they are broad, and very obfervable; the citellus alfo 

never copulates with the hamfter, which is fufficient to 

remove every doubt with regard to the diverfity of 

their fpecies. This creature burrows, and forms its 

magazine of corn, nuts, &c. for its winter-food. It 
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fits up like a fquirrel. By Gmelin’s account, fome 

inhabit the fields in Siberia, others penetrate into gra- J 

naries; the former make holes in the ground with a 

double entrance, and fleep during winter in the centre 

of their lodge : thofe which inhabit the granaries are 

in motion during the whole of the cold feafon. They 

couple in the beginning of May, and bring from five 
to eight young, which they bring up in their burrows, 

and cover with hay. They whittle like the marmot; 

are very Jrafcible, and bite very feverely: their furs 

were once ufed by the ladies of Bohemia to make 

cloaks. 

5. -The lemmus, or lemming, hath a fhort tail, fivecixxxlV 
toes on both fore and hind feet, and the body i3 va- Jfi(T 3* 

negated with green and yellow. This creature, which 

is one of the moft lingular that we know of, is faid to 

be a native of the mountains of Kolin in Lapland. 

They appear not every year; but at certain unforefeen 
periods they come in fuch numbers, that they fpread 

every where, and cover the whole furface of the earth. 
The arrival of the lemmings is confidered as a terrible 

fcourge, the effe&s of which it is impoflible to avoid. 

They make dreadful devaftations in the fields; lay wafte 

the gardens; ruin the crops; and leave nothing, ex¬ 

cept what is {hut up in houfes, where they never enter. 

They bark nearly like fmall dqgs. When attacked, 

they neither fear clubs nor halberds, but dart againft 

thofe who ftrike them, outrageoufly biting, and fixing 

upon the weapons employed to kill them. When 

ft ruck at with a ftick, they feize it fo forcibly with 

their teeth, that they allow themfelves to be carried to 

a confiderable diftance without quitting their hold. 

They dig holes in the earth, and make roads like the 

moles, in queft of roots. They fometimes make war, 

and divide themfelves into two armies along the lakes 

and meadows. Their enemies are foxes and ermines, 

who devour great numbers of them. Grafs that has 

been ate down, and fprings again, is faid to kill them: 

and they feem likewife to commit fuicide; for they 

are often found fufpended on the branches of trees ; 

and they probably throw themfelves in troops into 

the waters like the fwallows. It would alfo appear, 

that the lemmings, like the rats, mutually deftroy and 

eat each other, when pafture fails them 5 and that this 

is the reafon why their deftru&ion is as fudden as their 

multiplication. At particular times they affemble to¬ 
gether, and the whole die in company. They are very 

courageous, and defend themfelves againft other ani¬ 

mals. It is not certainly known whence they come. 

The vulgar believe that they fall from the clouds along 

with the rain. Upon the renewal of the grafs they 

infallibly die. In fine weather they take to the water 

in vaft multitudes; but when a breeze of wind arifes, 

they are all drowned. The number of thefe animals 

is fo prodigious, that when theydie the air is infeded, 

and produces many difeafes. They even feem to in- 

fed the plants which they gnaw; for the pafture then 

kills the cattlei The flefh of the lemmings is not good 

to eat; and their lkin, though the hair be fine, does 

not anfwer for making furs, becaufe it is too thick. 

6. The paca, or fpotted cavy, is an animal pecu¬ 

liar to the new world, particularly Brazil. It has a 

(hort tail, five toes on each foot, and three yellowifli 

lines on each fide. It refembles a pig of two months 

old; and it3 flefti is fat, and makes exce'lent food. 
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Even the (kin is eat, like that of a pig. For thefe rea¬ 

sons this animal is in perpetual requeft. It is difficult 

for the hunters to take him alive. When furprifed in 

his hole, which they lay open both before and behind, 
he defends himfelf, and even bites fiercely. His (kin, 

though covered with coarfe (hort hair, makes a very 

good fur, becaufe it is regularly fpotted on both fides. 

Thefe animals produce often and in great numbers; 

many of them are dedroyed by men and beads of prey, 
and yet the fpecies is always numerous. 

When kept in a wooden cage or box, this animal 

remains perfectly tranquil during the day, efpecially 

when plentifully fupplied with food. He feems even 

to have an affeftion for his retreat as long as the day 

lafts; for, after feeding, he retires fpontaneoufly into 

it. But when night approaches, by perpetual red- 
leffnefs and agitation, and by tearing the bars of his 

prifon with his teeth, he difcovers a violent defire of 

getting out. Nothing of this kind happens during the 

day, unlefs he has occafion for fome natural evacua¬ 

tion ; for he cannot endure the fmalled degree of dir- 

tinefs in his little apartment; and when about to void 

his excrements, always retires to the mod didant cor¬ 

ner he can find. When his draw begins to fmell, he 

often throws it out, as if he meant to demand frefh 
litter. This old draw he pufhes out with his muzzle, 

and goes in qued of rags or paper to replace it. In a 

female cavy, the following extraordinary indance of 

cleanlinefs was obferved. A large male rabbit being 

ffiut up with her when (he was in feafon, (he took an 

averfion to him the moment he voided his excrement 
in their common apartment. Before this (he was very 

fond of him; licked his nofe, ears, and body; and al¬ 

lowed him to take almod the whole food that was gi¬ 
ven her. But as foon as the rabbit had infefted the 

cage with his orcjure, (he retired into the bottom of 

an old prefs, where (he made a bed with paper and 

rags, and returned not to her old lodging, till (he faw 

it neat, and freed from the unclean gued which had 
been prefented to her. 

The fpotted cavy is eafily accudomed to a domedic 

life. Unlefs indudriqufly irritated, he is gentle and 
tradable. He is fond of adulation, and licks the hands 

of the perfon who careffe3 him. He knows thofe who 

take care of him, and readily diftinguifhes their voices. 
When gently droaked on the back, he dretches him¬ 

felf out, lies down on his belly, by a fmall cry expreffes 

his acknowledgment, and feems to a(k a continuance 

of the favour. When feized in a rough manner, how¬ 
ever, he makes very violent efforts to efcape. 

7. The marmota,or marmot, has a fhort hairy tail. 
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CLXXXIV TOund ears, and gibbous cheeks. It is found only on 

'S' ** the tops of the highed mountains, and is more fubjeft 

to be rendered torpid by cold than any other. In the 
end of September, or beginning of Odober, he retires 

into his hole, from which he comes not out till the 

beginning of April. His retreat is capacious, broader 

than long, and very deep, fo that it C3n contain feveral 

marmots, without any danger of corrupting the air. 

With their feet and claws, which are admirably adapt¬ 

ed for the purpofe, they dig the earth with furprifing 
quicknef3, and throw it behind them. It is not a hole, 

or a ftraight or winding tube, but a fpecies of gallery 

made in the form of a Y, each branch of which has an 

aperture, and both terminate in one where the animal 
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lodges. As the whole is made on the declivity of a 

mountain, the innermod part alone is on a level. Both ~ 

branches of the Y are inclined, and the one is ufed for 

depofiting the excrements of the animals, and the 
other for their going out and coming in. The place 

of their abode is well lined with mofs and hay, of 

which they make ample provifion during the fummer. 

It is even affirmed, that this labour is carried on joint¬ 

ly; that fome cut the fined herbage, which is collected 

by others, and that they alternately ferve as vehicles 
for tranfporting it to their dens. One, it is faid, lies 

down on his back, allows himfelf to be loaded with 

hay, extends his limbs, and others trail him in this man¬ 

ner by the tail, taking care not to overfet him. Thefe 

repeated fri&ions are affigned as the reafon why the 
hair is generally rubbed off their backs. But it is more 

probable, that this effeft is produced by their frequent 
digging of the earth. But, whatever may be in this, 

it is certain that they dwell together, and work in com¬ 

mon at their habitations, where they pafs three-fourths 
of their lives. Thither they retire during rain, or up¬ 

on the approach of danger; and never go out but in 

fine weather, and even then to no great didance. One 

dands centinel upon a rock, while the others fport on 

the grafs, or are employed in cutting it to make hay. 

When the fentinel perceives a man, an eagle, a dog, 

&c. he alarms the red with a loud whidle, and is him¬ 

felf the lad to enter the hole. They make no provi- 

fions for winter; nor have they in that feafon any oc¬ 

cafion for them, as lying afleep all that time. As foon 

as they perceive the fird approaches of the fleeping 

feafon, they fet to work in (hutting up the two en¬ 

trances of their habitation; and this they perform with 

fuch labour and folidity, tha; it is eafier to dig the 

earth any where elfe than in the parts they have forti¬ 
fied. They are at this time very fat, weighing fome- 

times 20 pounds; and they continue to be plump for 

three months; but afterwards they gradually decay, 

and are extremely emaciated at the end of winter. 

When difcovered in their retreats, they are found rolled 

up in the form of a ball, covered with hay; and they 

are carried off in fo torpid a date, that they may be 

killed without feeming to feel pain. The fatted are 

chofen for eating, and the young ones for taming. 

When taken young, they may be rendered nearly as 

tame as our other domedic animals. They learn to 
feize a dick, to dance, to perform various gedicula- 

tions, and to obey the voice of their mader. Like the 
cat, the marmot has an antipathy againd dogs. When 

he begins to be familiar in the houfe, and perceives 
that he is protefted by his mader, he attacks and 

bites dogs of the mod formidable kind. Though not 

fo large as a hare, he is douter, and his drength is 

aided by a peculiar fupplenefs and dexterity. With 

his fore-teeth, which are pretty long, he bites mod 

cruelly; he attacks not, however, either dogs or men, 

unlefs previoufly irritated. If not prevented, he gnaws 

furniture and duffs ; and when confined, pierces even 

through wood. His voice refembles the murmuring 

of a young dog when careffed or in a fporting hu¬ 

mour; but, when irritated or frighted, he makes a 

whidling noife, fo loud and piercing, that it hurts the 
ear. The marmots eat every thing prefented to them; 

as fleffi, bread, fruit, roots, pot-herbs, may-bugs, 

gra(hoppers. See. but milk and butter they prefer to 
every 
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KI«s. every other aliment. Though lefs inclined to theft 

'-than the cat, they endeavour to flip into the dairy, 

where they drink great quantities of milk, making, 

like the cat, a murmuring noife exprefiive of pleafure. 

Milk is alfo the only liquor that it agreeable to them; 

for they rarely drink water; and they refufe wine. 

They produce but once a-year, and the litter generally 

confifts of three or four. The growth of their young 

is very quick ; they live only nine or ten years; and 

the fpecies is neither numerous nor much diffufed. The 

marmot would make very good eating, if it had not 

always a difagreeable flavour, which cannot be conceal¬ 

ed but by ftrong feafoning3. 

8. The monax, or marmot of Canada, has a hairy 

tail, an afh-coloured body, roundilh ears, and four 

toes on the fore-feet, and five on the hind-ones. It 

is a native of America, and differs very little from the 

former. 

9. The circetus, hamfter, or German marmot, is 

the mo ft famous as well as the moft deftruftive of all 

the rats. It has a tail of a moderate length, round 

ears, a black belly, and reddifti fides, with three white 

fpots. This creature fleeps during the winter like the 
marmots ; when in a torpid ftate, neither refpiration, 

nor any kind of feeling, can be perceived. The heart, 

however, beats 15 times in a minute, which has been 
difeovered by opening the cheft. The blood continues 

to be fluid, but the inteftines are not irritable; even 

an eleftrical {hock does not awake him ; but in the 

open air he never becomes torpid. When dug up in 

his ftate of torpidity, the hamfter is found with his 

head bent under his belly between the two fore-legs, 

and thofe behind reft upon his muzzle. The eyes are 

(hut; and when the eye-lids are forced ppen, they in- 

ftantly clofe again. The members are ftiff, like thofe 

of a dead animal, and the whole body feels as cold as 

ice. When differed during this ftate, he feems to feel 

very little ; fometimes indeed be opens his mouth as 

if he wanted to refpire ; but his lethargy is too ftrong 

to admit of his awakening entirely. This lethargy hath 

been aferibed folely to a certain degree of cold; which 

indeed may be true with regard to dormice, bats, &c. 

But experience {hews, that, in order to render the ham¬ 

fter torpid, he muft alfo be excluded from all commu¬ 
nication with the external air : for when he is {hut up 

in a cage filled with earth and draw, and expofed in 

winter to a degree of cold fufficient to freeze the wa¬ 

ter, he never becomes torpid: but when the cage is 
funk four or five feet under ground, arid well fecured 

againft the accefs of the air, at the end of eight or ten 

days he is equally torpid as if he had been in his own 

burrow. If the cage is brought up to the furface, the 

hamfter will awake in a few hours, and refume his tor¬ 

pid ftate when put below the earth. The experiment 

may be repeated with the fame fuccefs as long as the 

froft continues. We have a farther proof that the ab- 

fence of the air is one of the caufes of torpidity in the 

hamfter; for when brought up from his hole in the 

coldeft weather, and expofed to the air, he infallibly 

awakes in a few hours. This experiment fucceeds as 

well in the night as in the day ; which {hews that 
light has do {hare in producing the effeft. It is 

curious to obferve the hamfter palling from a tor¬ 

pid to an aftive ftate. He firft lofes the rigidity 

of his members, and then makes a profound refpira- 
2 

tion, but at long intervals. His legs begins to move, Mus. 

he opens his mouth, and utters difagreeable and rattling- 

founds. After continuing thefe operations for fome 

time, he opens his eyes, and endeavours to raife himfelf 
on his legs. But all thefe movements are ftill reeling 

and unfteady, like thofe of a man intoxicated with li¬ 

quor. He, however, reiterates his efforts till he is 
enabled to ftand on his legs. In. this attitude he re¬ 

mains fixed, as if he meant to reconnoitre and repofe 
himfelf after his fatigue ; but he gradually begins to 

walk, eat, and aft in his ufual manner. This paffage 

from a torpid to an aftive ftate, requires more or lefs 

time, according to the temperature of the air. When 

expofed to a cold air, he fometimes requires more than 
two hours to awake 5 and in a more temperate air he 

accomplifhes his purpofe in lefs than onehour. Itis pro¬ 

bable that, when the hamfter is in his hole, this change 

is performed imperceptibly, and that he feels none of 

the inconveniencies which arife from a fudden and for¬ 
ced revivifeence. 

The hamfter is a very mifehievous auimal; and fo 

exceedingly fierce, that he feems to have no other paf- 

fion but rage. In confequence of this, he attacks e- 
very other animal that comes in his way, without re¬ 

garding the fuperior fize or ftrength of his antagonift; 
nay, as if he was ignorant of the method of faving 

himfelf by flight, he allows himfelf to be beat to pieces 
with a ftick, rather than yield. If he feizes a man’s 

hand, he muft be killed before he quits his hold.' 

When the hamfter perceives a dog at a diftance, he 

begins with emptying his cheek-pouches if they hap¬ 
pen to be filled with grain, and which are fo capacious 

as to hold a quarter of a pint Englilh. He then 

blows them up fo prodigioufly, that the fize of the 
head and neck greatly exceeds that of the body. 

Laftly, he raifes nimfelf on his hind-legs, and in this 

attitude darts on his enemy. If he catches hold, he 

never quits it but with the lofs of life. But the dog 

generally feizes him behind, and ftrangles him. This 

ferocious temper prevents the hamfter from being at 

peace with any other animal. He even makes war 

againft his own fpecies, not excepting the females. 

When two hamfters encounter, they never fail to at¬ 

tack each other, and the ftronger always devours the 

weaker. A combat between a male and a female 
lafts longer than between two males. They begin by 

purfuing and biting each other; then each of them re¬ 

tires to a fide as if to take breath; a little after, they 

renew the combat, and continue to fly and to fight till 

one of them falls. The vanquiftied uniformly ferves 
for a repaft to the conqueror. 

The hamfters copulate about the end of April; 

when the males enter the apartments of the females, 

where they remain only a few days. If two males 

happen to meet in the fame hole, a furious combat 

enfues, which generally terminates in the death of the 

weakeft. The conqueror takes poffefiion of the fe¬ 

male, and both, though at every other period they 

perfecute and kill each other, lay afide tlieir r tural 

ferocity during the few days their amours continue. 

They even mutually defend each other againft agref- 

fors ; and if a hole is opened about this time, the fe¬ 

male defends her hulband with the utmoft fury. The 

females bring forth twice or thrice every year. Tlieir 

litter is never fewer than fix, and more frequently 

29 Q^2 than 
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Mus. from 16 to 18. Their growth is very rapid. At the 

-age of 15 days they begin to dig the earth 5 and 

foon after, the mother banilhes them from her habita¬ 

tion; fo that at the age of about three weeks they 

are abandoned to their own management. The mo¬ 
ther in general difcovers little affedlion for her off- 

fpring ; and when her hole is opened, flies in the mod 

daftardly manner, leaving her young ones to perifh. 

Her only folicitude at that time is to provide for her 

own defence. With this view (he digs deeper into 

the earth, which (he performs with amazing quick- 
nefs. The young would willingly follow her; but (he 

is deaf to their cries, and even (huts the hole which (he 

had made. 
As the hamfter lives on grains, and dwells under 

the earth, fome kinds of foils are inconvenient for him. 
He requires a foil which is eafily pierced, and yet fo 

tenacious as got to tumble down. Stony, fandy, and 
argillaceous foils, are therefore improper, as well as 

meadows, forefts, and marfhy grounds. He likewife 

choofes countries which abound in all kinds of grain, 

that he may not be obliged to feek his food at great 

diftances. In Thuringia, the foil of which poffeffes 

all thefe qualities, the hamfters are more numerous 

than in any other country. The habitations are dug 

to the depth of three or four feet, and confift of more 

or fewer apartments, according to the age of the ani¬ 

mal. The principal apartment is lined with draw, and 

ferves him for a lodging. The others aredeftined for 

the prefervation of provifions, of which he amaffes 

great quantities during the autumn. Each hole has 
two apertures: the one defcends obliquely; and the 

other, through which the animal goes out and in, is 

perpendicular. The holes of the females, who never 
live with the males, are fomewhat different. In thofe 

where (he brings forth, there is feldom above one 

chamber for provifions ; becaufe the (hort time the 

young remain with her requires not a great (lore of 

food. But inftead of one perpendicular hole, (he 

makes feven or eight, to give free paffage to her 

young. Sometimes the mother bani(hes her offspring, 

and continues to poffcfs this hole; but (he commonly 

digs another, and lays up as much provifions as the 

feafon permits her to colleft. 
The hamfter feeds upon all kinds of herbs, roots, 

and grains, which the different feafons produce. He 

even eats the fle(h of fuch animals as he’ can conquer. 

As he is not adapted for long journeys, his magazine 

is firft flocked with the provifions which are ntareft 
his abode. This is the reafon why fome of his cham¬ 

bers are frequently filled with one kind of grain only. 

When the harveft is reaped, he goes to a greater di- 

ftance in queft of provifions, and carries every article he 

can find, without diftinftion, to his granary. To facili¬ 

tate the tranfportation of his food, nature has furni(h- 

ed him with two pouches in the infide of each cheek. 

On the outfide, thefe pouches are membranous, fmooth, 

and (hining ; and in the infide there are a great many 

glands, which fecrete a certain fluid, to preftrve the 

flexibility of the parts, and to enable them to refill any 

accidents which may be occafioned by the roughnefs or 

(harpnefs of particular grains. Each of thefe recep¬ 

tacles is capable of containing an ounce and an half of 

grain, which, on his return to his lodging, he emp¬ 

ties, by preffing his two fore-feet againft his cheeks. 

When we meet a hamfter having his cheeks filled with Mns. 

provifions, it is eafy to feize him with the hand, with- 

out the rifle of being bitten ; becaufe in this condi¬ 

tion he has not the free motion of his jaws. But if 

he is allowed a little time, he foon empties his pouches, 

and ftands upon his defence. The quantity of pro¬ 

vifions found in the holes depends on the age and fex 

of the inhabitant. The old hamfters frequently a- 

mafs 100 pounds of grain ; but the young, and the 
females, content themfelves with a quantity much 

fmaller. Their objeft in laying up provifions, is not to 

nourilh them during winter, which they pafs in deep, 

and without eating; but to fupport them after they a- 

wake in the fpring, and previous to their falling in¬ 

to a torpid (late, which refembles a profound fleep. 

At the approach of winter, the handlers retire into 

their fubterraneous abodes, the entrance to which they 

(hut up with great addrefs. Here the animal repofes, 

in the fituation already deferibed, upon a bed of llraw; 

and in this (late he is commonly dug up. In winter 

the peafants generally go a hainfler-nejlmg as t- ey call 

it; the retreat is known by a fmall emineuce of earth 

raifed near the oblique paffage formerly deferibed. 
The peafants dig down till they difeover the hoard, 

and are generally well paid for their trouble ; as they 

often find two bu(hels of corn, befides the (kins of the 

animals, which are valuable furs; and it is remarkable 

that the hair flicks fo fad to the (kin, that it cannot be 

plucked off without the utmoft difficulty. In fome 

feafons the hamfters are fo numerous, that they occa- 

fion a dearth of corn. Pole-cats-are their greateft 

enemies; for they purfue them into their holes, and 

deftroy great numbers. 
10. The terreftris, or (hort-tailed field-moufe, has a 

hairy tail, with four toes on the fore-feet, and five on 

the hind-ones, and ears (horter than the hair. It in¬ 

habits Europe, and is found in great numbers in 

Newfoundland. It digs holes in the earth, where it 

amaffes grain, filberts, and acorns : but it appears to 

prefer corn to every other food. When the grain is 

ripe, the lhort-tailed field-mice affemble from all 

quarters, and often do great damage by cutting the 

(talks of corn, in order to come at the ears. They 

follow the reapers, and eat up all the fallen and neglec¬ 

ted grain. When the gleanings are devoured, they 

flock to the new-fown fields, and deftroy the crop of 

the enfuing year. In winter mod of them retire into 

the woods, where they feed upon filberts, acorns, and 

the feeds of trees. In particular years they appear in 

numbers fo immenfe, that they would deftroy every 

thing if they continued long: but they always kill 
and eat one another during a fcarcity of provifions. 

They befides are devoured by the long-tailed field- 
mice, by foxes, wild-cats, and weafels. Thefe crea¬ 

tures are often carried home in the (heaves of corn,' 

and 100 of them have been found in houfing a rick. 

In fuch cafes it hath been obferved, that the dogs de¬ 

voured all the mice of this fort they could find, rejec¬ 

ting the common kind; and, on the contrary, the cats 

would touch none but the laft. This animal makes 

its neft in moiil meadows, and brings eight young at 

a time: it has a ftrong affedlion for them ; one that 

was feduced into a wire-trap by placing its brood in 

it, was fo intent on foftering them, that it appeared 

quite regardlefs of its captivity. In Newfoundland, thefe 
mice 
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Mus. mice are very deftru&ive to gardens; but feldom do 

much damage in this way in Britain. 
11. The amphibius, or water-rat, has a long hairy 

tail, but not palmated feet, as is faid by Linnaeus. It 

is about the fize of a rat, but in its manners refembles 

the otter much more than the rat. Like the otter, it 

frequents the frelh water, and is found on the banks 

of rivers, brooks, and pools. Gudgeons, minnows, 

blays, and the fry of carps, pikes, and barbels, are its 

ordinary food. It likewife eats frogs, water-infedls, 

and fometimes the roots of plants. He fwim3 with 

great eafe, keeps long under water, and carries off his 

prey to be devoured on the grafs or in his hole. He 
is fometimes furprifed by the fifhermen when fearch- 

ing for craw-fifh ; and he endeavours to efcape by 

biting their fingers, or leaping into the water. Like the 

otter, he avoids large rivers, or rather thofc which 

are much frequented. He never vifits houfes or barns; 

but keeps upon the margins of waters, from which he 

wanders not upon dry land fo far as the otter, who is 

fometimes found at the diftance of a league from wa¬ 

ter. Water-rats are feldom met with in elevated pla¬ 

ces or dry plains, but are extremely numerous in moift 

and marfhy valleys. The females come in feafon a- 

bout the end of winter, and bring forth in the month 
of April, the litter generally confiding of fix orfeven. 

Perhaps they bring forth more than once a-year; but 

of this we have no proper knowledge. This animat, 

as well as the otter, is eaten by the French peafants on 
maigre-days. Water-rats are found all over Europe, 

excepting in the polar regions. According to Bellon, 

they inhabit the banks of the Nile ; but the figure he 

gives of them has fo little refemblance to our water- 

rat, that it is probable the Nile-rats belong to another 

fpecies of animals. 
t 2. The rattus, or common rat, is the moft pernicious 

of any of our fmaller quadrupeds. Meat, corn, paper, 

cloaths, furniture, in fhort every conveniency of life, is 

a prey to this definitive creature. Nor 3re its deva- 

ftations confined to thefe; for it will make equal ha- 
vock among poultry, rabbits, or young game; nay, it 

hath been known to gnaw the extremities of infants 

when afleep. It is a domeftic animal, refiding very 

frequently in houfes, barns, or granaries; and it is 

furnilhed with fore-teeth of fuch flrength as enable it 

to force its way through the hardeft wood or the old- 

eft morter. Several fmall animals have been confound¬ 

ed under the general name of rat; but the appella¬ 

tion feems properly to belong only to two; namely, 

the common black, and the brown rats. The black 

rats are not of a perfedtly black colour, but of a deep 

iron grey, with an afh-coloured belly, the legs dufky, 

andalmoft naked; they have a claw, in the place of a 

fifth toe, on the fore-feet; the length from the nofe 

to the tail feven inches, the tail nearly eight. It in¬ 

habits moft parts of Europe, but of late the numbers 

have been very much leffened by the other kind. It 

makes a lodge either for its day’s refidence, or a neft 

for its young, near a chimney; and improves the 

warmth of it, by forming there a magazine of wool, 

bits of cloth, hay, or ftraw. It lodges alio in cielings, 

and in the void fpaces between the wall and the wain- 

fcotting. From thefe lurking places the rats iffue in 

quell of food, and tranfport thither every fubllance 

they can drag, forming confiderable magazines, efpe- 

cially when they have young to provide for. The fe- Mas. 

male brings forth feveral times in a year, but always-■ 
in the fummer-feafon. The litter generally confifts of 

five or fix; and in fpite of poifon, traps, and cats, 

they thus multiply to fuch a degree as fometimes to do 

a great deal of damage. In old country-houfes where 

grain is kept, and where the vicinity of barns and ma¬ 

gazines facilitates their retreats, they often increafe fo 

prodigioufly, that the poffeffors are obliged to remove 

and defert their habitations, unlefs the rats happen to 

deftroy each other. This, however, frequently hap¬ 

pens ; for thefe creatures, when pinched for food, de¬ 

vour each other. When a famine happens by reafon of 
too many being crowded into one place, the ftrong kill 

the weak, open their heads, and firft eat the brain, 

and then the reft of the body. Next day the war is re¬ 

newed, and continues in the fame manner till moft of 
them 3re deftroyed ; which is the reafon why thefe 

animals, after being extremely troublefome for fome 

time, difappear all of a fudden, and do not return for 
a long time. 

Rats are extremely lafeivious ; they fqueak during 

their amours, and cry when they fight. They foon 

learn their young to eat; and when they begin to iffue 

from the hole, their mother watches, defends, and e- 

ven fights with the cats, in order to fave them. A 

large rat is more mifehievous than a young cat, and 

nearly as ftrong ; the rat ufes her fore-teeth, and the 

cat makes moft ufe of her claws ; fo that (he requires 

both to be vigorous, and accuftomed to fight, in or¬ 
der to deftroy her adverfary. The weafel, tho’ fmal¬ 

ler, is a much more dangerous and formidable enemy 

to the rat, becaufe he can follow it into its retreat. 
Their ftrength being nearly equal, the combat often 

continues for a long time, but the method of ufing 

their arms is very different. The rat wounds only by 

reiterated ftrokes with his fore-teeth, which are better 

formed for gnawing than biting ; and being fituated 

at the extremity of the lever or jaw, they have not 

much force. But the weafel bites cruelly with the 

whole jaw, and inftead of letting go its hold, fucks 

the blood from the wounded part, fo that the rat is 

always killed. The rat was firft introduced into Ame¬ 

rica by the Europeans in 1544, and is now the peft of 
all that continent. 

The brown or Norway rat is much larger than the 

black kind ; being nine inches from the end of the 

nofe to the beginning of the tail; the length of the 

tail itfelf is the fame, the ufual weight 11 ounces. 

Notwithftanding its name, however, it is not known 

in Norway, nor in any part of Scandinavia. It was 

never known in Britain till about 45 years ago ; and 

made its appearance in the neighbourhood of Paris 

only about 22 years ago. Mr Pennant fufpe&s, that 

this rat came originally in Ihips from the Eaft Indies; 

a large brown fpecies being found there, called lan- 

dicotei by the natives, which burrow under ground. 

Barbot alfo mentions a fpecies inhabiting the fields ia 

Guinea, and probably the fame with this. Wherever 

this creature has taken up its refidence, it hath totally 

extirpated the black kind: however, it is to be fear¬ 

ed we fhall reap little benefit by the exchange; for the 

Norway rat hath the fame difpofition, with greater- 

abilities for doing mifehief than the common kind. It 

burrows, like the water-rat, in the banks of rivers,, 
ponds. 



M U S [ 5258 ] M U S 
Mus. ponds, and ditches ; it takes the water very readily, 

and fwims and dives with great celerity: like the 

black fpecies, it preys on rabbits, poultry, and all 

kinds of game. It increafes mod amazingly fait, pro¬ 

ducing from 14 to 18 young at a time. Its bite is not 

only fevere but dangerous; the wound being imme¬ 

diately attended with great fwelling, and is a long time 
in healing. Thefe creatures are fobold as to turn upon 

thofe who purlue them, and fatten on the ttick or hand 

of fuch as offer to ftrike them. 

13. The mufculus, or common moufe, has a long 

naked tail, four toes on the fore-feet, and five on the 

hind-feet, but no claw on the large toe. It has the 

fame inftindt, and the fame conftitution and natural 

difpofitions with the rat, differing only in the mere 

circumftancea of fize and ftrength. The moufe never 

iffues from his hole but in queft of food, and runs in 
again upon the lead alarm. He goes not, like the 

rat, from houfe to houfe, unlefs he be forced, and is 

not near fo deftruftive. He is alfo capable of being 
tamed to a certain degree, though not fo perfectly as 

other animals. He hath many enemies, from whom 

he can efcape only by his agility and minutenefs. 

Owls, birds of prey, cats, weafels, and even rats, make 

war upon the mice, fo that they are deftroyed by mil¬ 

lions ; yet the fpecies ftill fublifts by its amazing fe¬ 

cundity. Th*y bring forth at all feafons, and feveral 

times in the year : the litter generally confills of five 

or fix ; and in lefs than 15 days the young difperfe, 

and are able to provide for themfelves. Ariftotle tells 

us, that having Ihut up a pregnant moufe in a veffel, 

along with plenty of grain, he found in a Ihort time 

after 120 mice, all fprungfrom the fame mother. All 

mice are whitilh under the belly, and fome are alto¬ 
gether white. Others are more or lefs brown and 

black. They are generally diffufed over Europe, A- 

fia, and Africa ; but it is alleged that they were in¬ 

troduced into America by the Europeans. It is cer¬ 

tain, however, that this little animal follows man, and 
fiies from uninhabited places; probably on account of 

its natural appetite for bread, cheefe, butter, &c. 

which men prepare for themfelves. 

Plate 14. The avellanarius, or dormoufe, is equal in fize to 
CL'jCXXIIfthe former, but of a plumper appearance; the nofe 

3’ is more blunt ; the head, fides, belly and tail, are of 

a tawny red colour, the throat white. Dormice in¬ 
habit woods, or very thick hedges; forming their 

nefts in the hollow of fome low tree, or near the bot¬ 
tom of a clofe ftirub: they form little magazines of 

nuts, and eat in an upright pofture like the fquirrel. 

The confumption of their hoard, however, during the 

rigour of the feafon, is but fmall; for they deep moll 

of the time, retiring into their holes ; at the approach' 

of winter, they roll themfelves up, and become torpid. 

Sometimes they experience a Ihort revival in a warm 

funny day ; when they take a little food, and relapfe 

/ into their former ftate. Thefe animals feldom appear 

far from their retreats, or in any open place ; for 

which reafon they feem lef3 common in Britain than 

they really are. They make their nefts of mofs, grafs, 

and dead leaves; and bring ufually three or four young 

at a time. 

15. The quercinus, or garden-fquirrel, has a long 

hairy tail, with a black ring under the eyes. It is a 

native of the fouth of Europe, where it lives chiefly in 

gardens, though it fometimes is found in houfes. They Mus. 

are very deftruftive to fruit, particularly peaches, 

which they feem to prefer to every other kind. They 

alfo eat peafe, apricots, and plumbs ; and when foft 

fruits are not to be had, they will eat almonds, fil¬ 

berts, nuts, and even leguminous plants. Of thefe 
they carry off great quantities into their retreats, which 

they dig in the earth, and particularly in well culti¬ 

vated gardens; for in old orchards they are often 

found in hollow trees, where they make beds of 

herbs, mofs, and leaves. Eight or ten of them are 

frequently found in the fame place, all benumbed, and 

rolled up in the midft of their provifion of fruits and 

nuts. They copulate in fpring, and bring forth in 

fummer. The litter confifts of five or fix young, who 
grow very quickly, but are not fertile till the next 

year. Their flelh is not eatable, but has the fame dif- 

agreeable odour with the domeftic rat. 
16. The gregarius, or gregarious moufe, has a tail 

about one-third the length of its body, and fomewhat 
hairy; the body is of a greyilh colour, and the legs 

white. It is a native of Germany and Sweden, is fome¬ 

what larger than the common moufe; eats fitting up; 

burrows, and lives under ground. 

17. The fylvaticus, or long-tailed field-moufe, mea- 

fures, from the end of the nofe to the fetting on of the 

tail, four inches and an half; the tail is four inches 

long ; the upper part of the body of a yellowilh-brown 

mixed with fome dulky hairs: the breaft is of an ochre 

colour, the reft of the under fide is white ; the tail is 

covered with Ihort hair. Thefe animals are found only 

in fields and gardens ; in fome places they are called 

bean-mice, from the havock they make among beans 

when firft fown. They feed alfo on nuts, acorns, and 
grain, of which they amafs quantities, not proportion¬ 

ed to their wants, but to the capacity of the place 

where it is depofited, infomuch that a Angle animal 

will colled more than a bulhel. Thus they provide 

for other animals as well as themfelves: the hog comes 

In for a lhare; and the great damage done to the fields 

by thefe creatures, in rooting up the ground, is chief¬ 

ly owing to their fearch after the concealed hoards of 

the field-mice. 

The holes of the field-mice are generally more than 
a foot underground, and often divided into two apart¬ 

ments, the one for living in with their young, and 

the other for a magzine. M. Buffon informs us, that 

he has often feen great damage done to the plantations 
by thefe animals. They carry off the new-fown 
acorns; by following the furrow of the plough, they 

dig up one after another, not leaving a Angle feed. 

This happens chiefly in thofe feafons when the acorns 

are fcarce: not finding a fufficient quantity in the 

woods, they come in queft of them in the cultivated 

fields, and often carry off fuch quantities that they 
corrupt in their magazines. Thefe creatures, accord¬ 

ing to the fame author, do more mifchief in a nurfery 

of trees than all the birds and other animals put toge¬ 

ther. The only way to prevent this damage is, to lay , 

traps at ten paces afunder, through the extent of the 
fown field. No other apparatus is neceffary than a 

roafted walnut placed under a flat done, fupportedby 

a ftick. The animals come to eat the walnut, which 

they prefer to acorns ; and as it is fixed to the ftick, 

whenever they touch it, the (tone falls down, and 
crulhes 
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Mus. crufhes them to death. The fame expedient Mi Buf- 

fon alfo made ufe of with fuccefs again!! the (hort-tail- 

ed field-moufe, which alfo deftroys acorns. In this 
way he found that upwards of too were taken each 

day, from a piece of ground confiding only of about 
40 French arpents. From the 15th of November to 

the 8th of December, above 2000 were caught in this 

manner. Their numbers gradually diminiftied till the 

frod became fevere, which is the time they retire into 

their holes, to feed on their magazines. In autumn 

they are mod numerous ; for if provifions fail during 

the winter, they devour one another. The long-tailed 
mice eat alfo the (hort-tailed fpeeies 5 and even thrufhes, 

blackbirds, &c. which they find entangled in fnares. 
They fird eat the brain, and then the red of the body. 

M. Buffon once kept a dozen of thefe mice in a cage, 

and furnifhed them with food every morning at eight 

o’clock. One d^y they were negleded for about a 
quarter of an hour, when one of their number was 

eaten up by the red ; next day another fuffered the 

fame fate ; and in a few days only one remained: all 
the others had been killed, and partly devoured; and 

even the furvivor himfelf had his feet and tail muti¬ 

lated. Thefe animals are very prolific, producing more 

than once a-year, and bringing nine or ten at a birth. 

They generally make the ned for their young very near 

the furface, and often in a thick tuft of grafs. 

Mr Pennant mentions a fpeeies of moufe which he 

calls the lefs long-tailed field-moufe, or harved-moufe ; 
and which, he fays, is very numerous in Hampfhire, 

particularly during harved. They form their ned 
above the ground, between the draws of the danding 

corn, and fometimes in thidles: it is of around (hape, 
and compofed of the blades of corn. They bring 

about eight young ones at a time. Thefe never enter 

houfes ; but are often carried, in the (heaves of corn, 

into ricks: and too of them have frequently been 

found in a Angle rick, on pulling it down tobehoufed. 

Thofe that are not thus carried away in the (heaves, 

fhelter themfelves during winter under ground, and 

burrow deep, forming a warm bed for themfelves of 

dead grafs. They are the fmalled of the Britifh 

quadrupeds: the length from nofe to tail is only 

two inches and a half; their tail two inches, and 

the weight one-fixth of an ounce. They are more 

(lender than the other long-tailed field-moufe; and 

their back of a fuller red, inclining to the colour of a 
dormoufe. 

18. The ftriatus, or {freaked moufe,has four toes on the 

fore-feet, and five on the hind-ones, longitudinal ftreaks 
on the.body, with white fpots. It is a native of India. 

Ig. The longipes has a long covered tail, four toes 

on the fore-feet, five on the hind-ones, and very long 

thighs. It is found in the torrid zone, and is men¬ 
tioned only by Linnaeus. 

Plate 20. The jaculus, or jerboa, inhabits Barbary, Pale- 
CLXXXIV (line, Egypt, and the deferts between Balfora and 

fig- *• Aleppo. The head hath a great refemblance to that 

of the rabbit; but its eyes are larger, and its ears 

(hotter, higher, and broader, in proportion to its fize. 

The nofe is fle(h-coloured and naked, and the muzzle 
is thick and (hort. The opening of the mouth is very 

fmall, the upper jaw broad, and the under jaw narrow 

and (hort. The teeth are like thofe of the rabbit, 

and the whilkera round the mouth are compofed of 
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long black and white hairs. The fore-feet are ex^ Mus. 

tremely (hort, and never touch the ground; being ufed- 
only as hands to convey viduals to the mouth. Thefe 

hands have four fingers armed with claws, and the 

rudiments of a fifth without any claw. The hind-feet 

have only three toes, the middle one of which is the 

longeft, and all three are armed with claws. The 
tail is three times longer than the body, and is co¬ 

vered with fmall ftiff hairs, of the fame colour with 

thofe on the back; and the extremity of it is garnifhed 
with longer, fofter, and more bulhy hair. The legs 

are naked and fle/h-coloured, a3 well as the nofe and 

ears. The top of the head and back are covered with 

reddifti hair; and the flanks, the under-part of the 
head, the throat, the belly, and the infides of the 

thighs, are white. Below the reins, and near the 

tail, there is a large, black, tranfverfe band, in the; 

form of a crefcent. Thefe animals generally conceal 

their hands or fore-feet among the hair, fo that at fird 

fight they feem to have only two feet. In tranfport- 
ing themfelves from place to place, they do not walk, 

or advance one foot before the other, but leap nimbly 

to the diftance of five or fix feet from the ground. 

When repofing themfelves, they fit on their knees, 

and deep only during the day. They eat grain and 

herbage like the hare. Their difpofitions are mild, 
and yet they can never be perfedly tamed. They 

dig holes in the earth like rabbits, and in a much 

(hotter time. Two that were kept in a houfe in 

London, burrowed almoft through the brick-wall of 

the room where they were: they came out of their 

hole at night for food, and when caught were much 

fatter and (leeker than when confined to their box. 

This animal is eaten by the Arabs, who call it the 

lamb of the children of Ifrael. Bochart thinks it is the 

Saphon of holy writ, and difplays a vaft deal of learn¬ 
ing on the fubjed. 

An animal very much refembling the above is found 
in Siberia, where it is called alagtaga. It hath very 

long tranfparent ears; long whifieers; five toes on the 

fore-feet; three on the hind-feet pointing forward, 

and a fourth behind, about an inch above the heel: 

the colour of the upper-part of the body is tawny, the 

lower whitifh; in the form of the Body, legs, and tail, 

it agrees with the laft. Like the former, this is ex¬ 

tremely adive; digs holes in the ground with vail: 

agility with its fore-feet; tears the roots with its 

teeth, and flings back the earth with its hind-feet: if 

purfued, and finds it cannot efcape by leaping, at¬ 

tempts to make a new hole: in fome places thefe arefo 
thick as to be dangerous to travellers, the horfes per¬ 

petually falling in them. It provides again!! winter; 

cuts grafs, and leaves it in heaps a foot fquare to dry, 
afterwards carrying it into the burrow. 

Befides thefe, M. Buffon deferibes an animal which 

probably belongs to the fame fpeeies, and which he 

calls the tarfier, or woolly jerboa; but fays, he acci¬ 

dentally procured it from a perfon who could neither 

tell its name, nor from whence it came. It had a 

(harp-pointed nofe ; long, ered, naked, tranfparent 
ears ; large eyes; two cutting teeth in each jaw; 

and, what is peculiar to this fpeeies, two canine 

teeth in each: it had five long (lender fingers on each 

foot, refembling thofe of a monkey ; the fore-legs 

moderately long; the hind-legs of a very remarkable 

length. 
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Mufa. length, efpecially the fecond bone; that pext the foot 

-—{lender and naked; the tail‘exceedingly long and (len¬ 

der; the hair on the body long, foft, and woolly; the 

head of an afti-colour; the reft of the body tawny, 

mixed with an afti-colour: it was larger than a common 

moufe. 
21. The volans, has a long hairy tail; four toes on 

the fore-feet, and five on the hind ones; and the {kin 

from the ears to the tail is extended like wings, by 

which means it is enabled to fly. It is a native of 

Virginia and Mexico. 
MUSA, the plantain-tree ; a genus of the 

moncecia order, belonging to the polygamia clafs of 

plants. The moft remarkable fpecies are, I. The 

paradifaica, or plantain. 2. The mufa fapientam, or 

banana-tree. 

The firft fort is cultivated in all the iflands 

of the Weft Indies, where the fruit ferves the In¬ 

dians for bread; and fome of the white people alfo 
prefer it to moft other things, efpecially to the yams 

and caffada bread. The plant rifes with a foft her¬ 

baceous (talk, 15 o.r 20 feet high; the lower part of 

the ftalk is often as large as a man’s thigh, diminilh- 

ing gradually to the top, where the leaves come out 
on every fide; thefe are often fix feet long, and near 

two feet broad, with a ftrong flefhy midrib, and a 

great number of tranfverfe veins running from the 

midrib to the borders. The leaves are thin and ten¬ 

der, fo that where they are expofed to the open air, 

they are generally torn by the wind ; for as they 

are large, the wind has great power againft them: 

thefe leaves come out from the centre of the ftalk, and 

are rolled up at their firft appearance; but when they 

are advanced above the ftalk, they expand and turn 

backward: as thefe leaves come up roiled in the man¬ 

ner before-mentioned, their advance upward is fo 

quick, that their growth may almoft be difcerned by 

the naked eye ; and if a fine line is drawn acrofs, 
level with the top of the leaf, in an hour’s time the 

leaf will be near an inch above it. When the plant is 

grown to its full height, the fpikes of flowers will ap¬ 

pear in the centre, which is often near four feet in 

length, and nods on one fide. The flowers come out 
in bunches, thofe in the lower part of the fpike being 

the largeft, the others diminifh in their fize upward; 

each of thefe bunches is covered with a fpath or {heath 

of a fine purple colour, which drops off when the 

flowers open. The upper part cf the fpike is made 

up of male or barren flowers, which are not fucceeded 

by fruit, but fall off with their covers. The fruit of 

this is eight or nine inches long, and above an inch 

diameter, a little incurved, and has three angles; it is 

at firft green, but when ripe of a pale-yellow colour. 

The (kin is tough, and within is a foft pulp of a luf- 

cious fweet flavour. The fpikes of fruit are often fo 

large as to weigh upwards of 40 th. The fruit of 

this fort is generally cut before it is ripe, roafted in 

the embers, and eaten inftead of bread. The leaves 

are ufed for napkins and table-cloths, and are food for 

hogs. 
The fecond fort differs from the firft, in having its 

ftalks marked with dark purple ftripes and fpots. 

The fruit is Ihorter, ftraiter, and rounder: the pulp is 

fofter, and of a more Iufcious tafte; fo is generally 

eaten by way of defert, and feldom ufed in the fame 

way as the plantain, therefore is not cultivated in fuch Mufa. 
plenty. --- 

Both thefe plants were carried to the Weft Indies 

from the Canary Iflands, to which place it is believed 

they were carried from Guinea, where they grow na¬ 
turally. They are alfo cultivated in Egypt, atid in 

moft other hot countries, where they grow to perfec¬ 

tion in about to months, from their firft planting to 

the ripening of their fruit: when their ftalks are cut 
down, there will feveral fuckers come up from the 

root, which in fix or eight months will produce fruit; 

fo that by cutting down the ftalks at different times, 
there is a conftant fucceffion of fruit all the yearf 

In Europe there are fome of thefe plants preferved 
in the gardens of curious perfons, who have hot-houfts 

capacious enough for their reception, in many of 

which they have ripened their fruit very wel); but as 
they grow very tall, and their leaves are large, they 

require more room in the ftove than moft people care 
to allow them. They are propagated by fuckers, which 

come from the roots of thofe plants which have fruited; 

and many times the younger plants, when they are 
ftinted in growth, will put out fuckers ; thefe ftiould 

be carefully taken off, preferving fome fibres to their 

roots, and planted in pots filled with light rich earth, 

and plunged into the tan-bed in the ftove : they may 

be taken off any time in fummer; and it is beft to take 

them off when young, becaufe if their roots are grown 
large, they do not put out new fibres fo foon ; and when 

the thick part of the root is cut in taking them off, the 
plants often rot. 

During the fummer-feafon thefe plants mud be plen¬ 

tifully watered; for the furface of their leaves being 
large, there is a great confumption of moifture by per- 

fpiration in hot weather; but in the winter they mud 
be watered more fparingly, though at that feafon they 

muft be often refrefhed, but it mud not be given them 
in fuch quantities. 

The pots in which thefe plants are placed ftiould be 

large, in proportion to the fize of the plants; for their 

roots generally extend pretty far, and the earth ftiould 
be rich and light. The degree of heat with which 

thefe plants thrive beft, is much the fame with the anana 

or pine-apple, in which Mr Miller had many of thefe 

plants produce their fruit in perfe&ion, and they were 

near 20 feet high. 

The moft fure method to have thefe plants fruit in 

Britain is, after they have grown fome time in pots, 

fo as to have made good roots, to (hake them out of 

the pots with the ball of earth to* their roots, and 

plant them into the tan-bed in the ftove, obferving to 
lay a little old tan near their roots for their fibres to 

ftrike into; and in a few months the roots will extend 

themfelves many feet each way in the bark; and thefe 

plants will thrive a great deal fafter than thofe which 
are confined in pots or tubs. When the bark-bed wants 

to be renewed with frefti tan, there ftiould be great care 

taken of the roots of the plants, not to cut or brea-k 

them, as alfo to leave a large quantity of the old tan 
about them; becaufe if the new tan is laid too near 

them, it will fcorch their root3, and injure them. If 

the plants pufti out their flower-ftems in the fpring, 

there will be hopes of their perfedling their fruit ; 

but when they come out late in the year, the plants 

will fometimes decay before the fruit is ripe. The 
‘{loves 
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ftovc6 in which they are placed ftiould be at leaft 20 

— feet in height, otherwife there will not be room for 
their leaves to expand: for when the plants are in'vi- 

gour, the leaves are often eight feet in length, and 

near three feet broad; fo that if the items grow to be 

14 feet to the divifion of the leaves, and the houfe is 

not 20 feet high, the leaves will be cramped, which 

will retard the growth of the plant : befides, when 

the leaves are bent againft the glafs, there will be dan¬ 

ger of their breaking them when they are growing 

vigoroufly; for, in one night, the items of fuch bent 

leaves have been known to force through the glafs, 

and by the next morning were advanced two or three 
inches above it. 

The fruit of the banana-tree is four or five inches 
long, of the fize and ftiape of a middling cucumber, 

and of a high, grateful flavour ; the leaves are two 

yards long, and a foot broad in the middle; they join 

to the top of the body of the tree, and frequently con¬ 

tain in their cavities a great quantity of water, which 

runs out, upon a fmall incifion being made into the 

tree, at the junftion of the leaves. Bananas grow in 

great bunches, that weigh a dozen pounds and up¬ 

wards. The body of the tree is fo porous, as not to 
merit the name of wood 5 the tree is only perennial by 

its roots, and dies down to the ground every antumn. 

When the natives of the Weft Indies, fays Labat, 
undertake a voyage, they make provifion of a pafte of 

banana; which, in cafe of need, ferves them for nou- 

rifhment and drink : for this purpofe, they take ripe 

bananas, and, having fqueezed them thro’ a fine fieve, 

form the folid fruit into fmall loaves, which are dried 

in the fun or in hot allies, after being previoufly wrap¬ 

ped up in the leaves of Indian flowering-reed. When 

they would make ufe of this pafte, they diffolve it in 

water, which is very eafily done; and the liquor, there¬ 

by rendered thick, has an agreeable acid tafte impart¬ 

ed to it, which makes it both refrefhing and nourilh- 

The banana is greatly efteemed, and even venerated, 

by the natives of Madeira, who term it the forbidden 

fruit, and reckon it a crime almoft inexpiable to cut it 

with a knife; becanfe, after difle&ion, it exhibits, as 

they pretend, a fimilitnde of our Saviour’s crucifixion ; 

and to cut the fruit open with a knife, is, in their ap- 
prehenfion, to wound hi3 facred image. 

Some authors have imagined, that the banana-tree 

was that of the leaves of which our firft parents made 

themfelves aprons in Paradife. The facred text, in¬ 

deed, calls the leaves employed for that purpofe fig- 

leaves / and Milton, in a moll beautiful but erroneous 
defeription, affirms the bearded or Bengal fig to have 

been the tree alluded to. But, befides that the fruit 

of the banana is often by the moft ancients authors 

called a fig, its leaves, by reafon of their great fize and 

folidity, were much more proper for a veil or cover¬ 

ing than thofe of the Bengal fig, which are feldom 

above fix or eight inches long and three broad. On 

she other hand, the banana leaves being three, four, 

and five feet long, and proportionally broad, could not 

fail to be pitched upon in preference to all others; 

efpecially as they might be eafily joined, or fewed to¬ 

gether, with the numerous thread-like filaments, that 

may, with the utmoft facility, be peeled from the body 
of this tree. 

You VII.. 1 
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MUSaEUS, an ancient Greek poet, was, accord- Mufaem. 

ing to Plato and Diodorus Siculus, an Athenian, the" 

fon of Orpheus, and chief of the Eleufinian myfteries 

inftituted at Athens in honour of Ceres : or, accord¬ 

ing to others, he was only the difciple of Orpheus; 

but, from the great refemblance which there was be¬ 
tween his chara&er and talents and thofe of his ma¬ 

tter, by giving a ftronger outline to the figure he was 

called his fon, as thofe were ftyled the children of A- 

pollo who cultivated the arts of which he was the tute¬ 
lar god. 

Mufaeus is allowed to have been one of the firft poets 

who verfified the oracles. He is placed in the Arun- 

delian marbles, epoch 15. 1426 B. C. at which time 
his hymns are there faid to have been received in the 

celebration of the Eleufinian myfteries. Laertius tells 
us, that Mufaeus not only compofed a theogony, but 

formed a fphere for the ufe of his companions; yet as„ 

this honour is generally given to Chiron, it is mor^ Hi/}, of 
natural to fuppofe, with Sir Ifaac Newton, that he en- Mufic.. 

larged it with the addition of feveral conttellations af¬ 

ter the conqueft of the golden fleece. The fphere it- 

felf fhews that it was delineated after the Argonautic 

expedition, which is deferibed in the afterifms, toge¬ 

ther with feveral other more ancient hiftories of the 

Greeks, and without any thing later; for the fhip Argo 
was the firft long veflel which they had built: hitherto 

they had ufed round fliips of burthen, and kept within 

fight of the fhore; but now, by the diftates of the 

oracle, and confent of the princes of Greece, the flower 

of that country fail rapidly thro’ the deep, and guide 

their fhip by the liars. 

Mufaeus is celebrated by Virgil in the charafler of 

hierophant, or prieft of Ceres, at the head of the moft 

illuftrious mortals who have merited a place in Ely- 

fium. Here he is made the conduftor of tineas to the 

recefs where he meets the fhade of his father An-- 
chifes. 

A hill near the citadel of Athens was called Mu- 
fasum, according to Panfanias, from Mufaeus, who ufed 

to retire thither to meditate and compofe his religi¬ 

ous hymns; at which place he was afterwards buried. 

The works which went under his name, like thofe of 
Orpheus, were by many attributed to Onomacritus. 

Nothing remains of this poet now, nor were any of his 
writings extant in the time of Paufanias, except a 

hymn to Ceres, which he made for the Lycomide3. 

And as thefe hymns were likewife fet to mufic, and 

fung in the myfteries by Mufaeus himfelf in the cha- 
ra£ter of prieft, lie thence perhaps acquired from 

future times the title of mnfician as well as of poet; 

the performance of facred mufic being probably at 

firft confined to the priefthood in thefe celebrations, as-; 

it had been before in Egypt, whence they originated. 

However, he is not enumerated among ancient mufi- 

cians by Plutarch; nor does it appear that he merited 

the title of fon and fucceffor to Orpheus for his mufical 

abilities, fo much as for his poetry, piety, and pro¬ 

found knowledge in religious myfteries. 
MUSCA., or Gnat, in zoology; a genus of in¬ 

fers, belonging to the order of diptera. The mouth 

is furnilhed with a flelhy probofeis, and two lateral 

lips; it has no pappi. There are 129 fpecies, prin¬ 

cipally diftinguifhed by the peculiarities in their 

feelers. 

29 R MUSCADINE,, 
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Mufcadine, MUSCADINE, a rich wine, of the growth of 

Mufcl. provence. Languedoc, Cividad, &c.—The word, as 

well as the liquor, is French : fome fetch its original 
from mu/k; the wine being fuppofed to have a little of 

the fmell of that perfume: others from mufca, a “fly,” 
becaiife the flies are extremely fond of its grapes; as 

the Latins had their vinum apianum, fo called ab api- 

bus, from the bees which fed on it. 
The way of making mufcadine at Frontignac is as 

follows: They let the mufcadine grapes grow half dry 

on the vine ; as foon as they are gathered, they tread 
and prefs them immediately, and tun up the liquor, 

without letting it ftand and work in the fat ; the lee 

occafioning its goodnefs. 
MUSCI, Mosses, one of the feven families or 

claffes into which all vegetables are divided by Lin¬ 
naeus in the Pbilofophia Botanica. The charadleriflics 

of thefe plants, according to the fexual fyftem, are, 

1. Tops, without filaments or threads. 2. The male 
flower, conftituted by the prefence of the anther* or 

tops, placed apart from the female, either on the fame 
or diftindt roots. 3. The female flowers deprived of 

the piflillum, or pointal. 4. The feeds devoid of both 

lobes (cotyledones), and proper coverings; fo that they 

exhibit the naked embryo. 
This tribe of plants, as well as the mufhrooms,* 

ferns, and fea-weed, is ftill imperfedlly known. Dil- 

lenius, profeffor of botany at Oxford, was the firft who 

attempted an arrangement of them. In his Catalogue 

Plantarum circa Giffam publifhed at Francfort in 

1719, and afterwards in his Hiftori'a Mufcorutn pub¬ 

lifhed at Oxford in 1741, he divides the moffes into 16 
genera. This arrangement, however, includes the li¬ 

chens, fome of the fuci, and other plants which belong 

to very different families. The work in queflion is, 
notwithflanding, valuable, in having introduced the 

knowledge of upwards of 200 plants, which were un¬ 

known before Dillenius: it is, befides, of all his works 
of this kind, the belt executed, both for the defcrip- 

tions and figures, and fhould ferve as a model to fuch 
authors as intend to publifh in detail the hiflory of 

any particular family of plants. 

Micheli, in a work intitled Nova Plantarum Genera, 

publifhed at Florence in folio in 1629, divides the 
moffes into two fedtions, from the figure and fituation 

of their flowers. Thefe fedlions comprehend together 

26 genera, amongfl which are improperly arranged, 
like thofe of Dillenius, feveral of the lichens and other 

fea-weed. 

The difcovery of the feeds of the moffes, though 

made by Dillenius in 17x9, is arrogated by Linnaius 
io himfelf, who did not begin to write till 1735. 

In Ray’s method, the moffes form the third clafs: in 

Tournefort’s, they conftitute a Angle genus, by the 

name of jnufcus, in the firft fedlion of the 17th clafs, 
which comprehends the moffes, mufhrooms, and fome 

of the algae or fea-weed, and is diftinguifhed by the 

name of afperma, or plants without feed; the feeds of 
the moffes not having been detedled by Tournefort. 

In the fexual fyftem, thefe plants conftitute the fe- 

cond order of the clafs cryptogamia, which contains all 
the plants in which the parts of the flower and fruit 

are wanting, or not confpicuous. This order is fub- 

divided into 11 genera, from the prefence or abfence 

ef the calix, which, in thefe plants, is a veil or cover, 

like a monk’s cawl, that is placed over the male or- Mufcl: 

gans, or tops of the ftamina, and is denominated ca- li 
lyptra; from the fexes of the plants, which bear male 

and female flowers, fometimes on the fame, fometimes 

on diftindl roots; and from the manner of growth of 
the female flowers, which are fometimes produced fin- 

gly, fometimes in bunches or cones. Thefe diftindlions 
are moftly borrowed from Dillenius, whofe excellence 

in developing this part of the vegetable kingdom Lin¬ 
naeus very readily acknowledges. 

Musci, is likewife the name of the 56th order in 
Linnaeus’s Fragments of a Natural Method. See Bo¬ 

tany, p.1317. 
MUSCICAPA, or Fly-catcher, a genus of 

birds belonging to the order of pafferes. The mod re¬ 

markable fpecies is the grifola, or fpotted fly-catcher. 
It is a bird of paffage, appears in the fpring, breeds 

with us, and retires in Auguft. It builds its neft on 
the fides of trees, towards the middle: Morton fays, 

in the corners of walls where fpiders weave their webs. 
Mr Pennant has feen them followed by four or five 
young, but never faw their eggs. When the young 
can fly, the old ones withdraw with them into thick 

woods, where they frolic among the top-branches ; 
dropping from the boughs frequently quite perpendi¬ 

cular on the flies that fport beneath, and rife again in 
the fame dire&ion. It will alfo take its ftand on the 

top of fome flake or poll, from whence it fprings forth 

on its prey, retilrning ftill to the fame ftand for many 

times together. They feed alfo on cherries, of which 

they feem very fond. 
The head is large, of a browniftt hue fpotted ob- 

fcurely with black: the back of a moufe-colour: the 

wings and tail dufky; the interior edges of the quill- 

feathers edged with pale yellow: the bread and belly 
white; the fliafts of the feathers on the former dulky; 

the throat and fides under the wings are dalhed with 
red: the bill is very broad at the bafe, is ridged in the 

middle, and round the bafe are feveral fhort briftles: >1 
the infide of the mouth is yellow : the legs and feet 

are Ihort and black. 

MUSCLE, in anatomy. See there, p. 363. 
Muscle, in natural hiftory. See Mytulus. 

MUSEUM, a name which originally fignified a 

part of the palace of Alexandria, which took up at 

leaft one-fourth of the city. This quarter was called 

the mufeum, on account of its being fet apart for the 

mufes and the ftudy of the fciences. Here were 
lodged and entertained the men of learning; who were 

divided into many companies or colleges, according to 
the fciences of which they were the profeflors; and to 

each of thefe houfes or colleges was allotted a hand- 
fome revenue. The foundation of this eftablifhment 

is attributed to Ptolemy Philadelphus, who here placed 

his library. Hence the word mufeum is now applied to 

any place fet apart as a repofitory for things that have 
an immediate relation to the arts. 

The mufeum at Oxford, called the AJhmolean mu¬ 
feum, is a noble pile of building, eredted at the ex¬ 

pence of the univerfity, at the weft end of the theatre, 

at which fide it has a magnificent portal, fuftained by 
pillars of the Corinthian order. The front, which is 

to the ftreet, extends about 60 feet, where there is this 

infcription over the entrance in gilt charadters, Mu¬ 

feum AJJmoleanwn, fchola nqturalis hiforia, officina 
chymtca. 
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-Mrifeum. chymka. It was begun in 1679, and finifhed In 1683, 

when a valuable collection of curiofities was prefenteil 

to the univerfity by Elias Aihmole, Efq; which were 

the fame day repofited there: feveral acceffions have 

been fince made to the mufeum ; among which are 

hieroglyphics, and other Egyptian antiquities, an en¬ 

tire mummy, Roman antiquities, altars, medals, lamps, 

&c. and a variety of natural curiofities. 

The Britifh mufeum in London is a large, beauti¬ 

ful, and magnificent building, the nobleft cabinet of 
curiofities in the world. This edifice was erefted in 

1677; and was called Montagus-hoafe, from having 
been the town-refidence of the dukes of Montague. In 

the year 1753, the Britifh parliament, having palled 

an adt for purchafing the mufeum of the late Sir Hans 

Sloane, and the collection of manuferipts of the late Lord 

Oxford, called the Harlsian library, for the ufe of the 

public, 26 truftees were appointed and incorporated, 

to provide a repofitory for thofe and fome other col¬ 

lections, which repofitory was to be called the BritifJs 

mufeum. Thefe truftees elected 1$ other truftees; and, 
having bought Montague-houfe, fitted it up for the 

reception of thefe collections : they alfo appointed of¬ 

ficers to fuperintend the mufeum; and having ordain¬ 
ed certain ftatutes with refpedt to viewing the collec¬ 

tion contained in it, the public were admitted to view 

it in 1757. Among the curiofities contained in the 
Mufeum are the following: 

The library of Sir Hans Sloane, including books of 

drawings, manuferipts, and prints, in vols 50,000 

Medals and coins, ancient and modern 23,000 

Cameo’s and intaglio's, about - 700 
Seals - - - 268 

Vefiels of agate, jafper, &c. - 542 

Antiquities - - - 1125 

Precious ftones, agates, jafpers, &c. - 2256 
Metals, minerals, ores, &c. - 2725 

Cryftals, fpars, &c. - - 1864 
Foffils, flints, ftones - - 1275 

Earths, fands, falts - - 1035 

Bitumens, fulphurs, ambers, &c. - 399 

Talcs, micx, &c. - - - 388 

Corals, fpunges, &c. - - 1421 
Teftacea, &c. ... 5843 

Echini, echinitae, &c. - - 659 

Afterix, trochi, enterochi - - 241 

Cruftacex, crabs, lobfters, &c. - 363 
Stellx marinx, ftar-fifhes, &c. - 173 

Fifties and their parts - - 1555 

Birds and their parts, eggs, and nefts of dif¬ 
ferent fpecies - - 1172 

Quadrupeds, &c. - - 1886 

Vipers, ferpents, &c. - .* 521 

Infedts, See. - - - 5439 
Vegetables ... 12,506 

Volumes of dried plants - - 334 

Calculi, anatomical preparations, Sec. - 756 
Mifcellaneous things natural - 2098 

Mathematical inftruments - - 55 

Fifteen perfons are allowed to view it in one com¬ 

pany ; the time allotted is two hours; and when any 

number, not exceeding 15, are inclined to fee it, they Mufe*. 

muft fend a lift of their Chriftian names and furnames, 

additions, and places of abode, to the porter’s lodge, 

in order to their being entered in the book: in a few 
days the refpective tickets will be made out, fpecifying 

the day and hour when they are to come ; which, on 

being fent for, will be delivered. If by any accident 

fome of the parties are prevented from coming, it is 

proper they fend their ticket back to the lodge, as no 

body can be admitted with it but themfelves. It is, 

to be remarked, that the fewer names there are in a 

lift, the fooner they are likely to be admitted to 

fee it. 
MUSES, certain fabulous deities among the Pa¬ 

gans, fuppofed to prefide over the arts and fciences: 

for this reafern it is ufual for the poets, at the be¬ 

ginning of a poem, to invoke thefe goddefles to their 
aid. 

The mufes were originally only fingers and mufi- 
cians in the fervice of Ofiris, or the great Egyptian 

Bacchus, under the inftru&ion and guidance of his 

fon Orus; but in fucceeding times they were call¬ 

ed the daughters of Jupiter and Mnemofyne or Me¬ 
mory. 

Thefe are the only pagan divinities whole worfhip 
has been continued through all fucceeding changes in 

the religion and fentiments of mankind. Profeffors 

of every liberal art in all the countries of Europe 

Hill revere them; particularly the poets, who fel- 

dom undertake the flighted work without invoking 

their aid. 
Sir Ifaac Newton tells us, that the finging women 

of Ofiris were celebrated in Thrace by the name of 

the mufes ; and that the daughters of Pierus, a Thra¬ 

cian, imitating them, were celebrated by the fame 

name. 

Diodorus Siculus informs us, that Aleman of Mef- 

fene, a lyric poet who flouriftied in the 27th Olympiad, 

670 years B. C. makes them the daughters of Uranus 

and Terra. It has been aflerted by fome ancient wri¬ 

ters, that at firft they were only three in number; but 

Homer, Hefiod, and other profound mythologifts, ad¬ 

mit of niue (a). 

In his hymn to Apollo, Homer fays, 

—..By turns the nine delight to ling. 

And Hefiod, in his theogony, names them all. 

They are faid feverally to prefide over fome art or 

fcience, as mufic, poetry, dancing, aftronomy. By 

fome they are called virgins, becaufe the virtues of 

education appear unalterable: they are called mufes 
from a Greek word which fignifies to explain myite- Burney’s 

ries, becaufe they have taught things the moft curious ^u‘ff 
and important to know, and which are above the com- ■* 

prehenfion of vulgar minds. Each of their names is 

faid to include fome particular allegory ; Clio, for in- 

ftance, has been thus called, becaufe thofe who are 

praifed in verfe acquire immortal fame ; Euterpe, on 

account of the pleafure accruing to thofe who hear 

learned poetry; Thalia implies for ever flourifhing ; 

Melpomene, that her melody infinuates itfelf into the 

inmoft recefles of the foul; Terpjichore marks the 

(a) It has been faid, that when the citizens of Sicyon directed three lkilful ftatuaries to make each of them ftatues 
of the three Mufes, they were all fo well executed, that they did not know which to choofe, but erected all the nine, 
and that Hefiod and Homer only gave them names. 
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Mofe?, pleafure which tbofe receive who are verfed in the li- 

Mufgrave. beral arts ; Erato feems to indicate, that the learned 

command the efteetn and friendfhip of all mankind; 

Polyhymnia, that many poets are become immortal by 

the number of hymns which they have addreffed to the 

gods; Urania, that thofe whom fhe inftru&s elevate 
their contemplations and celebrity to the heavens and 

the liars; and laftly, the exquifite voice of Calliopeb,as 

acquired her that appellation, as the inventrefs and 

guardian of eloquence and rhetoric. 
An epigram of Callimachus gives the attributes of 

the mufes in as many lines. 

Calliope the deeds of heroes Cngs; 
Great Clio fweeps to hiftory the firings; 
Euterpe teaches mimes their filent fhow; 
Melpomene prefidcs o’er fcencs of wo ; 
lerpfichorc the flute’s foft pow’r difplays; 
And Erato gives hymns the gods to praife; 
Polymnia's (kill infpires melodious drains ; *) 
Urania wife, the (tarry courfe explains; > 
And gay Thalia's glafs points out where folly reigns. J 

This epigram does not, however, exaftly corre- 

fpond with the ideas of other poets, or of the ancient 

painters, in chara&erifing the attributes of the mufes. 

The ancients had numberlefs ingenious and fanciful 

ideas concerning the mufes. Fulgentius informs us, 

from the teftimony of various ancient authors, that A- 

pollo was painted with a cithara of ten firings, as a 

fymbol of the union of the god with the nine mufes, 

and to (hew that the human voice is compofed of ten 

parts; of which the four firft are the front-teeth, 

placed one againft the other, fo ufeful for the appulfe 

of the tongue in forming founds, that, without any 

one of them, a whittle would be produced inftead of a 

voice 5 the fifth and fixth are the two lips, like cym¬ 

bals, which, by being ftruck againft each other, 

greatly facilitate fpeech 5 the feventh is the tongue, 
which ferves as a pledlrum to articulate founds; the 

eighth is the palate, the concave of which forms a belly 

to the inftrument; the ninth is the throat, which per¬ 

forms the part of a flute ; and the tenth the lungs, 

which fupply the place of bellow6. 
Pythagoras, and afterwards Plato, make the mufes 

the foul of the planets in our fyftem; from whence the 

imaginary mufic of the fpheres. 

MUSGRAVE (Dr William), a learned phyfician 

and antiquary, was born at Chari ton-Mufgrave in Mufhroom, 

Somerfetlhire, about the year 1657; and ftudied at 

New-college, Oxford. Having diftinguifhed himfelf 

by his knowledge in his profeffion, and his fkill in 
natural philofophy, he was elefted fellow of the Royal 

Society ; and being made fecretary in 1684, he con¬ 

tinued the.Philofophical Tranfaftions from n° 167 to 
n° 178 inclufive. After having taken his degrees in 

phyfic, and being admitted a fellow of the college of 

phyficians, he went and fettled at Exeter, where he 

pra&ifed phyfic with great reputation and fuccefs. 

Being a man of extenfive learning, he compofed, at 
his leifure-hours, feveral curious and valuable works; 

as, 1. De arthritide anomala Jive interna dijfertatio. 

2. De arthritide fymptomatica dijfertatio. 3. Julii 
Vitalis epitaphium, cum commentario. 4. De legio- 

nibus epifiola. 5. De aquilis Romanis epifiola. 6. In- 

Jcriptio Terraconenfis, cum commentario. 7. Get a 

Britannicus, &c. 8. Belgium Britannicum. This 
learned phyfician died in 1721. 

MUSHROOM, in bot3ny. See Agaricus and 

Fungus,—Phyficians have difputed much about the 
qualities of mufhrooms; .fome confidering them as 

a rich nourilhment, and perfeftly innocent, when 

properly chofen ; and others afferting them to be 

extremely deleterious. Moft of the fungi are in¬ 

deed of a hurtful quality; and, with refpe& to the 

whole tribe, the efculent are very few. Efculent mufh¬ 

rooms are very nutritive, very readily alkalefcent, 

and more fo without intermediate acefcency than any 

other vegetable: they are therefore a rich nourifh- 

ment, and much akin to animal-food ; on which ac¬ 

count they may be indulged in confiderable quantity 

to ftrong perfons. It requires, however, fkill to di- 
flinguifh this efculent kind; and very few, efpecially 

of thofe who are commonly employed to gather them, 

viz. the fervants, have ftudied Clufius, or other authors 
who have been at the pains to dittinguifh them. Per¬ 

haps our efculent mufhrooms, if old, acquire a dan¬ 
gerous acrimony ; and for thtfe reafons Dr Cullen is 

of opinion that it is for the moft part prudent to 
avoid them. In the warmer climates they may be 

ufed as light food ; but here it is prepofterous to ufe 

them along with animal-food, as they do not corredl 

its alkaline tendency. 

MUSIC. 
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MUSI C; 
THE art of combining founds in a manner agree¬ 

able to the ear. This combination maybe either 

fimultaneous or fucceflive: in the firft cafe, it confti- 

tutes harmony; in the laft, melody. But though the 

fame founds, or intervals of found, which give plea- 

fure when heard in fuccefiion, will not always produce 

the fame effect in harmony ; yet the principles which 

conftitute the Ampler and more perfe& kinds of har¬ 

mony, are almoft, if not entirely, the fame with thofe 

of melody. By perfett harmony, we do not here mean 
that plenitude, thofe complex modifications of harmo¬ 

nic found whicti are admired in pra&ice; but that har¬ 

mony which is called perfett by theoricians and artifts; 

that harmony which refults from the coalefcence of fi- 

multaneous founds produced by vibrations in the pro¬ 

portions of thirds, fifths, and octaves, or their dupli¬ 
cates. 

The principles upon which thefe various combina¬ 

tions of found are founded, and by which they are re¬ 

gulated, conftitute a fcience, which is not only exten- 

five but profound, when we would inveftigate the prin¬ 

ciples from whence thefe happy modifications of found 

refult, and by which they are determined; or when we 

would explore the fenfations, whether mental or cor¬ 

poreal, with which they affe& us. The ancient defi¬ 

nitions of mufic are not proportioned in their extent 

to our prefent ideas of that art; but M. Roufleau be¬ 

trays a temerity highly inconfittent with the philofo- 

phical chara&er, when from thence he infers, that their 

ideas were vague and undetermined. Every foul fuf- 

ceptible of refinement and delicacy in tafte or fenti- 

ment, muft be confcious that there is a mufic in a&ion 

as well as in found; and that the ideas of beauty and 

decorum, of harmony and fymmetry, are, if we may 
ufe the expreffion, equally conftituent of vifible as of 

audible mufic. Thefe illuftrious minds, whofe com* 

prehenfive profpetts in every fcience where tafte and 

propriety prevail took in nature at a Angle glance, 

would behold with contempt and ridicule thofe narrow 

and microfcopic views of which alone their fucceffors 

in philofophy have difcovered themfelves capacious. 

With thefe definitions, however, we are lefs concerned, 

as they bear no proportion to the ideas which are now 

entertained of mufic. Nor can we follow M. Roufleau, 

from whatever venerable fources his authority may be 

derived, in adopting his Egyptian etymology for the 

word mufic. The eftabliftied derivation from Mufa 

could only be queftioned by a paradoxical genius. Is 
the.fa&.fufficiently authenticated, that mufic had been 

pradtifed in Egypt before it was known in Greece? 

And though it were true, would it follow from thence, 

that the Greeks had borrowed the name as well as the 

art from Egypt? If the art of mufic be fo natural to 

man that vocal melody is pradtifed wherever articulate 

founds are ufed, there can be little reafon for dedu¬ 

cing the idea of mufic from the whittling of winds 

through the reeds that grew on the river Nile. And 

indeed, when we refledt with how eafy a tranfition we 

may pafs from the accents of fpeaking to diatonic 

founds, when we obferve how early children adapt the 
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language of their amufements to meafure and melody 

however rude, when we confider how early and uni- 

verfally thefe pradtices take place, there is no avoiding 

the conclufion, that the idea of mufic is connatural to 

man, and implied in the original principles of his con- 
ftitution. We have already faid, that the principles on 

which it is founded, and the rules By which it is con¬ 

duced, conftitute a fcience. The fame maxims when 

applied to pradlice form an art: hence its firft and moft 

capital divifion is into fpeculative and prattical muGc. 
Speculative mufic is, if we may be permitted to iffe 

the expreffion, the knowledge of the nature and ufe of 

thofe materials which compofe it; or, in other words, 

of all the different relations between the high and 

low, between the harih and the fweet, between the 
fwift and the flow, between the ftrong and the weak, 

of which founds are fufceptible; relations which, com¬ 

prehending all the poffible combinations of mufic and 

founds, feem likewife to comprehend all the caufes of 

the impreffions which their fuccefiion can make upon 

the ear and upon the foul. 
Prattical mufic is the art of applying and reducing 

to praCice thofe principles which refult from the theory 

of agreeable founds, whether fimultaneous or fuccel- 

five; or, in other words, to conduC and arrange founds 

according to the proportions refulting from confonance, 

from duration and fuccefiion, in fuch a manner as to 

produce upon the ear the effect which the compofer 

intends. This is the art which we call compofition *. * See Cim- 

With refpeft to the adual production of founds by 

voices or inftrumeuts, which is called execution, thi3 
departments merely mechanical and operative; which, 

only prefuppofing the powers of founding the intervals 

true, of exaCtly proportioning their degrees of dura¬ 
tion, of elevating or deprefiing founds according to 

thefe gradations which are prefcribed by the tone, and 

to the value required by the time, demands no other 
knowledge but a familiar acquaintance with the cha¬ 

racters ufed in mufic, and a habit of expreffing them 

with promptitude and facility. 
Speculative mufic is likewife divided into two de¬ 

partments ; viz. the knowledge of the proportions of 

founds or their intervals, and that of their relative du¬ 

rations ; that is to fay, of meafure and of time. 

The firft is what among the ancients feems to have 

been called harmonical mufic. It {hews in what the na¬ 

ture of air or melody confifts; and difcovcrs what is 
confonant or 4ifcordant, agreeable or difagreeable, in 

the modulation. It difcovers., in a word, the effeCts 

which founds produce in the ear by their nature, by 

their force, and by their intervals; which is equally 

applicable to their confonance and their fuccefiion. 

The fecond has been called rhythmical, becaufe it 

treats of founds with regard to their time and quan¬ 

tity. It contains the explication of their continuance, 

of their proportions, of their meafures whether long or 

{hort, quick or flow, of the different modes of time and 

the parts into which they are divided, that io thefe 

the fuccefiion of founds may be conformed. 

Prattical mufic is likewife divided into two depart- 
£ a J ments, 
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* See 
Melody. 
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ments, which correfpond to the two preceding. 

That which anfwers to hanmnical mufic, and which 

the ancients called melopee, teaches the rules for com¬ 

bining and varying the intervals, whether cohfonantor 
dilfonant, in an agreeable and harmonious manner. 

The fecond, which anfwers to the rhythmical mufic, 

and which they called r-hythmopee, contains the rules 
for applying the different modes of time, for under- 

ffanding the feet by which verfes were fcanned, and the 

diverfitfes of meafure; in a word, for the practice of 

the rhythmus, 
Mufic is at prefent divided more fimply into melody 

and harmony ; for fince the introduction of harmony the 

proportion between the length and fhortnefs of founds, 

or even that between the diftance of returning ca¬ 

dences, are of lefs confequence amongft us. For it of¬ 

ten happens in modern languages, that the verfes af- 

fume their meafures from the mufical air, and almoft 

entirely lofe the fmall {hare of proportion and quantity 
which in themfelves they poffefs. 

By melody the fuccefiions of found are regulated in 

fuch a manner as to produce pieafing airs*. 

Harmony confifts in uniting to each of the founds, 

in a regular fucceflion, two or more different founds, 

which limultaneoufly ftriking the ear foothe it by their 

concurrence. See Harmony. 

Mufih, according to Rouffeau, may be, and perhaps 

likevvife ought to be, divided into the phyjical and the 

imitative. The firft is limited to the mere mechanifm of 

founds, and reaches no further than the external fenfes, 
without carrying its imprefiions to the heart, and can 

produce nothing but corporeal .fenfations more or lefs 

agreeable. Such is the mufic of fongs, of hymns, of 

all the airs which only confift in combinations of me¬ 

lodious founds, and in general all mufic which is 
merely harmonious. 

It may, however, be queftioned whether every found, 

even to the mod Ample, is not either by nature, or by 

early and confirmed aflociation, imitative. If we may 

truft our own feelings, there is uo fuch thing in nature 

as mufic which gives mechanical pleafure alone. For 

if fo, it mud give fuch pleafure as we receive from 

taftes, from odours, or from other grateful titillations; 

but we abfolutely deny that there are any mufical fen¬ 

fations or pleafures in the fmalleft degree analogous to 

thofe. Let any piece of mufic be refolved into its ele¬ 
mentary parts and their proportions, it will then eafiiy 

appear from this analyfis, that fenfe is no more than 

the vehicle of fuch perceptions, and that mind alone can 

be fufceptible of them. It may indeed happen, from 
the number of the performers and the complication of 

the harmony, that meaning and fentiment may be loft 
in the multiplicity of founds; but this, though it may 
be harmony, lofes the name of mufic. 

The fecond department of his divifion, by lively and 

accentuated inflexions, and by founds which may be 

faid to fpeak, expreffes all the paffions, paints every 

poffible piXure, refleXs every objeX, fubjeXs the 

whole of nature to its fltilftil imitations, and im- 
preffes even on the heart and foul of man fentiments 

proper to affeX them in the mod fenfible manner. 

This, continues he, which is the genuine lyric and 

theatrical mufic, was what gave double charms and 

energy to ancient poetry; this is what, in our days, 

■we exert ourfelves in applying to the drama, and what 

our fingers execute on the ftage. It is in this mufic 

alone, and not in harmonics or the refonance of na¬ 
ture, that we muft expeX to find accounts of thofe 
prodigious effeXs which it formerly produced. 

But, with Mr Rondeau’s permiffion, all mufic which 

is not in fome degree charaXerized by thefc pathetic 

and imitative powers, deferves no better name than that 
of a mufical jargon, and can only be effeXuated by fuch 

a complication and intricacy of harmony, as may con¬ 

found, but cannot entertain the audience. This cha- 

raXer, therefore, ought to be added as efTeutial to the 

definition of mufic; and it muft be attributed to our 

negleX of this alone, whilft our whole attention is be¬ 

llowed on harmony and execution, that the beft per¬ 

formances of our artifts and compofers are heard with 

liftlefs indifference and ofeitation, nor ever can conci¬ 
liate any admirers, but fuch as are induced, by pedan¬ 

try and affeXation, to pretend what they do not feel. 

Still may the curfe of indifference and inattention pur- 

fue and harrow up the fouls of every compofer or per¬ 

former, who pretends to regale our ears with this mu¬ 

fical legerdemain, till the grin of fcorn, or the hifs of 

infamy, teach them to correX this depravity of tafte, 

and entertain us with the voice of nature! 

Whilft moral effeXs are fought in the natural effeXs 

of found alone, the ferutiny will be vain, and difputes 

will be maintained without being underftood : but 

founds, as reprefentatives of objeXs, whether by nature 

or affociation, introduce new feenes to the fancy and 

new feelings to the heart ; not from their mechanical 

powers, but from the connexion eftabiifhed by the Au¬ 

thor of our frame between founds and the objeXs 

which either by natural refemblance or unavoidable 
affociation they are made to reprefent. 

It would feem that mufic was one of thofe arts 
which were firft difeovered; and that vocal was prior 

to inftrumental mufic, if in the earlieft ages there 

was 3ny mufic which could be faid to be purely inftru¬ 

mental. For it is more than probable, that mufic was 

originally formed to be the vehicle of poetry; and of 

confequence, though the voice might be fupported and 

accompanied by inftruments, yet mufic was never in¬ 
tended for inftruments alone. 

We are told by ancient authors, that all the laws 
whether human or divine, exhortations to virtue, the 

knowledge of the charaXers and aXions of gods and 

heroes, the lives and atchievements of illuftrious men, 

were written in verfe, and fung publicly by a quire to 

the found of inftruments; and it appears from the 

Scriptures, that fuch from the earlieft times was the 

cuftom among the Ifraelites. Nor was it pofiible to 

find means more efficacious for impreffing 'on the mind 
of man the principles of morals, and infpiring the 

love of virtue. Perhaps, however, this was not the re- 

fult of a premeditated plan ; but infpired by fublime 

fentiments and elevation of thought, which in accents 

that were fuited and proportioned to their celeftial 

nature endeavoured to find a language worthy of 
themfelves and expreffive of their grandeur. 

It merits attention, that the ancients were fo fen¬ 

fible of the value and importance of this divine art, 

not only as a fymbol of that univerfal order and fym- 

metry which prevails through the whole frame of ma¬ 

terial and intelligent nature, but as produXive of the 

molt momentous effeXs both in moral and political 
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life. Plato and Ariftotle, who dTfagreed almoft in 

every other maxim of politics, are unanimous in their 

approbation of mufic, as an efficacious inftrument in 

the formation of the public character and in conduct¬ 

ing the Hate ; and it was the general opinion, that 

whilft the gymnaftic exercifes rendered the conftitution 

robuft and hardy, mufic humanized the charafler, 

and foftened thofe habits of roughnefs and ferocity 

by which men might otherwife have degenerated into 

favages. The gradations by which voices were exert¬ 

ed and tuned, by which the invention of one inftru¬ 

ment fucceeded to another, or by which the principles 

of mufic were collected and methodized in fuch a man¬ 

ner as to give it the form of an art arid the dignity 

of a fcience, are topics fo fruitful of conjefture and fo 

void of certainty, that we mnft leave them to employ 

minds more fpeculative and inventions more prolific 

than ours, or transfer them to the Hiftory of Mufic 

as a more proper place for fuch difquifitions. For the 

amufement of the curious, Rouffeau in his Mufical Dic¬ 

tionary, Plates C and N, has transcribed fome frag¬ 

ments of Grecian, Perfian, American, Chinefe, and 

Swifs mufic, with which performersmay entertain them- 
felves at leifure. When they have tried the pieces, it 

is imagined they will be lefs fanguinely fond than that 

author of afcribing the power of mufic to its affinity 

with the national accents where it is compofed. This 

may doubtlefs have its influence ; but there are other 

caufes more permanent and lefs arbitrary to which it 

owes its moll powerful and univerfal charms. 

The mufic now mod generally celebrated and prac- 

tifed i3 that of the Italians, or their fuccefsful imita¬ 

tions. The Engli(h,from the invafion of the Saxons, to 

that more late tho’ lucid sera in which they imbibed the 

art and copied the manner of the Italians, had a mufic 

which neither pleafed the foul nor charmed the ear. The 

primitive mufic of the French deferves no higher pane¬ 

gyric. Of all the barbarous nations, the Scots and I- 

rilh feem to have poffeffed the molt affefting original 

mufic. The firft confifts of a melody charafterifed by 

tendernefs : It melts the foul to a pleafing penfive 

languor. The other is the native expreffion of grief 

and melancholy. Tafibni informs us, that in his time 

a prince from Scotland had imported into Italy a la¬ 

mentable kind of mufic from his own country; and 

that he himfelf had compofed pieces in the fame fpi • 

rit. From this expreffive, though laconic defcrip- 

tion, we learn, that the charafter of our national mu¬ 
fic was even then eftablilhed ; yet fo grofsisour igno¬ 

rance and credulity, that we afcribe the beft and mod 

impaffioned airs which are extant among us to David 

Rizzio ; as if an Italian Lutanift, who had lived fo 

ffiort a time in Scotland, could at once, as it were by 
infpiration, have imbibed a fpirit and compofed in a 

manner fo different from his own. It is yet more fur- 

prifing that Geminiani Ihould have entertained and 

publifhed the fame prejudice, upon the miferable autho¬ 

rity of popular tradition alone ; for the faft is authen¬ 

ticated by no better credentials. The primitive mu¬ 

fic of the Scots may be divided into the marchal, the 

fajioral, and the feftive. The firft confifts either in 

marches, which were played before the chieftains, in 

imitation of the battles which they fought, or in la¬ 

mentations for the cataftrophes of war and the extinc¬ 

tion of families, Thefe wild effufions of natural me- 

SIC. ( 3 ) 
lody preferve feveral of the rules prefcribed for compo- 
fition. The ftrains, though rude and untutored, are 

frequently terrible or mournful in a very high degree. 

The part or march is fometimes in common, fometimes 

in treble time; regular in its meafures, and exaft in the 
diftance between its returning cadences; moft fre¬ 

quently, though not always, loud and brifk. The 

pibroch, or imitation of battles, is wild, and abrupt in 

its traufitions from interval to interval and from key to 

key; various and defultory in its movements ; fre¬ 

quently irregular in the return of its cadences; and iw 

ffiort, through the whole, feems infpired with fuch 

fury and enthufiafm, that the hearer is irrefiftibly in- 

fefted with all the rage of precipitate courage, not- 

withftanding the rudenefs of the accents by which it is 

kindled. To this the pajioral forms a ftriking contrail:. 

Its accents are plaintive, yet Toothing ; its harmony 

generally flat; its modulations natural and agreeable; 

its rhythmus Ample and regular ; its returning caden¬ 

ces at equal diftance ; its tranfitions from oneconcin- 

nous interval to another, at leaft for the moft part; 

its movements flow, and may be either in common or 

treble time. It fcarcely admits of any other harmony 

than that of a Ample bafs. A greater number of parts 

would cover the air, and deftroy the melody. To this 
we ffiall add what has been faid upon the fame fub- 

jeft by Dr Franklin. Writing to Lord K-, 
he proceeds thus: 

“ Give me leave on this occafion, to extend a little 

the fenfe of your pofition, * That melody and harmony 

are feparately agreeable, and in urjion delightful 

and to give it as my opinion, that the reafon why the 

Scotch tunes have lived fo long, and will probably live 

for ever (if they efcape being ftifled in modern affeft- 

ed ornament) is merely this, that they are really com- 

pofitions of melody and harmony united, or rather 
that their melody is harmony. I mean, the Ample 

tunes fung by a Angle voice. As this will appear pa¬ 
radoxical, I muft explain my meaning. In common 

acceptation, indeed, only an agreeable fucceftion of 

founds is called melody; and only the coextftence of a- 

greeable founds, harmony. But fince the memory is 

capable of retaining for fome moments a perfeft idea 

of the pitch of a paft found, fo as to compare it with 

the pitch of a fucceeding found, 3nd judge truly of 

their agreement or difagreement, there may and does 

arife from thence a fenfe of harmony between the pre- 

fent and paft founds, equally pleafing with that be¬ 

tween two prefent founds. Now the conftruftion of 

the old Scotch tunes is this, that almoft every fuc¬ 

ceeding emphatical note i3 a third, a fifth, an oftave, 

or in ffiort fome note that is in concord with the pre¬ 

ceding note. Thirds are chiefly ufed, which are very 

pleafing concords. I ufe the word emphatical, to di- 

ftinguiffi thofe notes which have a ftrefs laid on them 

in fingingthe tune, from the lighter connefting notes 

that ferve merely, like grammar-articles in common 

fpeech, to tack the whole together. 

“ That we have a moft perfeft idea of a found juft 

paft, I might appeal to all acquainted wiili mufic, 

who knows how eafy it is to repeat a found in the 

fame pitch with one juft heard. In tuning an inftru¬ 
ment, a good ear can as eafily determine that two 

firings are in unifon by founding them feparately, as 

by founding them together ; their difagreement is alfo 

[ a 2] as 
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as eafily, I believe I may fay more eafily and better 

didinguifhed when founded feparately j for when 

founded together, though you know by the beating 
that one is higher than the other, you cannot tell 

which it is. I have afcribed to memory the ability of 

comparing the pitch of a prefent tone with that of one 

pall. But if there fhould be, as poffibly there may be, 

fomething in the ear fimilar. to what we find in the eye, 

that ability would not be entirely owing to memory. 
Poffibly the vibrations given to the auditory nerves by 

a particular found may actually continue fome time af¬ 

ter the caufe of thefe vibrations is paft,and the agree¬ 
ment or difagreement of a fubfequent found be¬ 

come by comparifon with them more difcernible. For 

the impreffion made on the vifual nerves by a luminous 

object will continue for 20 or 30 feconds.” 
After fome experiments to prove the permanancyof 

vifible impreffions, he continues thus : 
“ Farther, when we confider by whom thefe ancient 

tunes were compofcd, and how they were firft per¬ 

formed, we ffiall fee that fuch haFmonical fucceffions 
of founds was natural and even neceffary in their con- 

ftru&ion. They were compofed by the minftrels of 
thofe days, to be played on the harp accompanied by 

the voice. The harp was ftrung with wire, which 

gives a found of long continuance; and had no con¬ 

trivance like that of the modern harpfichord, by 

which the found of the preceding note could be ftopt 

the moment a fucceeding note begin. To avoid 

a&ual difcord, it was therefore neceffary that the fuc¬ 
ceeding emphatic note fhould be a cord with the 

preceding, as their founds mull exift at the fame 

time. Hence arofe that beauty in thofe tunes that 
has fo long plea fed, and will pleafe for ever, though 

men fcarce know why. That they were originally 

compofed for the harp, and of the mod fimple kind, 

I mean a harp without any half-notes hut thofe in the 

natural fcale, and with no more than two o&aves of 

firings, from C to C, I conje&ure from another cir- 

cumftance ; which is, that not one of thefe tunes, 

really ancient, has a Angle artificial half-note in it 5 

and that in tunes where it is moll convenient for the 

voice to ufe the middle notes of the harp, and place 
the key in F, there the B, which if ufed fhould be 

a B flat, is always omitted, by paffing over it with a 

third. The connoiffeurs in modern mufic will fay I 

have no talle: but I cannot help adding, that I be¬ 
lieve our anceftors, in having a good fong, didinttly 

articulated, fung to one of thofe tunes, and accom- 

> I c. 
panied by the harp, felt more real pleafnre than h 

communicated by the generality of modern operas, 

exelulive of that arifing from the fcenery and dancing. 

Mod tunes of late compofition, not having this na*- 

tural harmony united with their melody, have re- 

courfe to the artificial harmony of a bafs, and other 
accompanying parts. This fupport, in my opinion, 

the old tunes do not need, and are rather confufed 

than aided by it. Whoever has heard James Of- 

m>a/J play them on his violincello, will be lefs inclined 

to difpute this with me. I have more than once feen 

tears of pleafure in the eyes of his auditors; and yets, 

I think, even his playing thofe tunes would pleafe 
more if he gave them lefs modern ornament.” 

As thefe obfervations are for the mod part true 
Ind always ingenious, we need no other apology for 

quoting them at length. It is only proper to remark, 

that the tranfitions in Scots mufic by confonant inter*- 

vals, does not feem, as Dr Franklin imagines, to arife 

from the nature of the indruments upon which they 
played. It is more than probable, that the ancient 

Britifh harp was not drung with wire, but with the 

fame materials as the Welfh harps at prefent. Thefe 

firings have not the fame permanency of tone as metal, 

fo that the found of a preceding emphatic note miilt 

have expired before the fubfequent aocented note 
could be introduced. Befides, they who are ac¬ 

quainted with the manoeuvre of the Irilh harp, know 

well that there is a method of difcontinuing founds no 

lefs eafy and effe&ual than upon the harpfichord. 

When the performer finds it proper to interrupt a note, 

he has no more to do but return his finger gently up- 

on the firing immediately druck, which effectually flops 
its vibration. 

That fpecies of Scotch mufic which we have diflin- 

guilhed by the name offejlive feems now limited to reels 
and country-dances. Thefe may be either in common 

or treble time. They mod frequently confid of two 

drains : each of thefe contains eight or twelve bars. 
They are truly rhythmical; but the mirth which they 

excite feems rather to be infpired by the vivacity of the 

movement, than either by the force *or variety of the 

melody. They have a manoeuvre and expreffion pecu¬ 
liar to themfelves, which it is impoflible to defcribe, and 

which can only be exhibited by good performers. 

Thus far we have purfued the general idea of mufic. 
We (hall, after the hidory, give a more particular 

detail of the fcience from Monfieur D’Alembert 

HISTORY of MUSIC. 

1 rT’ H E ancient hidory of mufic, even among the 
The uncer- I ni* « * • • . ^ . 
tainty of L m°d cultivated nations, is now either fo entirely 
fafts in mu- lofl, or fo unhappily obfeured, that we can make but 
lical hiftory few certain, and perhaps no fatisfa&ory difeoveries 
whether an-jn ;t And as no annaJs COuld be tranfmitted to 

modern. pofterity of that mufic which prevailed among fuch 
people as are called barbarous, our accounts of it 
midi be dill lefs authentic and fatisfa&ory, than thofe 

©f the former. Even at periods which are more re¬ 
cent, and may for that reafon be thought more 

within the fphere of our invedigation, we are equally 

at a lofs both for the seras and the authors of fome 

effential improvements in mufic. Yet thofe parts of 

its hidory, which are either already known, or may 

be difeovered, if related at full length with proper 

illudrations, would produce a work little inferior in 

fize to the whole extent of that Encyclopedia of 
which it only conditutes a part. All, therefore, 

which can be expefted from this preliminary account, 

is to give a fhort and curfory detail of its primary 

date, and its mod important revolutions, fo far as 
hidory will enable us, by enlightening our refearches, 

to aecomplilh this defign. But if our accounts are 

thought concife and imperfedl, we fhall all along 

diredt 
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direft the views of our readers to fources which may 

prove more copious and more adequate to their curi- 

pinions It has been pretended by Father Kircher and others, 
nceming that mufic prevailed in Egypt before it was known in 

I ori?in Greece. Thefe authors derive its name from a word 

mu*ic’ which is primitive in the Egyptian language, and at¬ 

tribute the invention of the art to the ftridulous mur¬ 

mur of the winds whittling through reeds, or other 

vegetable tubes, which grew upon the banks of the 

river Nile. But if this idle and legendary account of 

the difcovery merits any attention at all, it muft relate 

to inftrumental mufic alone : for it cannot be imagined 

that mankind, if in the lead degree attentive to the 

natural modulation of their own voices, and to fuch 

tranfitions of found a3 were agreeable or difagreeable, 

would have recourfe for their ideas of melody to ob- 

jefts fo extrinfic and fo contingent as the whiffling of 

winds through a reed. Man is certainly as much a 

mufical as he is a vocal animal; nor is the aft of fing- 

ing in him lefs inftinftive than in birds* though his 

powers are more extenfive and more fufceptible of cul¬ 

ture than theirs. If we believe the accounts of fuch 

as have been attentive to the mufic of the groves, they 

will tell ns, that though the feathered warblers have 

a mufical inftinft, yet the modes of its exertion are as 

really acquired by birds from their parents or tutors as 

th(fartide men *- Nor is it eafy to conceive a human crea- 

StVging ture» en(l°we<I with the natural powers of mufical fen- 
of Birds, fation, and advanced to any degree of maturity, with¬ 

out fuppofing at the fame time that he has tried feveral 

mufical experiments, and that in fome degree he has 

formed and cultivated his natural organs. At the 

fame time, it cannot be denied, that the degrees of 

found, palling through tubes of different textures, 

lengths, and diameters, or of firings whofe magnitudes 

and degrees of cohefion were different, muft be afeer- 

tained by experiment alone. But whether thefe expe¬ 

riments were the refult of contingency or defign, whe¬ 

ther bbfervation took the hint from nature, or began 

of itfelf to make trials and preferve their refolts, it 

feems now too late to determine. 

Origin of I1*16 origin of inftrumental mufic appears to have 
( inftrumen- been at a period much prior to the date of authentic 

tal mufic. hiftory; and when we look for its epoch or its difeo- 

verer, we are carried at once into the wild regions of 

* Sea the fable and mythology. The god Mercury, or Hermes, 

I is faid to be the inventor of the lyre *, by diftending 

E* firings of different tenfions and diameters upon the 

fhell of a tortoife which he found upon the fhore. The 

firft exhibition of the fiftula, or fhepherd’s pipe, is 

I Seethe bribed to Pan. But of thefe beings and their ac- 
1 articles tions, little or nothing can be afeertained with pro- 

Hermes per evidence f. We muft therefore content ourfelves 
and Mer- w;th r^jj ]ater accounts as merit any degree of confi- 
cury. , ' ° 

4 dtnCe* 
The Gre- The Grecian lyre, in its original ftate, feems to 

^cian lyre inhave been an inftrument of the utmoft fimplicity: for, 

* flate a^m* accord'ng t0 fome, the Mercurian lyre confifted only 
pie inftru * three, 2nd according to others only of four, firings, 
ment. Thefe being touched open, could only produce the 

fame number of founds : from whence we may eafily 

conclude,, that the powers of this inftrument could not 

be very extenfive. This tetrachord, as fome fay, was 

conjoined j others maintain that it was disjoined, and 

that its intervals were not even diatonic. It is, how¬ 

ever, allowed, that its two extremes produced an oftave; 

and that the two intermediate firings divided it by a 

fourth on each fide, with a tone in the midft, in the 
following manner : 

Ut,-Trite diezeugm£non. 
Sol,---Lichanos mefon. 

Fa,-Parhypate mefon. 

Ut,-Parhypate hypaton. 

This is what Boctius calls the tetrachord of Mer¬ 

cury ; though Diodorus aflerts, that the lyre of Mer- 

cury had only three firings. This fyftem did not long The tcale 
remain confined to fo fmall a number of founds. Cho- extended, 

rebus, the fon of Athis king of Lydia, added to it a 

fifth firing ; Hyagnis, a fixth ; Terpander, a feventh, 

to equal the number of the planets; and at laft, Ly- 
chaon of Samos the eighth. 

This is the account of Boetius. But Pliny fays, 

that Terpander having added three firings to the four 

which were original, firft played upon the cithara with 

feven firings : that Simonides joined to them an eighth, 

and Timotheus a ninth. Nicomachus the Gerafenian 

attributes this eighth chord to Pythagoras, the ninth 

to Theophraflus of Piereus, afterwards the tenth to 

Hyfteus of Colophon. Pherecratus, in the dialogue 

of Plutarch, makes the fyftem advance with a more 

rapid progrefs: he gives twelve firings to the cythara 

of Menalippides, and as many to that of Timotheus. 

And as Pherecratus was contemporary with thefe mu- 
ficians, if we fuppofe that he really faid what Plutarch 

attributes to him, his teflimony will have confiderable 

importance in a faft which was obvious to his own 
immediate obfervation. 6 

But how (hall we obtain any certainty among fuch a Ancient 
number of contradiftions as are found not only in the authors on 
doftrines of the authors, but in the order of the events *fre- 
which they relate? For inflance, the tetrachord Qfconcileable. 

Mercury evidently gives the oftave or diapafon. How 

then could it happen, that, after the addition of three 

firings, the whole fcale was found to be diminifhed by 

one degree, and reduced to the interval of a feventh ? 

This is, however, what the greateft number of authors 
leave us to underftandand among others Nicoma¬ 

chus, who tells us, that Pythagoras, finding the whole 

fyftem compofed only of two conjoined tetrachords, 

which between their extremes formed a diffonant inter¬ 
val, rendered it a confonance, by dividing thefe two 

tetrachords by the interval of a tone,, which produced 
the oftave. 

Whatever be the cafe, there is at leaft one thing 

certain, that the fyftem of the Greeks was infenfibly 

extended as well above as below, till it reached, and 

even furpafled, the compafs of a difdiapafon or double 

oftave; a feries which they call a perfeft fyftem, and 

which was likewife termed the greateft and the moft 

unchangeable; becaufe, between its two extremes, 

which betwixt themfelves formed a perfeft confonance, 

were contained all the fimple, the double, the direft, 

or the inverted chords, every particular fyftem, aud 

according to them the greateft intervals, which can 
take place in melody. 

This whole fyftem Confifted of four tetrachords, The nature 
three conjoined and one disjoined; and of a Angle of the per- 

note redundant, which was added below the whole tofefti}ften1' 

complete the double oftave; from whence the firing 

which 
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which formed it took the name of prcjlambanomene, or 

the additional firing. This, one would imagine, could 

only form fifteen notes in the diatonick genus ; there 

were, however, fixteen. This was becaufe the dif- 

jun&ion being fometimes perceived between the fecond 
and third tetrachord, and at other times between the third 

and fourth, it happened, in the firftcafe, that the found 

la or A, the higheft in the fecond tetrachord, the ft or 

B natural, with which the third tetrachord began, im- 

mediately followed in afeending ; or otherwife, in the 

fecond cafe, that the fame found la, with which note 

itfelf the third tetrachord begun, was immediately fol¬ 

lowed by Ji or B flat ; for the firft gradation of every 

tetrachord, in the diatonick fpecies, confided always 

of a femitone. This difference then produced a fix- 

teenth found, on account of the ft or B, which wa8 

natural or flat according to its various pofitions in the 

different tetrachords. The fixteen founds were expref- 
fed by eighteen different names; that is to fay, that 

ut or C, and re or D, being either the {harped or 
the middle founds of the third tetrachord, according 

to the two manners of disjoining the tetrachords, they 

gave to each of thefe two founds a name which deter¬ 

mined its pofition. 
But as the fundamental found was varied according 

to the mode, from the fituation occupied by each 

mode in the general fyflem arofe a difference of acute- 

nefs and gravity, which very much multiplied the 

founds: for though the different modes had many 

founds in common, there were likewife fome peculiar 

to each mode, or to fome of them alone. Thus, in 

the diatonick genus alone, the extent of all the founds 

admitted in the fifteen modes enumerated by Aliphius 

amounted to-three oftaves 5 and as the difference be¬ 

tween the fundamental found of each mode and that 

of its contiguous found was a femitone only, it is evi¬ 

dent, that all that fpace divided by femitones produ¬ 

ced, in the general fcale, the quantity of thirty-four 

founds pra&ifed in ancient mufic; which, if we de- 

duft all the replicates of the fame found, and confine 

ourfelves to the limits of an odlave, it will be found 

to be chromatically divifible into twelve different 

founds, as in modern mufic. This is obvious from 

the table placed by Meibomius at the front of Ali- 

phius’s work. Thefe remarks are neceffary to refute 

the error of thofe who believe, upon the credit of 

fome moderns, that the whole of ancient mufic was 
limited to fixteen founds. 

In Rouffeau’s Mufical Dictionary, Plate H, fig. 12. 

will be found a table of the general fyftem amongft the 

Greeks, taken in one mode only, and according to the 

diatonic genus. With refpeft to the enharmonic and 

chromatic genera, the tetrachords were divided by very 

different proportions; but as they always contained four 

founds and three confecutive intervals, in the fame manner 

as the diatonic genus, each of thefe founds, in its parti¬ 

cular genus, bore the fame names which correfponded 

with them in the diatonic. For this reafon Rouffeau, 

whom we follow, has not given particular tables for 

each of thefe genera. The curious may confult thofe 
of Meibomius, placed at the front of the work of A- 

riftoxenus. They will there find fix ; one for the en¬ 

harmonic genus, three for the chromatic, and two for 

the diatonic, according to the fituations of each of 

thefe genera in the fyftem of Ariftoxenus. 

Such, in it3 perfe&ion, was the general fyftem of 8 

the Greeks; which remained almoft in the fame ftate ^re’ 

till the eleventh century, the time when Guy d’Arezzo ^a"n “j* 

made confiderable changes in it. He added below a new that whi<s 
firing, which he called hypoprojlambanomene, or “ fub- is now in i 

added,” and above a fifth tetrachord. Befides this, he*ft by 9; 

invented, as they fay, a flat, to diftinguifh the feconddoAtet*r 

found of a conjunctive tetrachord from the firft of the ' 

fame tetrachord when disjunctive; that is to fay, he 

fixed the double fignification of the letter B, which St 

Gregory before him had already given to the note f 

or B. For fince it is certain that the Greeks had for 

a long time thefe very conjunctions and disjunctions of 

the tetrachord, and of confequence figns forexprefling 

each degree in thefe different cafes, it follows, that 

this was not a new found introduced into the fyftem of 

Guido, but merely a new name which he gave to that 

found ; thus reducing to one degree what, among the 

Greeks, had conftituted two. It mull likewife be ob- 

ferved concerning his hexachords, which were fubfti- 

tuted for their tetrachords, that it was lefs a change of 
fyftem than of method; and that all which refulted 

from it was another manner of folfa’ing the fame founds. 

But the charatter of Guido, and the alterations which 

he made in the ancient fcale, may be more properly re¬ 

fumed {when we reach the period in which he lived. 

We have already feen from Rouffeau, that the differ¬ 

ent accounts of the fyftem and its improvements, of 

the different kinds of mufic, and of the modes to be 

met with among ancient harmonifts, are fo various and 

fo obfeure, that, in thefe difquifitions, little or no 

fatisfaCtion can be obtained. For afeertaining with 9 

accuracy the diverfity of intervals, Pythagoras, the The invens 
philofopher of Samos, invented the monochord, or the tion and I 

different divifions of one Angle firing by which thenfcof *hc I 

confonances were produced, and found the fame ra-raonochor“ 

tios which are given in the fubfequent elements of 

mufic, in Malcolm’s account of the fcale, and in 

feveral other authors unneceffary to be enumerated. 

For a fuller and more exaft account of this monochord, 

and its ufe, fee the Hiftory of Mufic by Sir John 

Hawkins, Vol. I. p. 449. where the neceffity of ap¬ 

plying it to pra&ice is inculcated by Guido. 

Had fucceeding writers upon the fcience been more 

attentive to the real conftitution of the fcale, and the 

principles derived from a monochord properly divided, 

we might have expefted their account of the other 

phsenomena in mufic to have been more precife and 

more perfpicuous 5 but for a confiderable time after 
that philofopher, the accounts of ancient mufic tranf- 

mitted to us are either fuperficial and curfory, or un¬ 

intelligible. The modes, of which Aliphius reckoned 10 
fifteen, are by Ptolemy limited to feven. Even of Diverfity o£ 

the feven Ptolemaic modes, it would feem that five concernine 
muft be merely poffible and .nominal; two only real modes> 8 

and pra&ical. Thefe appear to coincide with the 

major and minor mode of the moderns, by which ef¬ 

fects fimilar to thofe aferibed to the ancient modes are 

produced. Still, however, this hypothefis is attended 

with fome difficulty : The effefts attributed to the 

modes of the moderns feem to be no more than cheer- 

fulnefs and melancholy; whereas it would appear that 

different fentiments were thought to be naturally ex¬ 

cited by all the different modes of the ancients, fuch 

as courage and terror, fury and complacency, &c. 
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Yet if by ancient modes we are to iinderftand any- 

given intervals which predominate in a piece of mufic, 

it is far from being eafy to conceive any other expli¬ 

cation which will fo rationally account for the modes 

of Ptolemy, as that which we have immediately be¬ 

fore recited. A more particular detail of this author, 

of Boetius, and of Anilides Quintilianus, than it is in 

our power to give, circumfcribed as we are by limits 

much too narrow for fuch an undertaking, will be 

found in Sir John Hawkins’s Hiftory of Malic, Vol. I. 

Thefe are fome of the chief writers whofe works re¬ 

main to us, and have efcaped the depredations of time. 

Moll of the other ancient writers upon muiic either 

appear to have been loft, or only to have treated the 

fubjedl occafionally. Among thefe may be reckoned 

Vitruvius, author of a treatife on architecture, who, 

in his defeription of theatres, takes the opportunity of 

propofing fome mufical improvements, of making 

fome cafual obfervations upon the art, and of de¬ 

ferring an hydraulic organ. But as a more particular 

account of thefe would throw no additional light upon 

the theory of ancient tnufic, for this we muft once 

more remit the curious to Meibonrius de re Mujica, 

and to the hiftory by Sir John Hawkins above quoted. 

The province to which our efforts are neceffarily 

confined, diredls our attention not fo much to the 

hiftory of thofe who cultivated the art, as to the art 

itfelf, and its various revolutions. 

The difeovery of the monochord and its divifions, 

was not the only fpeculation in mufic peculiar to Py¬ 

thagoras. He likewife thought the earth and feven 

planets, or folar fyftem, refembled a mufical diapafon; 

and from thence formed the romantic idea of the mufic 

of the fpheres. For a more fatisfadlory account of this 

celeftial concert, the curious reader may perufe the 

Somnium Scipionis, a fragment of Cicero, and the 

Obfervations upon numbers by his commentator Ma- 

crobius. 

Pythagoras, the philofopher of Samos, as we have 

faid above, who taught in Italy, was the firft who in- 

veftigated the relations of found by meafuring a mu¬ 

fical firing, and obferving the tones produced by the 

vibrations of its different parts, whilft the others 

were at reft. Thefe he expreffed by numbers, and 

thus afeertained the ratio which one found bears to 

"he appli- another. This inveftigation was afterwards carried 

j»'°bersto ^art^er’ a°d delineated more diftindlly, by Euclid; 
foficaMn- a°d gave t0 a controverfy which divided the theo- 
ervalsdi- retical writers on ancient mufic into two principal 
Me mufi- fedls, viz. the followers of Pythagoras, who main- 
ians into tained that intervals could only be afeertained by the 

1 erent vibrations of fonorous bodies compared one with ano¬ 

ther ; and thofe of Ariftoxenus, who afferted the 

judgment of the ear to be the ultimate criterion of 

IPhe princi- intervals. Perhaps neither were abfolutely right, nor 
ides of thefe entirely wrong. Without afeertaining by experi- 

ji£ts efti- ments and calculations the diftances of tones, or quan- 
iseated. tides of intervals, we can by no means obtain the 

fame certainty of their exadlitude, whether in tuning 

inftruments of fixed feales, or in performing upon 

thofe whofe notes admit of variation, and where the 

temperament is immediate and occafional. So far 

the Pythagoreans are right. Yet the Ariftoxenians 

might likewife urge, that, though we could fuppofe a 

being acquainted with all the properties, relations, 

s I c- .... (7) 
and modes of quantity, in their full extent ; if fuch a 

one, with all this knowledge, ftiould attempt from 

mere theory to compofe a piece of good mufic, he 

might be eternally engaged in the fame employment 

to no purpofe, and have the mortification to fee him- 

felf every inftant outdone by a mere mechanical per¬ 

former, who had been long inured to judge of inter¬ 

vals, and praftifed in the laws of harmony. In Ihort, 

the whole powers of geometry and algebra may be 

exhaufted, without producing a mufical drain which 

will give real pleafure to the ear. An adept, therefore, 

in this delightful art, will regulate his pradlice by his 

theory, and confirm his theory by his pradlice. He 

will not imagine the necefiity of experiment and cal¬ 

culation fuperfeded by the decifion of his ear; nor 

will he endeavour to extort from the abllradl nature 

of numbers (which are equally applicable to all ferb- 

jedls that contain quantity) thofe rules which tafte 

and fenfation alone can fuggeft, and of which they are 
the ultimate ftandard. 

Nicomachus the Gerafenian lived A. C. 60, and 

wrote a book called Introduction to harmony, which 

feems to be one of the cleared and moil intelligible of 

the Greeks. 

In the Sympojiaca of Plutarch is a dialogue on mu¬ 

fic, containing many anecdotes with refpedt to the in¬ 
vention of feveral different fpecies of mufic and poetry. 

There Phrynis and Timotheus are recorded to have 

been ftigmatized for adding what were efteemed fu- 

periiumerary firings to the lyre, which at that time 

had only feven, to mark the different degrees of the 

diapafon. But the additional firings were tuned by 

intervals lefs than diatonic. This dialogue, however, 

is acknowledged to be obfeure, and its authenticity 

queflioned. 

After exploring what can be known concerning the 

ancient mufic, from the theories and w’ritings of thofe 

whofe \v0rk3 have been tranfmitted to us, the forms 

and powers of their inftruments occur next to be exa- 

mined. Thefe can only be colledled from verbal deferip- Th« forms 
tions, or from defigns either expreffed in colours or by and powers- 

fculpture. From thefe, modern muficians have not ?f ancient 

fcrupled to form a molt contemptible idea of practicalm rument* 

mufic among the ancients. But are we fure, that the 

deferiptions are perfedlly complete and thoroughly 

underftood ? If they were, does there not ftill remain 

a poffibility, that they might be tuned and handled in 

a~ manner produdlive of effedls to which we are ftran- 

gers ? Of our inftruments now in ufe, the difference be¬ 

tween one manner of performing and another is fo 

aftonifhing, that one fhould imagine it might render us 

cautious in forming any conclusions concerning inftru- 

ments, which are perhaps neither perfedlly deferibed 

nor exadlly delineated, deferibed by authors of a pe¬ 

riod fufficiently diflant to render the idioms of the 

language in which they wrote obfeure. And tho’ the 

forms exhibited in colours or by fculpture may be 

thought more permanent and more univerfally intel¬ 

ligible, they are yet fufficiently fubjedted to the inju- *+ 

rfes of time to render their reprefentations fufpicious. 

It cannot be doubted, but that the accounts of themuflc> "bo, 

ancients, of the power and efficacy of their mufic, were exaggerated 
frequently fabulous and hyperbolical; but ftill they are in fable, 

fuch as, when oiveiled of thefe accidental circumftances, 

muft convince any man of common fenfe, who admits tog"vfthdfo 

the fables credit. 
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the evidence of hiftory, that they are fuperior to what 

we at prefent experience in mufic with all its boafted 

improvements. It may well be admitted, that the mi¬ 

racles afcribed to Orpheus and Ampliion are falfe in 

their literal fenfe ; but no perfon will imagine, that, 

even among the fuperftitious and illiterate vulgar, fables 

of this kind could have obtained any degree of atten¬ 
tion, or been entertained with any other fentiments 

than thofe of ridicule, if the truths which they adum¬ 

brated had not been uncommonly ftriking. Nor 

would it have been relifhed as a tolerable legend, that 

mufic had the power of animating ftones and trees, if 

its vifible effedis upon fenfitive beings at that period 

had not been wonderfully tranfporting. It is there¬ 

fore a degree of incredulity which does no great ho¬ 

nour to the authority of modern teftimony, to doubt 

the affertion of Horace, when he tells us, that, by the 

force of mufic, the human favage was allured from his 

acorns, his brutal paftimes, and his fanguine broils, to 

,s the more decent habits and amiable employments of 

The mufic focial life. It has been formerly obferved, that among 
of barba- fUCh nations a3 were efteemed barbarous, we meet with 

covered'°nS no accounts either of mufic or its inftruments which 
with obfcu- either deferve credit or attention. It is not eafy to 
rity. conceive how the Jews, who had made fuch a great 

progrefs in arts and civilization, fhould ftill have re¬ 

mained fo backward in their mufical acquisitions, as 

they mu ft have been if we take for granted the fi¬ 

gures and powers of their inftruments, as delineated by 

Kircher, and tranfcribed by Sir John Hawkins. Nor 

will the advantages which are generally allowed to the 

inftruments of other barbarous nations, afford a fatis- 

fadlory account how they were able either to compofe 
or perform fuch pieces of mufic as we know them to 

have poffeffed. We mult therefore with good reafon 

fufpedl, that the authors of fuch defcriptions have ei¬ 

ther been grofsly ignorant of the fubjedt, or fhame- 

fully carelefs and remifs in the performance of their 

talk. 

Almoft in every period fince the reftitution of lite¬ 

rature, an important controverfy has been agitated by 

virtuofi of different opinions in the theory of mufic. 

Harmony, Some have maintained that harmony was, and others 
whether that ;t was not) known to the ancients. By fome of 

to lheVn- t^ie^e was contended, that the knowledge of harmo- 
cients or ny naturally refults from the knowledge of confonan- 
«ot, uncer- ces ; that by tuning their inftruments the ancients muft 

tain. have been familiar to the various coalefcences of found, 

and that of confequence they could not be ignorant 

of the pleafure which they produce. Several paffages 
likewife from fuch differtations or fragments as have 

efcaped the rage of time, are collected to prove that 

the ancients muft have been acquainted with harmony 
or fymphonical mufic. 

The opponents of this hypothefis have alleged, that 

from the fenfations or ideas of fimple chords no con¬ 

ception could be formed of the effedts produced by 

their conjunction or fucceflion. It is on all hands 

agreed, that feveral voices aud inftruments were ufed 

by the Greeks and Romans in performing the fame 

piece of mufic ; but the antiharmonifts, as we may 

term them, will not admit that the intervals of thefe 

voices or inftruments were varied: nay, it is affirm¬ 

ed that they performed always in odtave or unil'on 

one to the otherj and from thence it is pretended, 

that all the paffages which feemto import the acquain¬ 

tance of the ancients with pradtical harmony may be 
rationally and confidently explained. This, however, 

notwithftanding the labours of French critics, will ftill 

remain extremely doubtful to any perfon who has ei¬ 

ther perufed the dialogue above mentioned as afcribed 

to Plutarch, or other paffages to the fame purpofe. iy 

Nor can it be reafonably thought, that, at a period fo Origin a: j 
barbarous as the 12th century, harmony, though rude author oi 

and fimple, ihould have been the creature of naked in- 

vention in places where every other branch of litera- °U U; 

ture and degree of culture were unknown. Yet it is 

clear from the monkiih hiftorians of that tera, that har¬ 

mony was even then in pradlice, where it could hardly 

be fuppofed to be immediately tranfmitted by a pro¬ 

grefs fo rapid from other parts of the world, where 

the finer organization of the natives, the more propi¬ 

tious afpedl of nature, and the more obvious veftiges 

of ancient improvement, might be thought favourable 

to the invention, culture, and propagation of the fine 

arts. Nor is it a weak prefumption, in favour of the 

knowledge of antiquity in harmony, that the adhe¬ 

rence of a contrary opinion can neither afeertain the 

epoch nor the parent of fymphonic mufic. Yet had it 

been, as they pretend, a modern invention, barbarous 

and ignorant as the general charadter of human na¬ 

ture was during that gloomy interval from the de- * 

cline of the Roman empire to the refufeitation of let- | 
ters, the author of an improvement fo new and extra¬ 

ordinary could not have efcaped the public notice. His 

name, his charadter, and his difeoveries, muft have 

been recorded by the cloiftered authors of his time with ,8 

panegyric and admiration. We cannot therefore ceafe This an a 

to think with the author of The principles and power Sumer|t f' 

of harmony, p. 133. that the ancients were better ac- [ 

quainted with this fpecies of mufic than the moderns mony. 
are willing to allow; though perhaps it may be ad¬ 

mitted, that its powers were neither fo thorough¬ 

ly known, nor fo generally and fuccefsfully pradtifed, as 
afterwards. J 9 - 

After the long and cruel devaftation of the Goths Re™vaI 0 

and Vandals, mufic feems firft to have been revivedmu IC* 

for the fervice of the church. It was then of two 

different kinds, one of which was called the Ambro- 

fan and the other the Gregorian chant. Of thefe, the 

laft prevailed, and became univerfal, till corrupted by 

the ignorance or falfe tafte of its teachers and per¬ 

formers. This degeneracy became at laft the fubjedt 

of high remonftrance and complaint. It feems to have 
confifted in a total negligence of rhythmus, and in a 

perverfion of that licence of gracing the notes, which 

is fo effential to all emphatic and animated mufic. It | 

became, however, fo contagious and diffufive, that J 

monarchs thought the refeue of the Cantus Gregoria- 

nus an objedt worthy of their interpofition. They ac¬ 

cordingly authorifed more profound adepts and more 

accurate performers to teach and pradtife it in its pu¬ 

rity through their feveral dominions. The antipho- 

naries, or books of ecclefiaftical mufic, were redtified, 

and a more corredt and legitimate tafte re-eftabliihed. 

Thus the Cantus Gregorianus once more triumphed 

over ignorance and barbarity, and obtained a recep¬ 
tion worthy of its original fublimity. It is denomi¬ 

nated among the French, and by Rouffeau in particu¬ 

lar, plain chant. That author lcruples not to reckoa 
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| it a precious remain of antiquity. For a fhort account 

of the nature and revolutions of this mufic, may be 

confulted the article Plain Chant in his Mufical 

Dictionary. From whence it appears, that the Gre¬ 

gorian mufic was not originally different from the Am- 

brofian, but the latter only an improvement upon the 

former. One would be tempted to fufpeft, that the 

firft gradation of this mufic towards its decline was 
occafioned by transferring it from verfe to profe. In 

•confequence of which, that ftriCt and inviolable regard 

to meafured founds, fo confpicuous in ancient mufic, 

and fo effectually preferyed by the aptitude of meafured 

notes to meafured fyllables, was loft. There is, we 

know, even in profaic compofitions, a rhythmus. The 

Roman orators were accuftomed to fcan their fentences 

in profe. But though even periods of this kind were 

by no means emancipated from the laws of rhythmus, 

yet were they much more loofe and indefinite than po- 

-etical numbers, which were conftituted by feet apd 

fyllables whofe quantities were determined. From I thence, and from the cadences by which they are 

marked, alone, can refult that regularity and fatisfac- 

tion in which the mufical ear acquiefces, and without 

which every thing is unintelligible. It was this reli¬ 

gious obfervation of determined and regular quantities 

in ancient poetry, which preferved and regulated the 

due proportion of founds, and which, when abandon¬ 

ed, left the value of notes, with refpeft to their du¬ 

ration, impoflible to be determined, till other charac- 

»o ters and figns were fuperadded, which difcovered the 
i inventions real eftimate of every note, and fhowed to what de- 

tw*'to”*- 8ree be protrafted, or by what quantity of 
prefs the*" duration limited. This feems to have been the next 

'rhythmus. advance in mufical improvement; but it had one per¬ 

nicious effeCt, which was, to render mufic independent 

of poetry. Yet thefe fifter-arts feem to be twin-born 

from heaven ; and perhaps, in no cafe could the laws 

' V of nature have fuffered a more cruel aud impious viola- 

Ibetween t'on tbau *n feparating the one from the other. Mo- 
imufic and dulated found is a more genuine, powerful, and uni- 
Ipoctry. verfal vehicle of Sentiment, than any articulate or ar¬ 

bitrary figns can poffibly be. But articulate figns may 
be fo happily adjufted by convention, as to exprefs de¬ 

grees, varieties, and modes of fentiment or emotion, 

which in modulated founds are lefs definitely fignified, 

if fignified at all. Thus founds give energy and fweet- 

nefs to word, words variety and definitenefs to founds. 

We have already obferved, that Guy d’Arezzio, 

ft See the otherwife named Guido Aretinus +, was the inventor of 
prticle that difpofition of the mufical fcale which is now in ufe. 
Arexin. jjc cou](i not> therefore, be the author of harmony, 

which we know to have been pra&ifed fome centuries 

before his time, but only of a new fet of characters by 

which it was expreffed. This mufician, by changing 

the tetrachords into hexachords, highly improved the 

fcale, difcovered more accurately the pofition of Se¬ 

mitones, and rendered its intonation much more prac¬ 

ticable. He likewife adapted the fyllables ut, re, mi, 

fas fit, la, to the various founds which compofe it, 

from £he folio wing Sapphic verfes in a hymn to St John. 

UT queant laxis REfonare fibris 

Mira gejiorum FAmuli tuorum 

,SOLve polluti LAbii reatum. 

Sancte Joannes. 

2 
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The rhythmus in mufic, or the regular dmfion and 

meafures of found, had formerly been determined by 

the quantities of the feet in poetry; and, independent of 

thefe, feems to have beer, entirely Indefinite. The in¬ 

vention of a rhythmus capable of fubfifting by itfelf, 

is afcribed to one Johannes de Maris. Yet there is 
conliderable realon to believe that it had been invented 

by one Franco, who lived a number of years before 

him. 2* 
In thefe times there was a fecular as well as facred^'v'fi°n of 

mufic. The Troubadours, or Provencal poets, C0m'«clefiaftl° 
pofed fongs of different kinds, which they fung tocai antj f»_ 

their harps or violins for public entertainment. Hence cular. 

it happened, that harmony, melody, and rhythmus, 

admitted of immenfely greater varieties than they had 

hitherto done. We have formerly faid, that in ancient 

mufic, the quantities or values of every note were de¬ 

termined by thofe of the fyllables to which they an- 

fwered. It is, however, by no means improbable, 

that at a very early period, in their private rehearfals, 

or praftice for improvement, whether in tafte or execu¬ 

tion, the muficians frequently played the instrumental 

parts without being accompanied either by the voice 

or the words to which they had been fet. The im- 

preffions of thofe poetical meafures to which the parts 
correfponded, were abundantly fuffieient to preferve 

in the memory of the performer the idea of the rhyth¬ 

mus, and of courfe to determine the value of each par¬ 

ticular note. But when airs were either fet to pieces 

in profe, or compofed without any regard to fyllabi- 

cal duration, the quantity of each note was abfolute- 2J 

ly indefinite. When therefore mufic begun to be fet Origin of 
in parts, it was indifpenfably neceflary that the points the term 

which mark the notes intended to correfpond one with col’nter" 
another, (hould be fet in dire& oppofition. Hence the point* 

denomination of counterpoint. But when chara&ers, 

or different forms of characters, were invented for ex¬ 

prefling the different durations of founds, or their rela¬ 

tive proportions one to another, the fame precifion in 

oppofing note to note became lefs neceflary, and was 

on that account lefs fcrupulonfly obferved. It might, 

perhaps, be neither an unpleafing nor uninftruCtive 
deduction, after having delineated the nature of Ample 

counterpoint, to trace it thro’ all its different fpecies or 

divifions; but the contracted fphere in which we are at 

prefent conftrained to move, obliges us to confine thefe 

excurfions. Such readers as may wifh more profound¬ 

ly and minutely to examine this matter, will find it 

more perfpicuoufly and fully explained in Sir John 

Hawkins’s Hiftory. To this they may likewife recur 

for an idea of the characters or methods by which the 

precife duration of particular notes might be ascer¬ 

tained. For us, it fuffices to add, that the method 

now in praCtice, which are explained in the follow¬ 

ing elements, will be found more Ample, whilft at 

the fame time, it is equally expreflive and intelligible. 

The airs into which fecular mufic was originally di- Divifion of 
ftinguifhed feem to have been the madrigal, the foug, fecular mu- 

the cantata, the canon. Thefe were vocal, or at leaft fic* 
common to voices and inftruments; but the folo, the 

phantafia, the concerto, were progreffive changes in 

inftrumental mufic. By what gradations they pro¬ 

ceeded, and who were the inventors of each particu¬ 

lar fpecies, we cannot attempt to fhow, not only be- 

caufe fuch a difquifition would be incompatible with 
l b ] the 
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the limits of our plan, but becaufe we fiiould find it 

frequently impracticable either to inveftigate the bints 

ij from which fuch innovations arofe, or the perfons by 
Revival of whom they were made. 

mufictlC ^ mufic be allowed to pofiefs imitative powers, it 
will follow, that in proportion as the objedts are inte- 

refting, the imitation mult likewife engage and com¬ 

mand attention. From this, it will be acknowledged, that 

asimitationis the chief purpofeof dramatic mufic; as the 

a&ions, characters, and fit nations exhibited in the drama, 

are the moft interefting that can pofiibly be difplayed; 

and as the dramatic is allowed to be the moft perfeCt 

of all poffible imitations; fo of all mufic, the dramatic, 

in its perfection, ought to be the moft powerful and en¬ 

chanting. It is therefore a refearch of no fmall impor¬ 

tance, to difcover when this kind of mufic was firft revi¬ 

ved, and by what degrees it arrived at its prefent ttate. 

It is generally agreed, that the Greeks and Romans 
fung their tragedies and comedies from beginning to 

end ; but no monument of thefe compofitions remains 
to us: fo that the mufic of the drama is as really a mo¬ 

dern invention as if no fuch thing had fubfifted among 

the ancients, fince the mere knowledge of a faCt could 

by no means throw any light upon the manner in 

which it was produced. All that has been tranfmitted 

to us concerning the ancient theatrical mufic, can only 

inform us, that it was pathetic and imitative to a high 

degree. But upon thefe hints few compofers will 

think themfelves fufficiently inftruCted to proceed. This 

arduous enterprife, however, was nobly begun and fuc- 

cefsfully profecuted by one Jacapo Peri. A poet, 

whofe name was Ottavio Rinuccino in the city of Flo¬ 

rence, having compofed a dramatic paftoral upon the 

itory of Apollo and Daphne, engaged this excellent 

mufician to fet it. Both being warmed with the fame 

ideas, and animated by the fame defign, fo happily 

fucceeded, that other poets and muficians were gene¬ 

rally approved and admired in proportion as they pur- 

fued the veftiges of thefe great matters. A fecond 

performance of the fame kind, called Eurydice, com¬ 

pofed by the authors of the former paftoral, was re- 

prefented iu Florence in the year 1600, upon occa- 

fion of the marriage of Mary de Medicis with Hen¬ 

ry IV of France. But a detail of the gradations by 
which theatrical mufic rofe to its prefent perfe&ion, 

would be a talk too extenfive for the limits by which 

we are circumfcribed. Nor is it in our power, for the 

2g. fame reafon, to enter more, minutely and critically into 

Delineation the nature of thofe compofitions called operas. Let 
of the ope- fuffice to add, that, in common with tragedy and 

w* comedy, they are reprefentations of aCtion. In confe- 

quence of this, they require the fame unity of de¬ 

fign, the famediverfity of characters and pafiions, with 

the former. Hence it follows, that fome parts of them 

will be Amply narrative, fome pathetic, and others more 

emphatically defcriptive. Mufic fuited to the firft of 

thefe is called recitative Its diftingnilhing charaCte- 

riftics are, to exprefs the nature and degree of fenti- 
ment exhibited by the fpeaker, to be fcrupulonfly adr 

apted to the peculiar genius of that language which it 

is defigned to accompany; and to be exactly modelled 

according to the accents of that nation, for which it 

was formed. Some authors have pretended that the 

irrefiftible efficacy of melody was founded upon this 

principle alone. But if. that pofition be true, in what 

SIC Hiftoryl 
manner (hall we account for the wonderful influence of 

an Italian recitativo upon a Britilh audience, and for 

other phenomena of the fame kind too numerous to be 

mentioned ? Such parts of the mufic as are intended 

for more pathetic declamations may be called airs. In 

thefe the words, both with refpeCt to their quantity and 

order, may be treated with greater freedom. The me¬ 

lody is lefs in the tone of converfation, and the har¬ 

mony more complex. In this, however, there is no 

fmall hazard left fentiment (hould be loft in found; 

and it requires no fmall degree of judgment, delicacy, 
and tafte in the compofer, at once to fill the harmony 

and preferve' the fentiment. But of this the reader will 

find a more complete account under the article Air in 

this Dictionary. The chorus is intended to exprefs 

fome emphatic event, to celebrate fome diftinguifhed 

hero, or to praife fome beneficent god. It is properly 
the voice of triumph and exultation. The harmony 

(hould therefore be as full and expreffive as poffible. 

But for the rules of fuch compofitions, one mutt refer 

the reader to fuch theoretical and practical mnficfan3 
as have beeff moft fuccefsful in defcribing and cultiva¬ 

ting dramatic mufic. What remains for us is to fub- 

join a lift of thofe who have been moft remarkable for 

their accuracy in the theory, or for their excellence in 
the practice, of mufic in general. 17 

Of John de Muris we have already fpoken, who li- l’ataloSu? : 

ved in the year 1330, and to whom, by mitlake, has°a|^‘dtr1' 1 

been attributed the invention of thofe characters bypra£lieal 
which, in modern times, the value of notes, and their muficians* 

relative proportions one to another, have been afcer- 

tained. But this expedient for making vifible the dif¬ 

ferent durations of notes as conftituent of one rhyth- 
mus or particular movement, we have found to be firft 

introduced by one Franco, who lived prior to John de 
Muris. 

Lafus was the firft who wrote on mufic; but his 

work is loft, as well as feveral other books of the 

Greeks and Romans upon the fame fubjeCt. Arifto- 

xenus, the difciple of Ariftotle, and leader of a fed in 

mufic, is the moft ancient author who remains to us 

. upon this fciejnce. After him came Euclid of Alexan¬ 

dria. Ariftidis Quintilianus wrote after Cicero. A- 

lyphus afterwards (ucceeded ; then Guadentius, Nico- 
machus, and Bacchiusr. 

Marcus Meibomius has favoured us with a beautiful 

edition of thefe feven Greek authors, with a Latin 
tranflation and notes. 

Plutarch, as has already been faid, wrote a dialogue 

upon snujic. Ptolemy, a celebrated mathematician, 

wrote in Greek a treatife intitled The Principles of 
Harmony, about the time of the emperor Antoninus. 

This author endeavoured to preferve a medium between 

the Pythagoreans and the Ariftoxenians. Along time 

afterwards, Manuel Pryennius wrote likewife upon the 
fame fubjeCt. 

Among the Latins, Boetius wrote in the times of 

Theodoric ; and not diftant from the fame period Mar- 

tianus, Caffiodorus, and St Aaiguftine. 

The number of the moderns is almoft. indefinite. 

The moft diftinguilhed are, Zarlino, Salinas *, Valgu- » See the, | 
lio, Galileo, Doni, Iiircher, Merfenne, Parran, Pe- article 
rault, Wallis, Defcartes, Holden, Mengoli, Malcolm, Bun-d*. 

Baretti, Yallotti, Marcus Meibomius, Chriftopher 

Simpfon ; Tartini, whofe book is full of deep refearcbes* 

and. 
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and of genius, but tedious from its prodigious length, 

and perplexed with obfcurity ; and M. Rameau, whofe 

writings have had this Angular good luck, to have 

produced a great fortune without being read almoft by 

any one. Befides, the world may now be fpared the 

pains of perufing them, fince M. d’Alembert has ta¬ 

ken the trouble of explaining to the public the fyftem 

of the fundamental bafs, the only ufeful and intelli¬ 

gible difcovery which we find in Rameau’s writings. 

To thefe we may add Dr Smith, author of a learned and 

mathematical treatife, intitled, Harmonics, or The Philo- 

fophy of mufical Sounds; Mr Stillingfleet, author of the 

Principles and the Power of Harmony, or An explica¬ 

tion of Tartini's fyjlem; Dr Pepufeh, and his noble 

pupil the Lord Abercorn ; Mr Avifon, late organift at 

Newcaftle, who wrote a treatife on Mufical Exprcfjion 

with the politenefs and elegance of a gentleman, the 

depth and precifion of a fcholar, the fpirit and energy 

( " ) 
of a genius. The names of Rouffeau and d’Alembert 

have been fo often repeated during the courfe of thefe 

mufical lucubrations, that it would be fuperfluous to 

refuine their charaAers in this place. Among the au¬ 

thors already mentioned, it would be unpardonable to 
omit the names of Sir John Hawkins and Dr Bur¬ 

ney, each of whom has favoured the world with a hi- 

llory of mulic : The firft protraAed to five volumes in 
quarto, replete with mufical erudition, but feldom ori¬ 

ginal ; frequently carelefs, and fometimes too circum- 

ftantial and inelegant to be entertaining. Of the laft 

the world has only as yet feen one volume. This 

abounds with defcriptions, events, and difquifitions, 
highly worthy of attention: but, on account of the 

limits which the author has prefcribed to himfelf, many 

things have been omitted which would have been equal¬ 

ly acceptable to literary curiofity, and explicative of 
mufical fcience. 

MUSIC. 

ELEMENTS of MUSIC, 

Theoretical and Practical (f). 

as PRELIMINARY DISCOURSE. 

' Muficians -« «• IJSIC may be confidered, either as an art, which 

|Ta double ^ ^as ^or *ts objeA one of the greateft pleasures of 
• riew. which our fenfes (^) are fufceptible j or as a fcience, by 

which that art is reduced to principles. This is the 

double view in which we mean to treat of mulic in 

aj> this work. 
iProgrefs of It has been the cafe with mufic as with all the other' 

puffc like arts 'nventec* ky men: fome faAs were at firft difco- 

(therarts°" verec* by accident; foon afterwards refleAion and ob- 
and fcien- fervation inveftigated others; and from thefe faAs, pro¬ 

ses.. perly difpofed and united, philofophers were not flow 

in forming a body of fcience, which afterwards increa- 

fed by degrees. 

The firft theories of mufic were perhaps as ancient 

as the earlieft age which we know to have been diftin- 

guilhed by philofphy, even as the age of Pythagoras; 
nor does hiftory leave us any room to doubt, that from 

the period when that philofopher taught, the ancients 
cultivated mufic, both as an art and as a fcience, with 

great afliduity. But there remaihs to us much uncer¬ 

tainty concerning the degree of perfeAion to which 

they brought it. Almoft every queftion which has been 

propofed with refpeA to the mufic of the ancients has 

divided'the learned; and may probably ftill continue 

to divide them, for want of monuments fufficient in 
their number, and inconteftable in their nature, from 

whence we might'be enabled to exhibit teftimonies and 
difcoveries inftead of fuppofitions and conjeAures. AsT, 

we cannot throw any new light upon this fubjeA, all £ * 0f 

that can be done is to refer our readers to the different mufic a de- 
authors who have treated of ancient mufic. It were fidcratum 

to be wifhed, that, in order to elucidate as muchin litera* 

[ b 2 ] «*“"• 

(f) To deliver the elementary principles of mufic, theoretical and praAical, in a manner which may prove 

at once entertaining and inftruAive, without protraAing this article much beyond the limits prefcribed in our 

plan, appears to us no eafy talk. We therefore hefitated for fome time, whether to try our own ftrength, or 

to follow fome eminent author on the fame fubjeA. Of thefe the laft feemed preferable. Amongft thefe au¬ 

thors, none appeared to us fo eligible as the treatife of M. D’Alembert, being the moft methodical, perfpicuous, 

concife, and elegant differtation which we have met with. As this work is hitherto unknown to Englifh 

readers, it ought to have all the merit of an original. We have given a faithful tranflation of it; but in the 

notes, feveral remarks are added, and many authors quoted, which will not be found in the original. It is a 

work fo fyftematically compofed, that all attempts to abridge it, without rendering it obfcure and imperfeA, 

would be impraAicable. It is perhaps impoffible to render the fyftem of mufic intelligible in a work of lefs 

compafs than that with which our readers are now prefented; and, in our judgment, a performance of this 

kind, which is written in fuch a manner as not to be generally underftood, were much better fuppreffed. 

(J) In this paffage, and in the definitions of melody and harmony, our author feems to have adopted the 

Vulgar error, that the pleafure of mufic terminates in corporeal fenfe. He would have pronounced it abfurd 

to affert the fame thing of painting. Yet if the former be no more than a mere pleafure of corporeal fenfe, 

the latter muft likewife be ranked in the fame predicament. We acknowledge that corporeal fenfe is the ve¬ 

hicle of found; but it is plain from our immediate feelings, that the refults of found arranged according to the 

principles of melody, or combined and difpofed according to the laws of harmony, are the objeAs of a reflex 
or internal fenfe. 

For a more fatisfaAory difcuflion of this matter, the reader may confult that elegant and judicious treatife 

on Mufical Expreffion by Mr Avifon. In the mean time it may be neceffary to add, that, in order to fhun 

the appearance of affeAation, we ihall ufe the ordinary terms by which mufical fenfatious, or the mediums by 

which they are conveyed, are generally denominated. 



(i2j MUSIC. Elements, 
Prelim, as pofiible, a point fo momentous, in the hiftory of 

Uiicourfc. tfre fciences, fome perfon of learning, equally (killed in 

the Greek language and in mufic, fhould exert himfelf 

to unite and difcufs in the fame work the mofl pro¬ 

bable opinions eftablilhed or propofed by the learned 

upon a fubjed fo difficult and curious. This philoso¬ 

phical hiftory of ancient mufic is a work which might 

highly embellifh the literature of our times. 
In the mean time, till an author can be found, fuf- 

ficiently inftru&ed in the arts and in hiftory, to under¬ 

take fuch a labour with fuccefs, we (hall content our- 

felves with confidering the prefent date of mufic, and 
limit our endeavours to the explication of thofe accef- 

fions which have accrued to the theory of mufic in 

thefe latter times. 
* See Me- There are two departments in mufic, melody * and 

iod);• harmony f- Melody is the art of arranging feveral 

Har'founds in fucceffion one to another in a manner agree- 
3‘ able to the ear ; harmony i3 the art of pleafing that 

organ by the union of feveral founds which are heard 

at one and the fame time. Melody has been known 
and felt through all ages: perhaps the fame cannot be 

affirmed of harmony ($), we know not whether the 

ancients made any ufe of it or not, uor at what period 

it began to be pra&ifed. 
Not but that the ancients certainly employed in their 

mufic thofe chords which were moft perfed and fimple; 

fuch as the odave, the fifth, and the third: but it 

feems doubtful, whether they knew any of the other 

confonances or not, or even whether in pradice they 

could deduce the fame advantages from the fimple chords 

which were known to them, that have afterwards ac¬ 

crued from experience and combinations. 
If that harmony which we now pradife owes its ori¬ 

gin to the experience and reflexion of the moderns, 

there is the higheft probability, that the firft eflays of 

this art, as of all the others, were feeble, and the pro- 
grefs of its efforts almoft imperceptible; and that, in the 

courfe of time, improving by fmall gradations, the fuc- 

cefiive labours of feveral geniufes have elevated it to 

that degree of perfedion in which at prefent we find 

3*. . it. 
The origin -j>he firft inventor of harmony efcapes our inveftiga- 

ien acci-0^1*0'1* ^rom l^e ^ame cau^e8 wh"ch ^cave us ignorant of 
dental, and thofe who firft invented each particular fcience; be- 
their pro- caufe the original inventors could only advance one ftep, 
grefs gra- a fUCCeeding difcoverer afterwards made a more fen- 
diial. ;mprovement, and the firft imperfed eflays in 

every kind were loft in the more extenfivc and ftriking 

views to which they led. Thus the arts which we now 

enjoy, are for the moft part far from being due to any 
particular man, or to any nation exclufively: they are 

produced by the united and fucceflive endeavours of 
mankind; they are the refults of fuch continued and 

united refledions, as have been formed by all men at 

all periods and in all nations. Prelim. J 
It might, however, be wiftied, that after having af- Bifcourfe, 

eertained, with as much accuracy as poflible, the (late " i 

of ancient mufic by the fmall number of Greek authors 
which remain to us, the fame application were imme¬ 

diately directed to inveftigate the firft inconteftable 

traces of harmony which appear in the fucceeding ages, 

and to purfue thefe traces from period to deriod. The 

produds of thefe refearches would doubtlefs be very 

imperfed, becaufe the books and monuments of the 
middle ages are by far too few to enlighten that gloomy 

and barbarous cera; yet thefe difcoveries would ftill be 

precious to a philofopher, who delights to obferve the 

human mind in the gradual evolutions of its powers, 
and the progrefs of its attainments. 3i || 

The firft compofitions upon the laws of harmony Delinea- $ 

which we know, are of no higher antiquity than twolionsof the j| 

ages prior to our own; and they were followed by many *aws of har* 

others. But none of thefe eflays was capable of fatif-| 
fying the mind concerning the principles of harmony: imperfed. 
they confined themfelves almoft entirely to the Angle 

occupation of collecting rules, without endeavouring 

to account for them ; neither had their analogies one 

with another, nor their common fource, been perceived; 

a blind and unenlightened experience was the only 

compafs by which the artift could dired and regulate 
his courfe. ^ 

M. Rameau was the firft who began to transfufelts precepts 
light and order through this chaos. In the different not dedu- 

tones produced by the fame fonorous body, he foundced fro1' 

the moft probable origin of harmony, and the caufe ofci]^|e^ilTby I 
thatpleafure which we receive from it. His principle M. Ra~ 
he unfolded, and (hewed how the different phenomena meau. 

of mufic were produced by it: he reduced all the con¬ 

fonances to a fmall number of fimple and fundamental 

chords, of which the others are only combinations or 

various arrangements. He has, in (hort, been able to 

difcover, and render fenfible to others, the mutual de¬ 

pendence between melody and harmony. 

Though thefe different topics may be contained inThe^ti- 1 
the writings of this celebrated artift, and in thefe wri- thor’s ma- 

tings may be underftood by philofophers who are like- *‘vfs.for 
wife adepts in the art of mufic; ftill, however, fuch 

muficians as were not philofphers, and fuch philofo- meats.' 
phers as were not muficians, have long defired to fee 

thefe objeds brought more within the reach of their 

capacity: fuch is the intention of the treatife I now 

prefent to the public. I had formerly compofed it for 

the ufe of fome friends. As the work appeared to 

them clear and methodical, they have engaged me to 

publifti it, perfuaded (though perhaps with too much 

credulity), that it might be ufeful to facilitate the pro¬ 
grefs of initiates in the ftudy of harmony. 

This was the only motive which could have deter¬ 

mined me to publifti a book of which I might with¬ 

out 

(§) Though no certainty can be obtained what the ancients underftood of harmony, nor in what manner 

and in what period they pradifed it; yet it is not without probability, that, both in fpeculation and pradice, 

they were in pofftflion of what we denominate counterpoint. Without fuppofing this, there are fome paffages 

in the Greek authors which can admit of no fat is factory interpretation. See the Origin and Progrefs of Lan¬ 

guage, Vol. II. Befidcs, we can difcover fome veftiges of harmony, however rude and imperfed, in the hi¬ 

ftory of the Gothic ages, and amongft the moft barbarous people. This they could not have derived from 

more cultivated countries, becaufe it appears to be incorporated with their national mufic. The moft rational 

account, therefore, which can be given, feems to be, that it was conveyed in a mechanical or traditionary man¬ 

ner through the Roman provinces from a more remote period of antiquity. 
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. Prelim, out hefitation affume the honour, if its materials had 

a; Difcourfe. been the fru;ts 0f my own invention, but in which I 

can now boaft no other merit than that of having de¬ 

veloped, elucidated, and perhaps in fome refpetts im- 

3J proved, the ideas of another (c). (improve- The firft edition of this effay, publifhed 1752, ha- 
ieuis of ving been favourably received by the world, and copies 
his edition. no jonger t0 be found in the hands of bookfellers, I 

3s have endeavoured to render this more perfeft. The 
■Account pf detail which I mean to give of my labour, will prefent 

{Tenera/ 10 the reader with a general idea of the principle of M. 
Rameau, of the confequences deduced from it, of the 

manner in which I have difpofed this principle and its 

confequences; in fhort, of what is ftill a-wanting, and 

might be advantageous to the theory of this amiable 

art; of what ftill remains for the learned to contribute 

towards the perfe&ion of this theory; of the rocks and 

quickfands which they ought to avoid in this refearch, 

and which could ferve no other purpofe than to retard 

_S their progrefs. 
Rameys Every fonorous body, befides its principal found, 

harmony. 1'kewife exhibits to the ear the 12th and 17th major 
of that found. This multiplicity of different, yet con¬ 

cordant founds, known for a confiderable time, confti- 

tutes the bafis of the whole theory of M. Rameau, 

and the foundation upon which he builds the whole 

See Sy- fuperftru&ure of a mufical fyftem *. In thefe our ele- 

•ftm. ments may be feen, how from this experiment one 

may deduce, by an eafy operation of reafon, the chief 

t See points of melody and harmony ; the perfeft f chord, as 
'Chord. we|| major as m;nor. the two % tetrachords employed 

, See Tetra- ;n ancient mufic; the formation of our diatonic (| 

c^ri\ D-a fcale; the different values $ which the fame found may 
have in that fcale, according to the turn which is gi- 

*§ See Va- ven to the bafs *- 5 the alterations which we obferve 

’• in that fcale, and the reafon why they are totally im- 

g?* jfc perceptible to the ear ; the rules peculiar to the modef 

ration. major ; the difficulty in £ intonation of forming three 
f See tones (| in fucceffion ; the reafon why two perfect chords 

Mode. are proferibed in immediate fucceffion in the diatonic 
$ See Into- or(jer . the origin of the minor mode, its fubordina- 

YSee Tone. t*on t0 the m°de major, and its variations ; the ufe of 
§ See Dif- difeord § ; the caufes of fuch effefts as are produced 
cord. by different kinds of mufic, whether diatonic, chroma- 
* See Chro- t;c or enharmonic f ; the principles and laws of 

f^See En- temperament 1° this difeourfe we can only point out 
harmonic, thofe different obje&s, the fubfequent effay being de- 
\ See Tem- figned to explain them with the minuteuefs and pre- 
ferament. c;fi0n which they require. 

One end which we have propofed in this treatife, 

was not only to place the difeoveries of M. Rameau 

in their moft confpicuous and advantageous light, but 

even in particular refpe&s to render them more Ample. 

For inftance, befides the fundamental experiment 

which we have mentioned above, that celebrated mu- 

Acian, to render the explication of fome particular 

phenomena in mufic more acceffible, had recourfe to 

another experiment; I mean that which (hows that a 

fonorous body ftruck and put in vibration, forces its 

12th and 17th major in descending to divide themfelves 

and produce a tremulous found. The chief ufe which 

M. Rameau made of this fecond experiment was to 

investigate the origin of the minor mode, and to give 

SIC. ( 13 ) 
a Satisfactory account of fome other rules eftablifhed Prelim, 
in harmony; and with refpeft to this in our ftrft edi- Difc°lirfe- 

tion we have implicitly followed him : in this we 

have found means to deduce from the firft experiment 
alone the formation of the minor mode, and befides to 

difengage that formation from all the queftions which 
were foreign to it. 

It is the fame cafe with fome other points (as the 

origin of the chord of the fub-dominant and the§ See Suh- 
explication of the feventh in fome peculiar refpeCts 

upon which it is imagined that we have Amplified, and 

perhaps in fome meafure extended, the principles of the 
celebrated artift. 

We have likewife banifhed from this edition, as 

from the former, every confideration of geometrical, 

arithmetical, and harmonica], proportions and progref- 

fions, which authors have endeavoured to find in the 

mixture and protraction of tones produced by a fono¬ 

rous body ; perfuaded as we are, th3t M. Rameau was 

under no necefiity of paying the leaft regard to thefe 

proportions, which we believe to be not only ufelefs, 

but even, if we may venture to fay fo, fallacious when 

applied to the theory of mufic. In fhort, though the 

relations produced by the odtave, the fifth, and the third, 

&c. were quite different from what they are ; though in 

thefe chords we fhould neither remark any progreffion 
nor any law; though they fhould be incommenfurable 

one with another; the protra&ed tone of a fono¬ 

rous body, and the multiplied founds which refult 

from it, are a fufficient foundation for the whole har¬ 

monic fyftem. 

But though this work is intended to explain the Theoretical 
theory of mufic, and to reduce it to a fyftem more muficians 
complete and more luminous than has hitherto been cautioned 

done, we ought to caution thofe who fhall read this*lttker'|j, 

treatife, that they may be careful not to deceive miffion of 
themfelves, either by mifapprehending the nature ofmathemati- 

our objeCt, or the end which our endeavours purfue. ea' or me* 

Wemuft not here lookforthatftriking evidence which 

is peculiar to geometrical difeoveries alone, and which jj[ mufic. 
can be fo rarely obtained in thefe mixed difquifitions, 

where natural philofophy is likewife concerned: into 

the theory of mufical phenomena there mult always en¬ 

ter a particular kind of metaphyfics, which thefe phse- 

nomena implicitly take for granted, and which brings 

along with it its natural obfeurity. In this fubjedt, 

therefore, it would be abfurd to expeft what is called 

demonjiration .* it is an atchievement of no fmall im¬ 

portance, to have reduced the principal faCts to a fy¬ 

ftem confident with itfelf, and firmly connected in its 

parts; to have deduced them from one Ample experi¬ 

ment ; and to have eftablifhed upon this foundation the 

moft common and effential rules of the mufical art. But 

in another view, if here it be improper to require that 

intimate and unalterable conviCtion which can only 

be produced by the ftrongeft evidence, we remain in 

the mean time doubtful whether it is poffible to elu¬ 

cidate this fubjeft more ftrongly. 
After this declaration, one fhould not be aftonifh- 

ed, that, amongft the fads which are deduced from our 

fundamental experiment, there fhould be fome which 

appear immediately to depend upon that experiment, 

and others which are deduced from it in a way more 
remote 

(c) See M. Rameau’s letter upon this fubjeft, Mere. de Mai 1752* 
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remote and lefs dire&. In difquifitions of natural phi- 

lofophy, where we are fcarcely allowed to ufe any 

other arguments, except fuch as arife from analogy or 

congruity, it is natural that the analogy ihould be 

fometimes more fometimes lefs fenfible : and we will 

venture to affert, that fuch a mind muft be very impro¬ 

per for philofophy, which cannot recogulfe and di- 

Itinguifh this gradation and the different circumftances 

on which.it proceeds. It is not even furprifing,that in a 

■fubjedt where analogy alone can take place, this conduc- 

trefs Ihould defert us all at once in our attempts to ac¬ 

count for certain phaeuomena. This likewife happens 

in the fujeft which we now treat; nor do we conceal 

the fadt, however mortifying, that there are certain 

points (though there number be but fmall) which ap¬ 

pear ftill in fome degree unaccountable from our prin¬ 

ciple. Such, for inflance, is the procedure of the 

diatonic fcale in defeending; the formation of the chord 

commonly termed the Jixtb redundant * or fuperflu- 

ous, and fome other fadts of lefs importance, for which 

as yet we can fcarcely offer any fatisfadlory account 

-except from experience alone. 

Thus, though the greatefl number of the phaeno- 

>mena in the art of mufic appear to be deducible in a 

■fimple and eafy manner from the protradted tone of 

fonorous bodies, one ought not perhaps with too much 

temerity to affirm as yet, that this mixed and protrac¬ 

ted tone is demonjlratively the only original principle 

of harmony (d). But in the mean time it would not 

be lefs unjuft to rejedl this principle, becaufe certain 

phenomena appear to be deduced from it with lefs fuc- 

cefs than others. It is only neceffary to conclude from 

this, either that by future ferutinies means may be 

found for reducing thefe phaenomena to this principle; 
or that harmony has perhaps fome other unknown prin¬ 

ciple, more general than that which refultB from the 

protradted and compounded tone of fonorous bodies, 

and of which this is only a branch -, or laftly, that we 

ought not perhaps to attempt the redudtion of the 

whole feience of mufic to one and the fame principle; 

I C. Elements. 
which, however, is the natural effedt of an impatience Prelim, 
fo frequent even among philofophers themfelves, which Pifcourfc. 

induces them to take a part for the whole, and to judge 

of objedts in their full extent by the greateft number 

of their appearances. 

In thofe fciences which are called phyfico-matbemati- 

cal, (and amongft this number perhaps the fcience of 

founds may be placed), there are fome phasnomena 

which depend only upon one fingle principle, and one 

fingle experiment: there are others which neceffarily 

fnppofe a greater number both of experiments and 

principles, whofe combination isjndifpenfable in form¬ 

ing an exadl and complete fyftem; and mufic perhaps 

is in this laft cafe. It is for this reafon, that, whilft 

we beftow on M. Rameau all due praife, we Ihould 

not at the fame time negleft to ftimulate the learned 

in their endeavours to carry them Hill to higher de¬ 

grees of perfedtion, by adding if it is poffible fuch 

improvements as may be wanting to confummate the 

fcience. 
Whatever the refult of their efforts may be, the re¬ 

putation of this intelligent artift has nothing to fear : 

he will ftill have the advantage of being the firft who 

rendered mufic a fcience worthy of philofophical atten¬ 

tion ; to have made its pradtice more fimple and eafy; 

and to have taught muficians to employ in this fubjefit 
the light of reafon and analogy. 

We would the more willingly perfuade thofe who 

are (killed in theory and eminent in pra&ice to extend 

and improve the views of him who before them pur- 

fued and pointed out the career, becaufe many amongft 

them have already made laudable attempts, and have 

even been in fome meafure fuccefsful in diffufing new 39 
light through the theory of this enchanting art. ItTanini's 

was with this view that the celebrated Tartini has pre-.^J*”’ 

fented us in 1754 with a treatife of harmony, founded 

on a principle different from that of M. Rameau. This 

principle is the refult of a moll beautiful experi¬ 

ment (f). If at once two different founds are produ¬ 

ced from two inftruments of the fame kind, thefe two 

founds 

(d) The demonftratlon of the principles of harmony by M. Rameau was not thus entitled in the expofition 

which he prefented in the year 1749 to the Academy of Sciences, and which that fociety befides approved 

with all the eulogiums which the author deferved; the title, as inferted in the regifter of the academy, was, 

“ A memorial, in which are explained the foundations of a fyftem of mufic theoretical and pra&ical,” It is like¬ 

wife under this title that it was announced and approved of by the Commiifioners, who in their printed report, 
which the public may read along with M. Rameau’s memorial, have never dignified his theory with any other 

name than that of a JyJlem, the only name in reality which is exprelfive of its nature. M. Rameau, who, af¬ 

ter the approbation of the academy, has thought himfelf at liberty to adorn his fyftem with the name of a de- 

rnonjlrat 'ton, did not certainly recoiled what the academy has frequently declared; that, in approving any 

work, it was by no means implied that the principles of that work appeared to them demonftrated. In 

fhort, M. Rameau himfelf, in fome writings pofterior to what he calls his demonjlration, acknowledges, that 

upon particular points in the theory of the mufical art, he is under a neceffity of having recourfe to analogy 

and aptitude ; this excludes every idea of demonftration, and reftores the theory of the mufical art, exhibit¬ 

ed by M. Rameau, to the clafs in which it can only be ranked with propriety, I mean the clafs of proba¬ 
bilities. 

(f) Had the utility of the preliminary difeourfe in which we are now engaged been lefs important and ob¬ 

vious than it really is, we Ihould not have given ourfelves the trouble of translating, nor our readers that of 

perufing it. But it mull be evident to every one, that the cautions here given, and the advices offered, are no 

lefs applicable to ftudents than to authors The firft queftion here decided, is, Whether pure mathematics 

can be fuccefsfullv applied to the theory of mufic. The author is juftly of a contrary opinion. It may cer¬ 

tainly be doubted with great juftice, whether the folid contents of fonorous bodies, and their degrees of cohe- 

fion or elafticity, can be afeertained with fufficient accuracy to render them the fubjefts of mufical fpeculation, 

aud to determine their effe&s with fuch precifion as may render the conclusions deduced from them geometri- 
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Pi dim. founds generate * a third different from both the 

Oifeourfe 0thers< They have inferted in the Encyclopedic, under 

“7! 'the article Fundamental, a detail of this experiment ac- 

cording to M. Tartini; and we owe to the public an 

information of which in compofing this article we were 

*dtfco- ignorant: M. Rameau, a member of the Royal Socie¬ 
ty origi- ty"at Montpellier, had prefented to that focietyin the 
[ally due year 1753, before the work of M. Tartini had appear- 

Ramean. a memorial printed the fame year, and where 

• may be found the fame experiment difplayed at full 

length. In relating this faft, which it was neceffary 

for us to do, it is by no means our intention to de- 

traft in any degree from the reputation of M. Tarti¬ 

ni ; we are perfuaded that he owes this difcovery to 

his own refearches alone: but we think ourfelves obli¬ 

ged in honour to give a public teftimony in favour 

of him who was the firft in exhibiting this difcovery. 

But whatever be the cafe, it is in this experiment 

that M. Tartini attempts to find the origin of har¬ 

mony : his book, however] is written in a manner fo 

obfcure, that it is impofiible for us to form any judg¬ 

ment of it; and we are told-that others diftinguifhed 

for their knowledge of the fcience are of the fame opi¬ 

nion. It were to be wiftied that the author would 

engage fomeman of letters, equally praftifed in mufic 

and {killed in the art of writing, to unfold thefe ideas 

which he has not difcovered with fufficient perfpicuity, 

and from whence the art might perhaps derive confi- 

derable advantage if they were placed in a proper 

light. Of this I am fo much the more perfuaded, that 

even though this experiment fhould not be regarded by 

others in the fame view with M. Tartini as the founda¬ 

tion of the mufical art, it is neverthelefs extremely 

probable that one might ufe it with the gre3teft ad¬ 

vantage to enlighten and facilitate the practice of har- 

S I C. (IJ) 
mony (e). _ Prelim. 

In exhorting philofophers and artifls to make new Dffcourfe. 

attempts for the advancement of the theory of mufic,” ‘ 

we ought at the fame time to let them know the dan¬ 

ger of miftaking what is the real end of their re¬ 

fearches. Experience is the only foundation upon 

which they can proceed; it is alone by the obferva- 

tion of fafts, by bringing them together in one view, 

by {hewing their dependency upon one, if pofiible, or 

at lead upon a very fmall number of primary fafts, 

that they can reach the end to which they fo ardently 

afpire, the important end of eftablifhing an exaft 

theory of mufic, where nothing is wanting, nothing 

obfcure, but every thing difcovered in its full extent, 

and in its proper light. The philofopher who is pro¬ 

perly enlightened, will not give himfelf the trouble to 

explain fuch fafts as are lefs effential to his art, be- 

caufe he can difcern thofe on which he ought to ex- 4T 

patiate for its proper illuftration. If one would efti-Mechanical 

mate them according to their proper value, he will f(,nc^ufions 
only find it neceffary to call his eyes upon the at- 

tempts of natural philofophers who have difcovered tion of mui-* 
the greateft Ikill in their fcience ; to explain, for in- fical phas- 

ftance, the multiplicity of tones produced by fonorous nomena* 
bodies. Thefe fages, after having remarked (what is 

by no means difficult to conclude) that the univerfal 

vibration of a mufical firing is a mixture of feveral 

partial vibrations, from thence ififer, that a fonorous 

body ought to produce a multiplicity of tones, as it 

really does. But why {hould this multiplied found only 

appear to contain three, and why thefe three prefer¬ 

able to others? Some pretend that there are particles 

in the air, which, By their different degrees of mag¬ 

nitude and texture, being naturally fufceptible of dif¬ 

ferent ofcillations, produce the multiplicity of found 

in 

cally true. It is admitted, that found is a fecondary quality of matter, and that fecondary qualities have no 

obvious conneftion which we can trace with the fenfations produced by them. Experience, therefore, and not 

{peculation, is the grand criterion of mufical phenomena. For the effefts of geometry in illuftrating the 
theory of mufic, (if any will Hill be fo credulous as to pay them much attention), the Englifii reader may con- 

fult Smith’s Harmopics, Malcom’s differtation on mufic, and Pleydel’s treatife on the fame fubjeft inferted in 

a former edition of this work. Our author next treats of the famous difcovery made by Sig. Tartini, of which 

the reader may accept the following compendious account. 

If two founds be produced at the fame time properly tuned and with due force, from their conjunftion a 

third found is generated, fo much more diftinftly to be perceived by delicate ears as the relation between the 

generating founds is more fimple; yet from this rule we muft except the unifon and oftave. From the fifth 

is produced a found unifon with its lowed generator; from the fourth, one which is an oftave lower than the 

higheft of its generators; from the third major, one which is an oftave lower than its loweft; and from the 

fixth minor (whofe higheft note forms an oftave with the loweft in the third formerly mentioned), will be pro¬ 

duced a found lower by a double oftave than the higheft of the leffer fixth ; from the third minor, one which is. 

double the diftance of a greater third from its loweft ; but from the fixth major (whofe higheft note makes an: 

oftave to the loweft in the third minor), will be produced a found only lower by double the quantity of a 

greater third, than the higheft ; from the fecond major, a found lower by a double oftave than the loweft; 

from a fecond minor, a found lower by triple the quantity of a third major than the higheft ; from the inter¬ 

val of a diatonic or greater femitone, a found lower by a triple oftave than the higheft from that of a minor 

or chromatic femitone, a found lower by the quantity of a fifth four times multiplied than the loweft, &c. &c» 
But that thefe musical phenomena may be tried by experiments proper toafcertain them, two hautboys tuned 

with fcrupulous exaftnefs muft be procured, whilft the muficians are placed at the diftance of fome paces one 

from the other, and the hearers in the middle. The violin will liktwife give the fame chords, but they will be ■ 
lafs diftinftly perceived, and the experiment more fallacious, becaufe the vibrations of other firings may be flip- 
pofed to enter into it. 

If our Englilh reader {hould be curious to examine thefe experiments and the deductions made from them in 

the theory of mufic, he will find them clearly explained and illuftrated in a treatife called Principles and power? 

of harmony, printed at London in the year 1771. 

(e) See the, article Fundamental in the French Encyclopedit, vol. vii. p. 63. 



( 16 ) MUSIC. Elements. 
Prelim, in queftion. But what do we know of all this hypo- 

Difcourfe. thetical dodtrine ? And though it (hould even be 

granted, that there is fuch a diverfity of tenfion in 

thefe aerial particles, how (hould this diverfity pre¬ 

vent them from being all of them confounded in their 

vibrations by the motions of a fonorous body? What 

then fhould be the refult, when the vibrations arrive at 

\ See In- our ears, but a confufed and inappretiable J noife, 
appretialle. where one could not diftinguifh any particular 

4t found ? ( f ) 
Meiaphyfi- jf philofophical mufieians ought not to lofe their time 

fionsTefs U’infearchingfor mechanical explications of thephxnome- 
adequate. nain mufic, explications which will always befound vague 

and unfatisfa&ory; much Iefs is it their province to ex - 

hauft their powers in vain attempts to rife above their 

fphere into a region ft ill more remote from the profpeft 

of their faculties, and to lofe themfelves in a labyrinth 

of metaphyfical (peculations upon the caufes of that 

pleafure which we feel from harmony. In vain would 

they accumulate hypothefis on hypothefis, to find a 

reafon why fome chords fhould pleafe us more than 

others. The futility of thefe fuppofititious accounts 

rauft be obvious -to every one who has the leaft pene¬ 

tration. Let us judge of the reft by the moft pro¬ 

bable which has till now been invented for that pur- 

pofe. Some aferibe the different degrees of pleafure 

which we feel from chords, to the more or lefs fre¬ 

quent coincidence of vibrations; others to the rela¬ 
tions which thefe vibrations have among themfelves as 

they are more or lefs fimple. But why fhould this 

coincidence of vibrations, that is to fay, their fimul- 

taneous impulfe on the fame organs of fenfation, and 

the accident of beginning frequently at the fame time, 

prove fo great a fource of pleafure? Upon what is 
this gratuitous fuppofition founded? And though 

one fhould grant it, would it not follow from thence, 

that the fame chord fhould fucceflively and rapidly 
affeft us with contrary fenfations, fince the vibrations 

are alternately coincident and diferepant ? On the 
other hand, how fhould the ear be fo fenfible to the 

fimplicity of relations, whilfl, for the moft part, thefe 

relations are entirely unknown to him whofe organs 

are notwithftanding fenfibly affe&ed with the charms 

of agreeable mufic? We may conceive without diffi¬ 

culty how the eye judges of relations; but how does 

the ear form fimilar judgments? Befides, why fhould 

certain chords which are extremely pleafing in them¬ 

felves, fuch as the fifth, lofe almoft nothing of the 

pleafure which they give us, when they are altered, 

and of confequence wheit the fimplicity of their rela¬ 

tions are deftroyed; whilft other chords, which are 

likewife extremely agreeable, fuch as the third, be¬ 

come harfh almoft by the fmalleft alteration ; nay, 

whilft the moft perfeft and the moft agreeable of all 

chords, I mean the oftave, cannot foffer the moft in- 

confiderable change? Let us in fincerity confefs our 

ignorance concerning the genuine caufes of thefe effe&s. 

The metaphyfical conje&ures concerning the accouftic Prelim.,! 
organs are probably in the fame predicament with Difc°urlt* 

tliofe which are formed concerning the organs of vi- ■ " 

fion, if one may fpeak fo, in which philofophers have 
even till now made fuch inconfiderable progrefs, and 

in all likelihood will not be furpaffed by their fuc- 
ceffors (g). 

Since the theory of mufic, even to thofe who con¬ 

fine themfelves within its limits, implies queftions from 

which every wife mufician will abftain, with much 

greater reafon fhould they avoid idle excurfions be¬ 

yond the boundaries of that theory, and endeavours to 

inveftigate between mufic and the other fciences chi¬ 

merical relations which have no foundation in nature. 

The fingular opinions advanced upon this fubjeft by 

fome even of the moft celebrated mufieians, deferve 

not to be refeued from oblivion, nor refuted ; and 

ought only to be regarded as a new proof how far 

men of genius may deviate front truth and tafte, 

when they engage in fubje&s of which they are ig¬ 

norant. 
The rules which we have attempted to eftablifh 

concerning the track which every one ought to pur- 

fue in the theory of the mufical art, may fufffee to 
fhewour readers the end which we have propofed, and 

which we have endeavoured to attain in this work. 

We have nothing to do here {for it is proper that we 

repeat it), we have nothing to do with the mechanical 

principles of pretra&ed and harmonic tones produced 

by fonorous bodies; principles which, till now, have 

been explored in vain, and which perhaps may be 

long explored with the fame fuccefs: we have ftill 

lefs to do with the metaphyfical caufes of thofe plea¬ 

fing fenfations which are impreffed on the mind by 

harmony; caufes which are ftill lefs difeovered, and 

which, according to all appearances, will remain 
latent in perpetual obfeurity. We are alone con¬ 

cerned to fhow how the chief and moft effential laws 

of harmony may be deduced from one fingle expe¬ 
riment ; and for which, if we may fpeak fo, pre¬ 

ceding artifts have been under a neceffity of groping in 

the dark. 
With an intention to render this work as generally 

ufeful as poffible, I have endeavoured to adapt it to 

the capacity even of thofe who are abfolutely unin- 
ftru&ed in mufic. To accomplifti this defign, it ap¬ 

peared neceffary to purfue the following plan. 

To begin with a Ihort introdu&ion, in which are Plan of th« J 
defined the technical terms moft frequently ufed mtreafife. 

this art; fuch as chord, harmony, tone, third, fifth, 

ofiave, &c. 
Afterwards to enter into the theory of harmony, 

which is explained according to, M. Rameau, with all 

poffible perfpicuity. This is the fubjett of the Firjl 

Part; which, as well as the introduftion, prefuppoles 

no other knowledge of mufic than that of the names 

and powers of the fyllables ut, re, mi, fa, fol, la, Ji, 

which 

(f) One may fee this fubjedt treated at greater length in the Encyclopedic, at the word Fundamental. 

(g) To thefe arguments others may ftill be added, which maybe found under the article Consonance in 

the Encyclopedic, where this queftion has been very fuccefsfully treated by M. Rouffeau.—f Thus far the author; 

but with refpeft to his ftriftures concerning the metaphyfics of vifion, the little progrefs which philofophers 

have made in it, and the little probability of their being furpaffed by their fucceffors, we cannot forbear to 

remark, that M. D’Alembert would have been lefs precipitate and (anguine in his decifions had he read Dr 

Reid’s Inquiry into the human mind on the principles of common fenfe. 



Elements, M U ! 
Prelim, which all the world knows (f). 

Difcourfe. The theory of harmony requires fome arithmetical 

“ calculations, which are neteffary for comparing Amnds 

one with another. Thefe calculations are very fliort, 

extremely Ample, and conduced in fuch a manner as 

to be fenfibly comprehended by every one; they de¬ 

mand no operation but what is clearly explained, 

and which every fchool-boy with the flighted at¬ 

tention may perform. Yet, that even the trouble of 

this may be fpared to fuch as are not difpofed to take 

it, I have not inferted thefe calculations iu the body 

of the treatife, but transferred them to the notes, which 

the reader may omit, if he can fatisfy himftlf by 

taking for granted the proportions contained in the 

work, which will be found proved in the notes. 

Thefe calculations I have not endeavoured to mul¬ 

tiply; I could even have wiflied to fupprefs them, if it 

had been poflible: fo much did it appear to me to be 

apprehended that my readers might be milled upon 

this fubjeft, and might either believe themfelves, or 

at lead fufpeft me of believing, all this arithmetic ne¬ 

ceffary to form an artid. Calculations may indeed 

facilitate the underdanding of certain points in the 

theory, as of the relations between the different notes 

in the gammut and of the temperament; but the cal¬ 

culations neceffary for treating of thefe points are fo 

Ample, and, to fpeak more properly, of fo little im¬ 

portance, that nothing can require a lefs minute or 

odentatious difplay. Do not let us imitate thofe mu- 

ficians who, believing themfelves geometers, or thofe 

geometers who, believing themfelves mudcians, fill 

their writings with figures upon figures; imagining, 

perhaps, that this apparatus is neceffary to the art. 

The propenfity of adorning their works "with a falfe 

air of fcience, can only impofe upon credulity and ig¬ 

norance, and ferve no other purpofe but to render 

their treatifes more obfcure and lefs indruftive. In the 

character of a geometer, I think I have fome right to 

proted here (if I may be permited to exprefs myfelf 

in this manner) againd fuch ridiculous abufe of geo- 

44 metry in mafic. 

Mathemati- This I may do with fo much more reafon, that in 
cal conclu- this fubjeft the foundations of thofe calculations are 

transferable in ^ome manner hypothetical, and ean never arife to a 
to fen Able degree of certainty above hypothefis. The relation 
objefts of the o(Slave as x to 2, that of the fifth as 2 to 3, 
without that of the third major as 4 to 5, &c. are not perhaps 

caution. the genuine relations edablifhed in nature ; but only 

relations which approach them, and fuch as experience 

can difeover. For are the refults of experience any 

thing more but mere approaches to truth ? 

But happily thefe approximated relations are fuffi- 

cient, though they fhould not be exaftly agreeable to 

; 1 c. ( .7 ) 
truth, for giving a fatisfaftory account of thofe phae- Prelim, 

nomena which depend on the relations of found; as 

in the difference between the notes in the gammut, of 

the alterations neceffary in the fifth and third, of 

the different manner in which indruments are tuned, 

and other fafts of the fame kind. If the relations of 

the oftave, of the fifth, and of the third, are not 

exaftly fuch as we have fuppoied them, at lead no 

experiments can prove that they are not fo; and fince 

thefe relations are fignified by a fimple expreflion, 

fince they are befides fufficient for all the purpofes of 

theory, it would not only be ufelefs, but even con¬ 

trary to found philofophy, fhould any one incline to 

invent other relations, to form the bafis of any fydem 

of malic lefs eafy and fimple than that which wc 

have delineated in this treatife. 

The feemd part contains the mod effential rules 

of compofition *, or in the other words the praftice of * See Cam- 
harmony. Thefe rules are founded on the principlesp futon. 

laid down in the firfi part; yet thofe who wifh to 

underdand no more than is neceffary for praftice, 

without exploring the reafons why fuch praftical 

rules are neceffary, may limit the objefts of their 

dudy to the introduction and the fecond part. They 

who have read the firji part, will find at every rule 

contained in the fecond, a reference to that pafi'age in 

the firfi where the reafons for edablifliing that rule are 

g»ven- 4J 
That we may not prefent at once too great a num- Some rules, 

ber ofobjefts and precepts, I have transferred to the on account 

notes in the fecond part feveral rules and obfervations t.heir m" 

which are lefs frequently put in praftice, which per- transferred 

haps it may be proper to omit till the treatife is read to the notes, 
a fecond time, when the reader is well acquainted 

with the effential and foundamental rules explained 
in it. _ 

This fecond part, driftly fpeaking, prefuppofes, no 

more than the fird, any habit of finging, nor even 

any knowledge of mufic; it only requires that one 

fhould know, not even the rules and manner of in¬ 

tonation, but merely the pofition of the notes in the 

clefffa on the fourth line, and of that offol upon the 

fecond: and even this knowledge may be acquired 

from the work itfelf; for in the beginning of the 

fecond part I explain the pofitions of the cleffs and 

of the notes. Nothing elfe is neceffary but to render 

it a little familiar to our memory, and we fhall have no 

more difficulty in it. 

It would be wrong to expeft here all the rules of All the 

compofition, and efpecially thofe which direft the ru,cs of 

compofition of mufic in feveral parts, and which, being 

lefs fevere and indifpenfable, may be chiefly acquired be expetted 
by praftice, by dudying the mod approved models, in an ele- 

[ c } bymetnary 

(f) The names of the feven notes ufed by the French are here retained, and will indeed be continued thro’ 

the whole enfuing work ; as we imagine, that, if properly affociated with the founds which they denominate, 

they will tend to imprefs thefe founds more didinftly on the memory of the fcholar than the letters C, D, F, 

F, G, A, B, from which characters, except in fol-fa’ing the notes in the diatonic ferjes are generally named in 

Britain. Amongd us, in the progrefs of intonation, the fyllables nt, re, and Ji, have been omitted, by which 

means the teachers of church-mufic have rendered it dill more difficult to exprefs by the four remaining deno¬ 

minations the various changes of the femitones in the oftave. As thefe artificially change their places, the fe¬ 

ven fyllables above-mentioned alfo diverfify their powers, and are varioufly arranged according to the intervals 
in which the notes they are intended to fignify may be placed. 

For an account of thefe variations, fee Rouffeau’s mufical dictionary, article Gam me. See alfo the Effay to¬ 
wards a rational fydem of mufic, by John Holden, parti, chap. 1. 



( i8 ) 
Definitions by the affiftance of a proper matter, but above all by 

--the cultivation of the ear and of the tafte. This 

treatife is properly nothing elfe, if I may be allowed 

the exprefiion. but the rudiments of mufic, intended 

for explaining to beginners the fundamental prin¬ 

ciples, not the practical detail of eompofition. Thofe 

who wi(h to enter more deeply into this detail, will 

either find it in Mr Rameau’s treatife of harmony, or 

in the code of mufic which he publifhed more lately 

(1), or laftly in the explication of the theory and 

praftice of mufic by M. Bethizi (k): this laft book ap¬ 

pears to me clear and methodical. 
One may look upon it (with refpeX to a praXical 

detail) as a fupplement to my own performance ; I 

do this juftice to the author with fo much more 

cheerfulnefs, as he is entirely unknown to me, and a3 

his animadverfions upon my work appear to me lefs 

47 fevere than it deferved (l). 
Nature the Is it necefiary to add, that, in order to compofe 
e(Tent!almi-miI(jc Jn a proper tafte, it is by no means enough to 
ftrefsof mu-jiaye fam;];arJzed with much application the principles 

pofnionT* explained in thistreatife ? Here can only be learned the 
mechanifm of the art; it is the province of nature 

alone to accomplilh the reft. Without her affiftance, it 

is no more poflible to compofe agreeable mufic by 

having read thefe elements, than to write verfes in a 

proper manner with the DiXiouary of Richelet. In 

one word, it is the elements of mufic alone, and not 

the principles of genius, that the reader may expeX to 

find in thistreatife. _ . 
Such was the aim I purfued in its eompofition, and 

fuch (hould be the ideas of the reader in its perufal. 

Once more let me add, that to the difeovery of its 

fundamental principles I have not the remoteft claim. 

The foie end which I propofed was to be ufeful ; to 

reach that end, I have omitted nothing which appeared 

necefiary, and I fhould be forry to find my endeavours 

unfuccefsful. 

DEFINITIONS OF SEVERAL TECHNICAL 
TERMS. 

I. What is meant by Melody, by Chard, by Harmony, 
by Interval. 

Melody, i. Melody is nothing elfe but a ferie^ of founds 
what. which fucceed one to another in a manner agreeable 

to the ear. 

Chord and 2< That is called a chord which arifes from the 
harmony, mixture of feveral founds heard at the fame time; and 
what. harmony is properly a feries of chords which in their 

fnccefiion one to another delights the ear. A Angle 

chord is likewife fometimes called harmony, to fignify 

Elements. 
the coalefcence of founds which that chord creates, Definitions. 
and the fenfation produced in the ear by that coale---- | 

feenee. We fhall occafionally ufe the word harmony 

in this laft fenfe, but in fuch a manner as never to leave 
our meaning ambiguous. | 

3. In melody and harmony, the diftance between 

one found and another is called an interval; and this is See Toler- 

increafed or diminifhed as the founds between which 

it intervenes are higher or lower one than the other. 

4. That we may learn to diftinguifh the intervals, 

and the manner of perceiving them, let us take the 

t . ut, re, mi, fa, fol, la, fi, UT, , • • 
ordinary fcale GABC which 

every perfon wliofe ear or voice is not extremely falfe 

naturally modulates. Thefe are the obfervations which 

will occur to us in finging this gammut. 

The found re is higher or (harper than the found Accountof 
ut, the found mi higher than the found re, the found the limple p 

fa higher than the found mi, 8cc. and fo through the‘nlervals‘ 

whole oXave; fo that the interval or the diftance 

from the found ut to the found re, is lefs than the 
interval or diftance between the found ut and the 

found mi, the interval from ut to mi is lefs than that 

between ut and fa, &c. and in fhort that the interval 

from the firft to the fecond ut is the greateft of all. 

To diftinguifh the firft from the fecond ut, I have 

marked the laft with capital letters. 

5. In general, the interval between two founds is The <li- I 
proportionably greater, as one of thefe founds isflinftion 
higher or lower with relation to the other r but it is between 

necefiary to obferve, that two founds may be equally 

high or low, though unequal in their force. The acute’ an(j; 1 

firing of a violin touched with a bow produces always grave, 

a found equally high, whether ftrongly or faintly 

(truck; the found will only have a greater or letter 

degree of ftrength. It is the fame with vocal mo¬ 
dulation ; let any one fotm a found by gradually im¬ 

pelling or fwelling the voice, the found may be per¬ 

ceived to increafe in its energy, whilft it continues 
always equally low or equally high. 

6. We mull likewife obferve concerning the fcale, Between to- 
that the intervals between ut and re, between re and nic and for 

mi, between fa and fol, between fol and la, between la 

and ft, are equal, or at lead nearly equal; and that 

the intervals between mi and fa, and between^? and ut, 

are likewife equal among themfelves, but eonfill almoft 

only of half the former. This faX is known and re- 

cognifed by every one: the reafon for it (hall be gi¬ 

ven in the fequel; in the mean time everyone may aft 

certain its reality by the affiftance of an experiment 

MUSIC. 

(1) From my general recommendation of this code, I except the reflexions on the principles of found 

which are at the end, and which I (hould not advife any one to read. 

(k) Printed at Paris by Lambert in the year 1754. 
(l) That criticifm and my anfwers may be feen in the Journeaux Economiques of 1752. 

(a) This experiment may be eafily tried. Let any one fing the fcale of Uq ^ •'q’ “g’ it 

will be immediately obferved without difficulty, that the laft four notes of the oXave ^ are quite 

fimilar to the firft ut, re, mi, fainfomuch, that if, after having fung this fcale,- one would choofe to repeat 

it, beginning with ut in the fame lone which was occupied by fol in the former fcale, the note re of the laft 

fcale would have the fame found with the note la in the firft, the mi with \he ft, and the fa with the ut. 

From whence it follows, that the interval between ut and re, is the fame as betw een fol and la; between re 
and 



Elements. M U 
Definitions. 7. It is for this reafon that they have called thefn- 

See the fi- terval from mi to fa, and from ft to ut, 
gure mark-whereas thofe between ut and re, re and mi, fa and 
ed A. fol, fol and la, la and ft, are tones. 

* Jee Inter~ The tone is likewife called a fecond major*, and the 

femitone a fecond minor f. 
8. To defcend or rife diatonically, is to defcend or 

rife from one found to another by the interval of a 

tone or of a femitone, or in general by feconds, whe¬ 

ther major or minor; as from re to ut, or from ut to re; 

from fa to mi, or from mi to fa. 

II. The Terms by 'which the different Intervals of the 

Gammut are denominated. 

Third mi- 9. An interval eompofed of a tone and a femitone, 
mor, what. ag from mj to J0\t from [a to utf or from re to Js 

called a third minor. 
An interval eompofed of two full tones, as from ut 

to mi, from fa to la, or from fol to Ji, is called a third 

major. 
An interval eompofed of two tones and a femitone, 

as from ut to fa, or from fol to ut, is called a fourth if. 
An interval confi-fting of three full tones, as from 

fa to ft, is called a triton ox fourth redundant. 

An interval confifting of three tones and ar femitone, 

• as from ut to fol, from fa to ut, from re to la, or from 

mi to ft, &c. is called a fifth. 
An interval eompofed of three tones and two femi- 

tones, as from mi to ut, is called a ftxth minor. 

An interval eompofed of four tones and a femitone, 

as from ut to la, is called a ftxth major. 

An interval confifting of four tones and two femi- 

tones, as from re to ut, is called a feventh minor. 

An interval eompofed of five tones and two femi- 

SIC. ( 19 ) 
tones, as from ut to ft, is called a feventh major. Definitions- 

femitone; And in fhort, an interval confifting of five tones and “ 

two femitones, as from ut to UT, is called an oflave. Seventh 

Third ma. 
jor, what. 

55 
Fourth, 
what 

5« 
Triton, 
-what. 

57 

53 . 
, Sixth mi¬ 
nor, what. 

59 
Sixth ma¬ 
jor, what. 

60 
■ Seventh mi- 
<nor, what. 

A great many of the intervals which have now been major, 
mentioned, are ftill fignified by other names, as may what, 

be feen in the beginning of the fecond part; but thofe 6Xr 

which we have now given are the moll common, andOftave, 
the only terms which our prefent purpofe demands, "hat. 

10. Two founds equally high, or equally low, how- „ 

ever unequal in their force, 3re fa id- to be in unifon one wjjati 

with the other. 
It. If two founds form between them any interval, 

whatever it be, we fay, that the higheft when afeending 

is in that interval with relation to the loweft; and when 

defeending, we pronounce the loweft in the fame inter¬ 

val with relation to the higheft. Thus in the third 

minor mi, fol, where mi is the loweft and fol the high¬ 

eft found, fol is a third minor from mi afeending, and 

mi is third minor from fol in defeending. 
12. In the fame manner, if, fpeaking of two fono- 

rous bodies, we fhould fay, that the one is a fifth above 

the other in afeending, this infers that the found given 

by the one is at the diftance of a fifth afeending from 

the found given by the other. 

III. Of Intervals greater than the Oflave. 

13. If after having fung the fcale ut, re, mi, fa, Set fig. B. 
fol, la, ft, UT, one would carry this fcale ftill farther 

in afeent, it would be difeovered without difficulty that 

a new fcale would be formed, UT, RE, MI, FA, &c. 

entirely fimilar to the former, and of which the founds 

will be an oftave afeending, each to its correfpondent 

note in the former fcale ; thus RE, the fecond note of 

the fecond fcale, will be an o&ave in afeent to the re 

[ c 2 ] of 

and mi, as between la and ft; and mi and fa, as between ft and ut. 

It will likewife be found, that from re to mi, from fa to fol, there is the fame interval as from ut to re. To 

be convinced of this, we need only fing the fcale once more; then fing it again, beginning with ut, in this 

laft fcale, in the fame tone which was given to re in the firft; and it willbe perceived, that the re in the fecond 

fcale will have the fame found, at leaft as far as the ear can difeover, with the mi in the former fcale ; from 

whence it follows, that the interval between re and mi is, at leaft as far as the ear can perceive, equal to that 

between ut and re. It will alfo be found, that the interval between fa and fol is, fo far as our fenfc can deter¬ 

mine, the fame with that between ut and re. 

This experiment may perhaps be tried with fome difficulty by thofe who are not inured to form the notes 

and change the key; but fuch may very eafily perform it by the affiftance of a harpfichord, by means of which 

the performer will be faved the trouble of retaining the founds in one intonation whilft he performs another. 

In touching upon this harpfichord the keys fol, la, f, ut, and in performing with the voice at the fame time 

<ut, re, mi, fa, in fuch a manner that the fame found may be given to ut in the voice with that of the key fol 

in the harpfichord, it will be found that re in the vocal intonation fhall be the fame with la upon the harpfi¬ 
chord, &c. 

It will be found likewife by the fame harpfichord, that if one fhould fing the fcale beginning with ut in the 

fame tone with mi on the inftrument, the re which ought to have followed ut, will be higher by an extremely 

perceptible degree than the fa which follows mis thus it may be concluded, that the interval between mi and 

fa is lefs than that between ut and re; and if one would rife from fa to another found which is at the fame di¬ 

ftance from fa as fa from mi, he would find in the feme manner, that the interval from mi to this new found 

is almoft the fame as that between ut and re. The interval then from mi to fa is nearly half of that between 
ut and re. 

Since then, in the fcale thus divided. 
ut, re, mi, fa, 

fol, la, ft, Ut, 
the firft divifion is perfectly like the laft; and fince the intervals between ut and re, between re and mi, and 

between fa and fol, areequal; it follows, that the intervals between fol and la, and between la and ft, are likewife 

equal to every one of the three intervals between ut and re, between re and mi, and between fa and Jol; and 

that the intervals between mi and fa and between ft and ut are alfo equal, but that they only conftitute one 
half of the others.. 
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Definitions, of the firft fcale; in the fame manner ML/hall be the 

~~ oftave to mi, &c. and fo of the reft. 

14. As there are nine notes from the firft ut to the 

Ninth fecond RE, the interval between thefe two founds i3 

what. called a ninth, and this ninth is compofed of fix full 

tones and two femitones. For the fame reafon the in¬ 

terval from ut to FA is called an eleventh, and the in- 
c3 terval between ut and SOL, a twelfth, &c. 

andtwdfth ^'s P^a‘n l^at >s the octave of the fecond, 
what. ’ the eleventh of the fourth, and the twelfth of the fifth, 

&c. 

The oftave above the oftave of any found is called 

tialandtr a ^ouble oftave §; the o£lave of the double octave is 
Double Oc- caNed a triple octave; and fo of the reft. 
lave. The double oftave is likewife called a fifteenth; and 

for the fame reafon the double oftave of the third is I called a feventeenth, the double oftave of the fifth a 

nineteenth, &c. (b) 

IV. What is meant by Sharps and Flats. 

Sharp ands 15. It is plain that one may imagine the five tones 
flats, what, which enter into the fcale, as divided each into two 
See Inter- fem,tones ; thus one may advance from ut to re, 

'va" forming in his progrefs an intermediate found, which 

fhall be higher by a femitone than ut, and lower in 

the fame degree than re. A found in the fcale is 

called Jharp, when it is raifed by a femitone ; and it is 

marked with this charafter $ : thus ut % fignifies ut 

jharp', that it is to fay, ut raifed by a femitone above 

> I C. Elements. 
its pitch in the natural fcale. A found in the fcale Definitions... 
depreffed by a femitone is called fiat, and is marked--—- 

thus, thus la]) fignifies la fiat, or la depreffed by a 
femitone. 

V. What is meant by Confonances and Dijfonances. ^ 

16. A chord compofed of founds whofe union orConfb- 

coalefcence pleafes the ear is called a confonance; n®nce« 

and the founds which form this chord are faid to be see Chord. 
confonant one with relation to the other. The reafon 

of this denomination is, that a chord is found more 

perfeft, as the founds which form it coalefce more 
dofely among themfelves. 

17. The oftave of a found is the moft perfeft of 

confonances of which that found is fufceptible; then 

the fifth, afterwards the third, &c. This is a faft. 

founded on experiment. #9 | 

18. A number of founds fimultaneoufly produced Diflbnance,^ 

whofe union is difpleafing to the ear is called a difi'o-'*'^1' 

nance, and the founds which form it are faid to be See Dip- | 
diffonant one with relation to the other. The fe- cord. 

cond, the triton, and the feventh of a found, are 

diffonants with relation to it. Thus the fonnds ut 

re, ut ft, or fa fi, 8cc. fimultaneoufly heard, form a 
diffonance. The reafon which renders diffonance dif- 

agreeable, is, that the founds which compofe it feem 

by no means coalefcent to the ear, and are heard each 

of them by itfelf as diftinft founds, tho* produced at 

the fame time. 

PART 

(b) Let us fuppofe two vocal firings formed of the fame matter, of the fame thicknefs, and equal in their 
tenfion, but unequal in their length, it will be found by experience, 

if, That if the fhorteft is equal to half the longeft, the found which it will produce mud be an oftave above 

the found produced by the longeft. 

idly. That if the fhorteft conftitutes a third part of the longeft, the found which it produces mud be a 
twelfth above the found produced by the longeft. 

3dly. That if it conftitutes the fifth part, its found will be a feventeenth above. 

Befides, it is a truth demonftrated and generally admitted, that in proportion as one mufical firing is lefs, 

than another, the vibrations of the leaft will be more frequent (that is to fay, its departures and returns through 

the fame fpace), in the fame time; for inftance, in an hour, a minute, a fecond, &c. in fuch a manner that 

one firing which conftitutes a third part of another, forms three vibrations, whilft the largeft has only accom- 

plifhed one. In the fame manner a firing which is one half lefs than another, performs two vibrations, whilft 

the other only completes one; and a firing which is only the fifth part of another, will perform five vibrations 

in the fame time which is occupied by the other in one. 

From thence it follows, that the found of a firing is proportionally higher or lower, as the number of its vi¬ 

brations is greater or fmaller in a given time; for inftance, in a fecond. 

It is for that reafon that if we reprefent any found whatever by 1, one may reprefent the oftave above by 

2, that is to fay, by the number of vibrations formed by the firing which produces the oftave, whilft the 

longeft firing only vibrates once; in the fame manner we may reprefent the twelfth above the found 1 by 3* 

the feventeenth major above by 5, &c. But it is very neceffary to remark, that by thefe numerical expreflions,. 

we do not pretend to compare founds as fuch; for founds in themfelves are nothing but mere fenfations, and 

it cannot be faid of any fenfation that it is double or triple to another: thus the expreflions i, 2, 3, &c. em¬ 

ployed to denominate a found, its oftave above, its twelfth above, &c. fignify only, that if a firing performs a 

certain number of vibrations, for inftance, in a fecond,, the firing which is in the oftave above fhall double the 

number in the fame time, the firing which is iu the twelfth above fhall triple it, &c. 

Thus to compare founds among themfelves is nothing elfe than to compare among themfelves the number*, 

of vibrations which are formed in a given time by the firings that produce thefe founds. 
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TranHation. Intended to give fuch Readers as do not rin Jcriiand French, an idea of the Song. 

How cruel- thus to urge his inftant fate. 

Depriv’d of life amid his great defignsl 

In youth how blooming what a heavenly grace. 

Thro* all his form, reliftlefs powder displays! 

How fweet the fertile that dwells upon his face, 

Relentlefs rage difarming whilft I ga/ei 

Tho’ ttfthe prowefs of his conquering arms 

Earth flood with all her bofts oppofed in vain; 

Yet it? he form’d to fpread more mild alarms. 

And bind all natitre in a fotter chain. 

Can then his blood, his precious blood,alone 

Extinguifh all the vengeance in my heart? 

Tho’ftill furviving, might he not atone 

For all the wrongs I feel, by gentler fmart? 

Since all mv charms, unfeeling, he defies. 

Let Magic force his ftubborn foul fu’bduej 

Whilft T, inflexible to tears and fighs. 

With hate (if lean hate) his peace purfue. 

At length the victim in my power I fee. 

This fatal year refigns him to my rat<e; 

Subdued by fleep he lies, and leaves me free. 

With ebaftening hand my fury to affwage. 

T hat mighty heart invincible and fierce. 

Which all my captives free’d from fervile chains; 

That mighty heart, my vtngeful hand fhall pierce. 

My rage inventive wanton in his pains. 

Ha. in my foul what perturbation rtignsi 

What would compafsion in Ins favour plead? 

Strike, hand. O heaven! what charm thy force reftrains? 

Obey my wrath. 1 fight;yet let it bleed. 

And is it thus mv juft revenge improves 

Ttie fairoccafion to chafti/.e my foe? 

As I approach, a fofter pafsion moves. 

And all mv boafting fury, melts in wo. 

Trembling, relaxerf, and faithlefs to my hate. 

The dreadful tafk this coward arm declines. 
PI. Hi. 
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( 21 
, Theory of 
Harmony, 

Chap. I. Preliminary and Fundamental Ex¬ 
periments. 

Experiment I. 

19. TTTHEN a fonorous body is (truck till it gives 

» » a found, the ear, befides the principal 

found and its octave, perceives two other founds very 

high, of which one is the twelfth above the principal 

found, that is to fay, the oftave to the fifth of that 

found; and the other is the feventeenth major above 

the fame found, that is to fay, the double oftave of its 
third major. 

19. This experiment is peculiarly fenfible upon the 

thick firings of the violoncello, of which the found 

being extremely low, gives to an ear, though not very 

much pra&ifed, an opportunity of dittinguifhing with 

fufficient eafe and clearnefs the twelfth and feventeenth 
now in queftion (c). 

21. The principal found is called the generator * See Ge- 
and nerator. 

(c) Since the oftave above the found 1 is 2, the o&ave below that fame found (hall be -§■; that is to fay, 

that the firing which produces this oftave (hall have performed half its vibration whilft the firing which produ¬ 

ces the found 1 (hall have completed one. To obtain therefore the odtave above any found, the operator mud 

multiply the quantity whieh expreffes the found by 2 ; and to obtain the odtave below, he muft on the con¬ 
trary divide the fame quantity by 2. 

It is for that reafon that if any found whatever, for infiance ut, is denominated - 1 

Its odtave above will be - - - 2 
Its double odtave above - - 4 

Its triple odtave above - - 8 

In the fame manner its odtave below will be - - 4r 
Its double odtave below - 

Its triple odtave below, - - ■£ 

And fo of the reft. 
Its twelfth above - - 3 

Its twelfth below - - 4. 
Its feventeenth major above - - 5 

Its feventeenth major below - f. 

The fifth then above the found 1 being the odtave beneath the twelfth, (hall be, as we have immediately ob- 

ferved, 4-; which fignifies that this firing performs 4- vibrations, that is to fay one vibration and a half, du¬ 

ring a Angle vibration of the firing which gives the found 1. 

To obtain the fourth above the found t, we muft take the twelfth below that found, and the double odtave 

above that twelfth. In effedt, the twelfth below ut, for inftance, is fa, of which the double odtave fa is 

the fourth above ut. Since then the twelfth below 1 is -f, it follows that the double odtave above this twelfth, 

that is to fay, the fourth from the found 1 in afcending, will be y multiplied by 4, or 4* 

In (hort, the third major being nothing elfe but the double odtave beneath the feventeenth, it follows, that 

the third major above the found 1 will be 5 divided by 4, or in other words f. 

The third major of a found, for inftance the third major mi, from the found ut, and its fifth fol, form be¬ 

tween them a third minor mi, fol; now mi is 4, and fol 4, by what has been immediately demonftrated : from 

whence it follows, that the third minor, or the interval between mi and fol, (hall be exprefied by the relation of 

the fradtion 4 to the fradtion 4- 
To determine this relation, it is neceflary to remark, that 4 are the fame thing with '-f, and that 4 are the 

fame thing with : fo that 4 (hall be to £ in the fame relation as '■£ to xy ; that is to fay, in the fame relation 

as 10 to 12, or as 5 to 6. If, then, two founds form between themfelves a third minor, and that the firft is re- 

prefented by 5, the fecond (hall be exprefied by 65 or what is the fame thing, if the firft is reprefented by 1, 

the fecond (hall be expreffed_by y. 

Thus the third minor, an harmonic found which is even found in the protradted and coalefcent tones of 3 

fonorous body between the found mi and fol, an harmonic of the principal found, may be exprefied by the 
fradtion £. 

N. B. One may fee by this example, that in order to compare two founds one with another which are ex¬ 

prefied by fradtions, it is neceflary firft to multiply the numerator of the fradtion which expreffes the firft by 

the denominator of the fraction which expreffes the fecond, which will give a primary number; as here the 

numerator 5 of the fradtion 4, multiplied by 2 of the fradtion 4 has given 10. Afterwards may be multiplied 

the numerator of the fecond fradtion by the denominator of the firft which will give a fecondary number, as 

here 12 Is the produdt of 4 multiplied by 3 ; and the relation between thefe two numbers (which in the prece¬ 

ding example are 10 and 12), will exprefs the relation between thefe founds, or, what is the fame thing, the in¬ 

terval which there is between the one and the other; in fuch a manner, that the farther the relation between 

thefe founds departs from unity, the greater the interval will be. 
Such is the manner in which we may compare two founds one with another wliofe numerical value is known. 

We (hall now (how the manner how the numerical expreflion of a found may be obtained, when the relation 

which it ought to have with another found is known whofe numerical expreflion is given. 
Let 
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Theory of and the two other founds which it produces, and with 
Harmony- whjch jt ;s accompanied, are, inclufivc of its odlave, 

6g called its harmonics 
Generator _ 
what. Experiment II. 

§ See Har- 22. There is no perfon infenfible of the refemblance 

monic. which fubfifts between any found and its odlave, whe¬ 

ther above or below. Thefe two founds, when heard 

together, almoft entirely coalefce in the organ of fen- 

fation. We may befides be convinced (by two fails 
which are extremely Ample) of the facility with which 

one of thefe founds may be taken for the other. 
Let it be fuppofed that any perfon has an incli¬ 

nation to ling a tune, and having at firft begun this 

air upon a pitch too high or too low for his voice, fo 

that he is obliged, left he fhould drain himfelf too 

much, to ling the tune in queftion on a key higher or 

lower than the firft ; I affirm, that, without being ini¬ 

tiated in the art of mufic, he will naturally take his 

new key in the odlave below or the odlave above the 

firft ; and that in order to take this key in any other 
interval except the odlave, he will find it neceffary to 

exert a fenfible degree of attention. This is a fadl of 

which we may eafiiy be perfuaded by experience. 

Another fadl. Let any perfon fing a tune in our 

prefence, and let it be fung in a tone too high or too 
low for our voice ; if we wilh to join in finging this 

air, we naturally take the odlave below |or above, 

and frequently, in taking this odlave, we imagine it to 

be the unifon (d). 

Chap. II. The Origin of the Modes Major and 
Minor; of the mojl natural Modulation and 
the mojl perfect Harmony. 

Funda- 23’ To ren<kr our ideas frill more precife and per- 
mental amimanent, we lhall call the tone produced by the fono- 
harmonics, rous body ut; it is evident, by the firft experiment, 
what. that th|s found is always attended by its i 2th and 

17th major; that is to fay, with the odlave offol, and 
the double odlave of mi. 

24. This odlave of fol then, and this double odlave 

of mi, produce the moft perfedl chord which can be 

joined with ut, fince that chord is the work and choice 

M U S I C. Part I. 
of nature (e). Theory of 

25. For the fame reafon, the modulation formed by Harmony. 

ut with the odlave of fol and the double odlave of mi, ' 

fung one after the other, would likewife be the m°ft Harmony 
fimple and natural of all modulations which do not reduced to 
defeend or afeend diredlly in the diatonic order, if chords, 

our voices had fufficient compafs to form intervals fo6^*15’ and 

great without difficulty: but the eafe and freedom °c avcs* 

with which we can fubftitute its odlave to any found, 

when it is more convenient for the voice, afford us 

the means of reprefenting this modulation. 

26. It is on this account that, after having fung Mode ma- 
the tone ut, we naturally modulate the third mi, andj°r, what, 

the fifth 'fol, inftead of the double odlave of mi, and 

the odlave of fol; from whence we form, by joining 

the odlave of the found ut, this modulation, ut, mi, fol, 
ut, which in effedl is the fimpleft and eafieft of them all; 

and which likewife has its origin even in the protradled 

and compounded tones produced by a fonorous body. 

27. The modulation ut, mi, fol, ut, in which the^ 
chord ut, mi, is a third major, conftitutes that kind^j^, gee 

of harmony or melody which we call the mode major; likewife In- 
from whence it follows, that this mode refults from terval. 

the immediate operation of nature. 
28. In the modulation ut, mi, fol, of which we Modem 

have now been treating, the founds mi and fol are fo nor» wlial* 
proportioned one to the other, that the principal 

found ut (art. 19.) caufes both of them to refound; 

but the fecond tone mi does not caufe fol to refound, 

which only forms the interval of a third minor. 

29. Let us then imagine, that, inftead of this 
found mi, one fhould fubftitute between the founds ut 

fol another note which {as well as the found ut) has 

the power of caufing fol to refound, and which is, 

however, different from the found ut; the found which 
we explore ought to be fuch, by art. 19. that it may 

have for its 17th major fol, or one of the odlaves of 

fol; of confequence the found which we feek ought 
to be a 17th major below fol, or, what is the fame 

thing, a third major below the fame fol. Now the 

found mi being a third minor beneath fol, and the 

third major being (art. 9.) greater by a femitonethan 

the third minor, it follows, that the found of which we 

Let us fuppofe, for example, that the third major of the fifth 4 is fought. That third major ought to be, 

by what has been fhown above, the 4 of the fifth; for the third major of any found whatever is the 4 of that 

found. We rauft then look for a fradlion which expreffes the 4 of 4; which is done by multiplying the nume¬ 

rators and denominators of both fradtions one by the other, from whence refults the new fra&ion y. It will 

likewife be found that the fifth of the fifth is 4, becaufe the fifth of the fifth is the 4 of 4. 
Thus far we have only treated of fifths, fourths, thirds major and minor, in afeending; now it is extremely 

eafy to find by the fame rules the fifths, fourths, thirds major and minor in defeending. For fuppofe ut equal 

to 1, we have feen that its fifth, its fourth, its third, its major and minor in afeending, are 4> y» 4> f- To 
find its fifth, its fourth, its third major and minor in defeending, nothing more is neceffary than to reverfe thefe 
fradtions, which will give f, 4» y> 4* 

(d) It is not then imagined that we change the value of a found in multiplying or dividing it by 2, by 4, 

or by 8, &c. the number which expreffes thefe founds, fince by thefe operations we do nothing but take the 

fimple, double, or triple odlave, &c. of the found in queftion, and that a found coalefces with its odlave. 

(e) The chord formed with the twelfth and feventeenth major united with the principal found, being 

ex3dlly conformed to that which is produced by nature, is likewife for that reafon the moft agreeable of all; 

efpecially when the compofer can proportion the voices and inftruments together in a proper manner to give 

this chord its full effedl. M. Rameau has executed this with the greateft fuccefs in the opera of Pygmalion, 

page 34. where Pygmalion lings with the chorus, Uamour triomphe, &c.: in this paffage of the chorus, the 

two parts of the vocal and inftrumental bafs gives the principal found and its odlave; the firft part above, or 

treble, and that of the counter-tenor, produce the feventeenth major, and its odlave, in defeending ; and in 

ffiort, the fecond part, or tenor above, gives the twelfth. 



Parti. MU 
Theory of are in fearch ffiall be a femitone beneath the natural 
harmony. 3n(j Qf confequence mi 

30. This new arrangement, ut, mi ]), fol, in which 

the founds ut and mi b have both the power of caufing 

fol to refound, though ut does not caufe mi \) to re¬ 

found, is not indeed equally perfeA with the firfl ar¬ 

rangement ut, mi, fol; becaufe in this the two founds 

mi and fol are both the one and the other generated 

by the principal found ut; whereas, in the other, the 

found mi\) is not generated by the found ut; but this 

arrangement ut, mi jj, fol, is likewife diftated by na¬ 

ture (art. 19.), though lefs immediately than the for¬ 

mer; and accordingly experience evinces that the ear 

accommodates itfelf almoft as well to the latter as to 

the former. 

i'rigin of 31. In this modulation or chord ut, mi (?, fol, ut, 
i||ode mi- it is evident that the third from ut to mi b is mi¬ 

nor; and fuch is the origin of that mode which we 

lode. Seeca11 minor CO- 
fo Inter- 32. The moll perfedt chords then are, x. All chords 

el. related one to another, as ut, mi, fol, ut, confiding 
of any found of its third major, of its fifth, and of its 

oftave. 2. All chords related one to another, as ut, 

/ b» fol, ut, confiding of any found, of its third 

Sic. ( 23 ) 
there may be fome fundamental bafes by thirds, de- Theory of 

duced from the two feventeenths, of which the 
an attendant of the principal found, and of which the 

other includes that found. But we mud advance dep 

by dep, and fatisfy ourfelves at prefent to confider im¬ 

mediately the fundamental bafs by fifths. 

34. Thus, from the found ut, one may make a 

transition indifferently to the found fol, or to the 
found fa. 

35. One may, for the fame reafon, continue this 

kind of fifths in afcending, and in defcending, from ut, 

in this maimer: 

mi b,fi\), fa, ut, fol, re, la, See. 
And from this feries of fifths one may pafs to any 

fouud which immediately precedes or follows it. 

Harmony. 

erfeft 
lords, 

36. But it is not allowed in the fame manner to Exception 
pafs from one found to another which is not immedi-t0 iheiule. 

ately contiguous to it; for indance, from ut to re, or 
from re to ut; for this very fimple reafon, that the 

found re i* not contained in the found ut, nor the 

found ut in that of re; and thus thefe founds have not 

any alliance the one with the other, which may au» 

thorife the tranfition from one to the other. ?a 

37. .And as thefe founds ut and re, by the firft ex-Two per- 

minor, of its fifth, and of its o£ave. In effect, thefe periment, naturally bring aloug with them the perfefl chords 

two kinds of chords are exhibited by nature; but the chords confiding of greater intervals ut, mi, fol, ut, re, Ln fiiccef" 

fird more immediately than the fecond. The fird are fafy, la, re; hence may be deduced this rule, That two bed. ° *" 
called perfett chords, major, the fecond perfeil chords perfedl chords, efpecially if they are major (g), can¬ 

not fucceed one another diatonically in a fundamental 
bafs; we mean, that in a fundamental bafs two founds 

cannot be diatonically placed in fucceffion, each of 

which,, with its harmonics, forms a perfedf chord, 

efpecially if this perfeft chord be major in both. 

Chap. III. Of the Series which the Fifth re¬ 
quires, and of the Laws which it obferves► 

33. Since the found ut caufes the found fol to be 

Tental bafs heard, and is itfelf heard in the found fa, which 

"|hat‘ founds fol and fa are its two-twelfths, we may ima- 

Chap. IV. Of Modes in general. 

38, A mode, inmufic, is nothing elfe but the order Modern 
gine a modulation compofed of that found ut and its of founds prefcribed, as well in harmony as melody, general,, 

two-twelfths, or, which is the fame thing (art. 22.), by the feries of fifths. Thus the three founds fa, a/, «hat- 

of its two-fifths, fa undfol, the one below, the other fol, and the harmonics of each of thefe three founds, 

above; which gives the modulation or feries of fifths that is to fay, their thirds major and their fifths, com- 

fa, ut, fol, which I call the fundamental bafs of ut by pofe all the major modes which are proper to a#. 

fifths. 39, The feries of fifths then, or the fundamental Mode?, 
We fhall find in the fequel (Chap. XVIII.\ that bafs fa, ut, fol, of which ut holds the middle fpace,h°wrepre- 

mavffnte<1 
^ the feries of' 

(f) The origin which we have here given of the mode minor, is the moff fimple and natural that can 

poffibly be given. In the firft edition of this treatife, I had followed M. Rameau in deducing it from the fol¬ 

lowing experiment.—If you put in vibration a mufical firing AB, and if there are at the fame time contiguous See fig. C. 
fo this two other firings CF, LM, of which the firft fhall be a twelfth below the firing AB, and the fecond 

I-M a feventeenth major below the fame AB, the firings CF, LM, will vibrate without being ftruck as foon 

as the firing AB fhall give a found, and divide themfelves by a kind of undulation, the firft into three, the laft 

into five equal parts; in fuch a*manner, that, in the vibration of the firing CF, you may eafily difiinguifh two 

points at reft D, E, and in the tremulous motion of the firing LM four acquiefcent points N, O, P, all 

placed at equal diftanccs from each other, and dividing the firings into three or five equal parts. In this 

experiment,, fays M. Rameau, if we reprefent by ut the tone of the firing AB, the two other firings will 

reprefent the founds fa aud la \); and from thence M. Rameau deduces the modulation fa, la \), ut, and of 

confequence the mode minor. The origin which we have afiigned to the minor mode in this new edition, 

appears to me more dire£ and more fimple, becaufe it pre-fuppofes no other experiment than that of art. 19. 

and becaufe alfo the fundamental found ut is ftill retained in both the modes, without being obliged, as 
M. Rameau found himfelf, to change it into fa. 

(g) I fay efpecially if they are major ; for in the major chord re,fa%, la; re, befides that the founds ut and re 

have no common harmonical relation, and are even diffon&nt between themfelves (Art. 18.), it will likewife be 

found, that/i7$ forms a diffonance with ut. The minor chord re, fa, la, re, would be more tolerable, becaufe 

the natural fa which occurs in this chord carries along with it its fifth ut, or rather the o&ave of that fifth : 

It has likewife been fometime3 the pra&ice of compofers, though rather by a licence indulged them than 

ftri&ly agreeable to their art, to place 3 minor in diatonic fucceffion to a major chord. 



( 24 ) MUSI 

Theory of may be regarded as reprefenting the mode of ut. One 
Harmony. may bkewife take the feries of fifths, or fundamental 

bafe, ut, fol, re, as reprefenting the mode of fol; in 

the fame manner ft {;, fa, ut, will reprefent the mode 

of fa. 
By this we may fee, that the mode of fol, or rather 

the fundamental bafs of that mode, ha3 two founds in 

common with llie fundamental bafs of the mode of ut. 

gI It is the fame with the fundamental bafs of the mode 

Principal fa. 
mode, and 40. The mode of ut (fa, ut, fol,) is called the^r/«- 
idjunfts, c-tpai moc[e with refpeft to the modes of thefe two fifths, 

which are called its two adjuncts. 
41. It is then, in fome meafure, indifferent to the 

ear whether a tranfition be made to the one or to the 

other of thefe adjunfts, fince each of them has equally 

two founds in common with the principal mode. Yet 
little more eligible : for fol is 

See Ad- 
junft. 

81 
Modes re' 
lilhed in 
proportio 
as their 
founds ar 
common. 

C. Part I. 
ear which has been immediately affefted with the prin- Theory of; 

cipal mode feels always a ftrong propenfity to return *Iarmony« 

to it. Thus the further the mode to which we make 

a tranfition is removed from the principal mode, the 

lefs time we ought to dwell upon it; or rather, to 
fpeak in the terms of the art, the lefs ought the 

phrafe (%aa) of that mode to be protrafted. 

Chap. V. Of the Formation of the Diatonic Scale 
as ufed by the Greeks. 

44. From this rule, that two founds which are con¬ 

tiguous may be placed in immediate fuccefiion in the 

feries of fifths, fa, ut, fol, it follows, that one may 

form this modulation, or this fundamental bafs, by 

fifths, fol, ut, fol, ut, fa, ut, fa. 
45. Each of the founds which forms this modula- See fig. D. 

tion brings neceffarily along with itfelf its third major, 8* . * 

its fifth, and its oftave; infomuch that he who, forof°^atl01' the mode of fol feems a little more „ . , iijc 
heard among!! the harmonics of ut, and of confequence inftance, fings the note fol may be reckoned to fing at Greek diad 

is implied and fignified by ut; whereas a? does not the fame time the notes fol, Ji, re, fol: in the fame tonic fcalfil 

caufe fa to be heard, though ut is included in the fame manner the found ut \n the fundamental bafs brings 

found fa. It is hence that the ear, affefted by the along with it this modulation, ut, ml, fol, ut; and, in i 

mode of ut, is a little more prepofifeffed for the mode fhort, the fame found fa brings along with it fa, la, 

of fol than for that of fa. Nothing likewife is more ut, fa. This modulation then, or this fundamental bafs, 
frequent, nor more natural, than to pafsfrom the mode r' '** J " 

of ut to that of fol. 

fol, ut, Jol, ut, fa, ut, fa, 
gives the following diatonic feries, 

ft, tit, re, mi, fa, fol, la. 

..:ale of which is precifely the diatonic fcale of the Greeks. We See D. 

are ignorant upon what principles they had formed this 

fcale ; but it may be fenfibly perceived, that that feries 

arifes from the bafs fol, ut, fol, ut, fa, ut, fa; and 

83 

anTfub-do- 42- It >s for this reafon, as well as to diftinguifh the 
minant, two fifths one from the other, that we call fol the fifth 

wbat. above the generator the dominant found, and the fifth 
See Do- j~a beneath the generator the fubdominant. 

43. It remains to add, as we have feen in the pre- 

Tranfition ceding chapter, that, in the feries of fifths, we may that,of confequence thus bafs is juftly Galled fundamen- 
to coruigu- indifferently pafs from one found to that which is con- tal, as being the real primitive modulation, that which 
ous founds, tigU0Us; In the fame manner, and for the fame reafon, condufls the ear, and which it feels to be implied in 
how to be Qne may paps from tbe mode of fol to the mode of re, the diatonic modulation Ji, ut, re, mi, fa, fol, la, (h). 

manage . having made a tranfition from the mode of ut to 46. We fhall be ftill more convinced of this truth 

the mode of fol, as from the mode of fa to the mode of by the following remarks. 

ft \f. But it is neceflary, however, to obferve, that the In the modulation ft, ut, re, mi, fa, fol, la, the 

founds 

($ a a) As the mere Englifh reader, unacquainted with the technical phrafeology of mufic, may be furprifed 

at the ufe of the word phrafe when transferred from language to that art, we have thought proper to infert the 

definition of Rouffeau. 
A phrafe, according to him, is in melody a feries of modulations, or in harmony a fuccefiion of chords, which 

form without interruption a fenfe more or lefs complete, and which terminate in a repofe by a cadence more 

or lefs perfeft. 
( h ) Nothing is eafier than to find in this fcale the value or proportions of each found with relation to the 

found ut, which we call 1 ; for the two founds fol and fa in the bafs are 4 and-f-; from whence it follows, 
1. That ut in the fcale is the oftave of ut in the bafs; that is to fay, 2. 

2. That ft is the third major of fol; that is to fay £ of 4 (note c), and of confequence *■£. 

3. That re is the fifth of fol; that is to fay|- of \, and of confequence 

4. That mi is the third major of the oftave of ut, and of confequence the double of £; that is to fay, f. 

5. That fa is the double oftave of faof the bafs, and confequently -§-• 
6. That fol of the fcale is the oftave offol of the bafs, and confequently 3. 

7. In fhort, that la in the fcale is the third major of fa of the fcale ; that is to fay, \ of -f, or l-f. 

Hence then will refult the following table, in which each found has its numerical value above or below it. 

Diatonic ( V 2 f i -f 3 *t 
Scale. \ ft, ut, re, mi, fa, fol, la. 

Fundamental C fol, ut, fol, ut, fa, ut, fa. 
Bafs. I ■> 1, l 1 y 1 4 

And if, for the conveniency of calculation, we choofe to call the found ut, of the fcale 1; in this cafe there is 

nothing to do but to divide each of the numbers by 2, which reprefent the diatonic fcale, and we fhall 

have 

■nr 1 t t t f 
ft, ut, re, m 't,fa, fol, la. 



Part I. 'MU 
Theory of founds re and fa form between themfelves a third mi- 
Harmony. nor> which is not fo perfe&ly true as that between mi 

and fol (1). Neverthelefs this alteration in the third 
minor between re and fa gives the ear no pain, be- 

caufe that re and that fa, which do not form between 

themfelves a true third minor, form, each in particu¬ 

lar, confonances perfectly juft with the founds in the 

fundamental bafs which correfpond with them : for re 

in the fcale is the true fifth of fol, which anfwers to it 

in the fundamental bafs ; and fa in the fcale is the 

true odtave of fa, which anfwers to it in the fame 

8S bafs. 
Altered in- 47* If* therefore, thefe founds in the fcale formcon- 
tervals, no fonances perfectly true with the notes which correfpond 
objection. t0 them in the fundamental bafs, the ear gives itfelf 

little trouble to inveftigate the alterations which there 

may be in the intervals which thefe founds in the fcale 

form between themfelves. This is a new proof that 

the fundamental bafs is the genuine guide of the ear, 

8S and flie true origin of the diatonic fcale. 

Reafons 48. Moreover, this diatonic fcale includes only fe- 
why this ven founds, and goes no higher than f, which would 
fcale in- be the o£tave of the firft : a new ftngularity, for which 

f venS°n ^ a rea^on may be given by the principles above eftablilh- 
founds. ed. In reality, in order that the foundy? may fucceed 

immediately in the fcale to the found la, it is neceffary 

that the note fol, which is the only one from whence 

ft as a harmonic may be deduced, fhould immediately 

fucceed to the found fa, in the fundamental bafs, 
which is the only one from whence la can be harmoni¬ 

cally deduced. Now, the diatonic fuccefiion from fa 

to fol cannot be admitted in the fundamental bafs, ac¬ 

cording to what we have remarked (art. 36.) The 

founds la andf, then, cannot immediately fucceed one 

another in the fcale : we fhall fee in the fequel why 

this is not the cafe in the feries ut, re, mi, fa, fol, la, 

Ji, UT, which begins upon ut; whereas the fcale in 
g? queftion here begins upon Ji, 

Com pie- 49- The Greeks likewife, to form an entire o&ave, 
tion of the added below the firft f the note la, which they di- 

Greek oc- ftinguilhed and feparated from the reft of the fcale, 

5 1 c. ( 25 ) 
and which for that reafon they called proflambano- 1 henry ot 
mene, that is to fay, a firing or note fubadded to the -H:<rfl;ony- 

fcale, and put before f to form the entire o&ave. ^>ce pr°- 

50. The diatonic fcale f, ut, re, mi, fa, fol, la, 

compofed of two tetrachords, that is to fay, of two §3 

diatonic fcales, each confifting of four founds, f, ut. The tcale 
re, mi, and mi, fa, fol, la. Thefe two tetrachordscompoicd 

are exaftly fimilar ; for from mi to fa there is the 'wo funi- 

fame interval as from ft to ut; from fa \ofl the fame t^tcm-^ 
as from ut to re, from fol to la the fame as from re to chords. 
mi (l) : this is the reafon why the Greeks diftin- 

guifhed thefe two tetrachords; yet they joined them 

by the note mi, which is common to both, and which 

gave them the name of conjunctive tetrachords. 89 

51. Moreover, the intervals between any two founds, tetr 

taken in each tetrachord in particular, are precifely chords e-* 
true: thus, in the firft tetrachord, the intervals of «/qual. 

mi, and f re, are thirds, the one major and the 

other minor, exaftly true, as well as the fourth ft 

mi (m) ; it is the fame thing with the tetrachord mi, 

fa, fol, la, fince this tetrachord is exaftly like the 

former. po 
52. But the cafe is not the fame when we compare Intervals 

two founds taken each from a different tetrachord ; for notesof dif* 
wt have already feen, that the note re in the firft tetra- f?reM te_ 

chord forms with the note fa in the fecond a third mi- irachords 
nor, which is not true. In like manner it will bediffimilar. 

found, that the fifth from re to la is not exactly true, 

which is evident; for the third major from fa to la 

is true, and the third minor from re to fa is not fo: 

now, in order to form a true fifth, a third major and 

a third minor, which are both exadtly true, are necef¬ 

fary. s>» 
53. From thence it follows, that every confonanceAnotlier 

is abfolutely perfect in each tetrachord taken by it*^/?" 

felf; but that there is fome alteration in palling from jrig ,he fcale 

one tetrachord to the other. This is a new rea- into two te- 
fon for diftinguilhing the fcale into thefe two tetra-trachords. 

54. It may,be afcertained by calculation, that in ^ones^ 
the tetrachord ft, ut, re, mi, the interval, or the tone major and 

f d 1 from minor inve- 
L J flighted. 

(1) In order to compare re with fa, we need only compare ■§ with 4> the relation between thefe fraflions 

will be (Note c), that of 9 times 3 to 8 times 4; that is to fay, of 27 to 32: the third minor, then, from re to 

fa, is not true 5 becaufe the proportion of 27 to 32 is not the fame with that of5 to 6, thefe two proportions 

being between themfelves as 27 times 6 is to 32 times 5, that is to fay, as 162 to 160, or as the halves of thefe 

two numbers, that is to fay, as 8t to 80. 
M. Rameau, when he publilhed, in 1726, his New theoretical andpractical Syftem of Mufic, had not as yet 

found the true reafon of the alteration in the confonance which is between re and fa, and. of the little attention 

which the ear pays to it. For he pretends, in the work now quoted, that there are two thirds minor, one in 

the proportion of 5 to 6, the other in the proportion of 27 to 32. But the opinion which he has afterwards 

adopted, feems much preferable. In reality, the genuine third minor, is that which is produced by nature 

between mi and fol, in the continued tone of thofe fonorous bodies, of which mi and fol are the two harmo¬ 

nics; and that third minor, which is in the proportion of 5 to 6, is likewife that which takes place in the mi¬ 

nor mode, and not that third minor which is falfe and different, being in the proportion of 2£ to 32. 

(l) The proportion of ft to ut is as £4 to r, that is to fay as 15 to 16 j that between mi and fa is as 4 to 

4 that is to fay (note c) as 5 times 3 to 4 times 4, or as 15 to 16 : thefe two proportions then are equal. In 

the fame manner, the proportion of ut to re is as 1 to 4, or as 8 to 9 ; that between fa and fol is as 4 to 4 5 

that is to fay (note c), as 8 to 9. The proportion of mi to ut is as 4 to 1, or as 5 to 4; that between fa 

and la is as 4 to 4, or as 5 to 4: the proportions here then are likewife equal. 
(m) The proportion of mi to ut is as 4 to 1, or as 5 to 4, which is a true third major ; that from re to Ji 

is as 4 to 44 5 that is to fay, as 9 times 16 to 15 times 8, or as 9 times 2 to 15, or as 6 to 5. In like man¬ 

ner, we fhall find, that the proportion of mi to ft is as 4 to 4f ; that is to fay, as 5 times 16 to 15 times 4, or as 

4 to 3, which is a true fourth. 
2 



( =6 ) MUSIC. 
Theory of from re {0 J3 a little lefs than the interval or tone 

armony, from uf lQ rg j jn t{je fame mannerj J„ the fecond 

tetrachord mi, fa, fol, la, which is, as we have pro¬ 

ved, perfe&ly fimilar to the firft, the note from fol to 

la is a little lefs than the -note from fa to fol. It is for 

torT^See ^1IS rea^on l^at they diftinguifh two kinds of tones ; 
Iiiterval. ' l^e greater tone *, as from ut to re, from fa to fol, 
f Lefier &c.; and the leffer f, as from re to mi, from fol to 
tone. See la, he. 
Interval. _ 

Chap 

93 among the Moderns, or the ordinary Gammut. 

Tern /bale 55* We ^ave j11^ fh°wn in the preceding chapter, 
how form- h°w the fcale of the Greeks is formed, ft, ut, re, mi, 
ed. fa, fol, la, by means of a fundamental bafs compofed 

of three founds only,jTa, ut,fol; but to form the fcale 

ut, re, mi, fa, fol, la, ft, XJT, which we ufe at pre- 

fent, we mud neceffarily add to the fundamental bafs 

the note re, and form, with thefe four founds fa, ut, 

fol, re, the following fundamental bafs: 

ut, fol, ut, fa, ut, fol, re, fol, ut; 
from whence we deduce the modulation or fcale. 

ut, re, mi, fa, fol, la, ft, UT. 
In effeft (o), ut in the fcale belongs to the har¬ 

mony of ut which correfponds with it in the bafs ; re, 

which is the fecond note in the gammut, is included in 

the harmony of fol, the fecond note of the bafs; mi, 

the third note of the gammut, is a natural harmonic 

♦4 of ut, which is the third found in the bafs, &c. 

diatonic^k From thence it follows, that the diatonic fcale 

fcale fim- ^ie Greeks is, at leall in fome refpecls, more Ample 
pier than than ours; fince the fcale of the Greeks (chap, v.) may 
ours, and be formed alone from the mode proper to ut; whereas 
^hy. 01]rs is originally and primitively formed, not only from 

the mode of ut (fa, ut, fol), but likewife from the 

mode of fol, [ut, fol, re.) 
It will likewife appear, that this 

two parts; of which the one, ut, 

Part I. 

See fig. E. 

See Scale. 

to what remains, thefe two confecutive fel’s are other- Theory of 
wife in perfect unifon. It is for this reafon that we Harmony. 

are fatisfied with finging only one of them when one 

modulates the fcale ut, re, mi, fa, fol, la, ft, UT: 
but this does not prevent us from employing a paufe 

or repofe, expreffed or underftood, after the found fa. 

There is no perfon who does not perceive this whilft 
he himfelf fings the fcale. pd 

58. The fcale of the moderns, then, may be confi- The mo- 

ttt /. . dered as confifting of two tetrachords, disjun&ive in-dern 
. VI. The formation of the Diatonic Scale deed> but perfe^ly fimilar onc to the other, ut, «,£Twodif- 

mi, fa, and fol, la, ft, ut, one in the mode of ut, thejunftive te- 
other in that of fol. For what remains, we fhall fee t. achordsof 

in the fequel by what artifice one may caufe the fcale dlfferent 

ut, re, mi, fa, fol, la, ft, UT, to be regarded as be- m° es* 
longing to the mode of ut alone. For this purpofe 

it is neceflary to make fome changes in the fundamen¬ 

tal bafs, which we have already afiigned : but this 

fhall be explained at large in chap. xiii. <j7 
59. The introdudlion of the mode proper to fol in The mode 

the fundamental bafs has this happy effeiff, that the°fA^|nt™' 
notes fa, fol, la, ft, [may immediately fucceed each fundameri-5 
other in afeending the fcale, which cannot take place tal bafs pro¬ 
fart. 48.) in the diatonic feries of the Greeks, becaufe duftivc of 

that feries is formed from the mode of ut alone. From convenicn- 

whence it follows: ces* 

t. That we change the mode at every time when 

we modulate three notes in fucceflion. 

2. That if thefe three notes are fung in fucceflion in 

the fcale ut, re, mi, fa, fol, la, ft, UT, this cannot 

be done but by the afiiftance of a paufe expreffed or 

underftood after the note fa ; infomuch, that the three 
tones fa, fol, la, Ji, (three only becaufe the note fol 

which is repeated is not enumerated) are fuppofed to 
belong to two different tetrachords. pg 

60. It ought not then any longer to furprife us, Change of 

fcale confifts of that we feel fome difficulty whilft we afeend the fcale mo\:e tlie 

7, fa, fol, is in in fingiug three tones in fucceflion, becaufe this *s dtfficuT^r'irT 
- /7. iif* in that imnraMirahle withmit rhanorinrr the mode • anif nnp r... _ the mode of ut; and the other, fol, la, ji, ut, in that impradicable without changing the mode; and if onef,ngjng 

of fol. paufes in the fame mode, the fourth found above the three 
The note jy. It is for this reafon that the note fol is found to 
fol twice re- be twjce repeated in immediate fucceflion in this fcale; 

UiTdiatoniconce as the fifth of ut, which correfponds with it in 
fcale from the fundamental bafs; and again, as the o&ave offol, 
its harmo- which immediately follows ut in the fame bafs. As 

firft note will never be higher than a femitone above ftcutivc. 

that which immediately precedes it; as may be feen by cendir^T 

c rela- 

ut, re, mi, fa, and by fol, la, ft, ut, where there i: 

no more than a femitone between mi and fa, and be¬ 
tween f and ut. 

61. We 

e to ut is as -§■ to 1, or as 9 to 8 ; that of mi to re is as £ to f, that is to fay, a3 

ow *3? is lefs removed from unity than 5 the interval then from re to mi is a little 

o the 
fundamen- , . , 
talbafs. (n) The proportion of t 

40 to 36, or as 10 to 9 : n 

lefs than that from ut to re, 

If any one would wifh to know the proportion-which '7° bear to|, he will find (note c), that it is as 8 times 

10 to 9 times 9, that is to fay, as 80 to 81. Thus the proportion of a minor to a major tone is as 80 to 81; 

this difference between the major and minor tone, is what the Greeks called a comma. Though real, it is im¬ 
perceptible to the ear. 

We may remark, that this difference of a comma is found between the third minor when true and h^rmoni- 

cal, and the fame chord when it fuffers alteration re fa, of which we have taken notice in the fcale 

(note x) ; for we have feen, that this third minor thus altered is in the proportion of 80 to 81 with the true 
third minor. 

(o) The values or eftimates of the notes fhall be the fame in this as in the former fcale, excepting only the 

tone la; for re being reprefented by ■§, its fifth fhall be expreffed by • fo that the fcale. will be numerically 

fignified thus : 

I £ * 4 * H V 2 
ut, re, mi, fa, fol, la, Ji, UT. 

Where you may fee, that the note la of this fcale is different from that in the fcale of the Greeks; and that the 

la in the modern feries ftands in proportion to that of the Greeks as -rg- tof, that is to fay, as 81 to 80; thefe 
two laxs then likewife differ by a comma. 
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<$ Theory of 6t. We may likewife obferve in tbe fcale ut, re, mi. 
Harmony. ^ that the tjjjrcj m;,ior from re to fa is not true, for 

the reafons which have been already given (art 49.) iIntervals, It is the fame cafe with the third minor from la to at, 
tin ugh al- and with the third major from fa to la; but each of thefe 

*fred 1“ founds form otherwife confonances perfedfly true, with 

form true*’ their correfpondent founds in the fundamental bafs. 
confonan- 62. The thirds la ut,fa la, which were true in the 
ces with the forrner fcale, are falfe in this; becaufe in the former 
fundamen- fcale /a Was the third of fa, and here it is the fifth 

ta a s' of re, which correfponds with it in the fundamental 
100 bafs. 

Eredconfo- Thus it appears, that the fcale of the Greeks 
nances in contains fewer confonances that are altered than 
the Greek ours (p) ; and this likewife happens from the intro- 

| fcale than duftion of the mode of fol into the fundamental 

1 bafs (qJ. 
We fee likewife that the value of la in the diatonic 

fcale, a value which authors have been divided in af- 
certaining, folely depends upon the fundamental bafs, 

and that it muft be different according as the note la 

has fa or re for its bafs. See the note (o). 

or Chap. VII. Of Temperament. 

Tempera- The alterations which we have obferved in the 

Avhy^ecef- *nterva^s between particular founds of the diatonic fcale, 
I fary. naturally lead us to fpeak of temperament. To give 

a clear idea of this, and to render the neceffity of it 

palpable, let us fuppofe that we have before us an in- 
ftrument with keys, a harpfichord, for inftance, con¬ 

fiding of feveral odaves or fcales, of which each in¬ 

cludes its twelve femitones. 

Let us choofe in that harpfichord one of the firings 
which will found the note UT, and let us tune the 

firing SOL to a perfeft fifth with UT in afcending; 
let us afterwards tune toaperfeft fifth with this SOL 

the RE which is above it; we (hall evidently perceive 

that this RE will be in the fcale above that from 

which we fet out: but it is alfo evident that this RE 

muft have in the fcale a re which correfponds with it, 
and which muft be tuned a true oflave below RE; 

and between this and SOL there fliould be the inter¬ 
val of a fifth; fo that the re in the firft fcale will be a 

true fourth below the SOL of the fame fcale. We 
may afterwards tune the note LA of the firft fcale to 

a juft fifth with this laft re; then the note MI in the 

higheft fcale to a true fifth with this new LA, and of 

confequence the mi in the firft fcale to a true fourth 

beneath this fame LA: Having finiihed thi3 opera¬ 

tion, it will be found that the laft mi, thus tuned, wHl 
by no means form a juft third major from the found 

UT (r) : that is to fay, that it is impoffible for mi to 

conftitute at the fame time the third major of UT, 

and the true fifth of LA; or, what is the fame thing, 

the true fourth of LA in defcending. 
65. What is dill more, if, after having fucceflively 

and alternately tuned the firings UT, SOL, re, LA, 

mi, in perfed fifths and fourths one from the other, 

we continue to tune fucceflively by true fifths and 

fourths the firings mi, ft, fa%, ut%, fol%, re%, mi%, 
Jt%; we (hall find, that, though being a femiton* 

higher than the natural note, fhould be equivalent to 

UT natural, it will by no means form a juft odave to 

the firft ut in the fcale, but be confiderably higher (s); 
( d 2 ) yet 

(p) In the fcale of the Greeks, the note la being a third from fa, there is an altered fifth between la and 

re : but in ours, la being a fifth to re, produces two altered thirds, fa la, and la ut; and likewife a fifth alter¬ 

ed, la mi, as we fhall fee in the following chapter. Thus there are in our fcale two intervals more thail in the 

fcale of the Greeks which fuffer alteration. 
(q_) But here it may be with fome colour objeded. The fcale of the Greeks, it may be faid, has a fun¬ 

damental bafs more Ample than ours; and befides, in it there are fewer chords which will not be found exadly 
true : why then, notwithftanding this, does ours appear more eafy to be fung than that of the Greeks ? The 

Grecian fcale begins with a femitone, whereas the intonation prompted by nature feems to impel us to rife by 

a full tone at once. This objedion may be thus anfwered. The fcale of the Greeks js indeed better dffpofed 
than ours for the fimplicity of the bafs, but the arrangement of ours is more fuitable to natural intona¬ 

tion. Our fcale commences by the fundamental found ut, and it is in reality from that found that we ought 

to begin ; it is from this that all the others naturally arife, and upon this that they depend ; nay, if I may 

fpeak fo, in this they are included : on the contrary, neither the fcale of the Greeks, nor its fundamental bafs, 

commences with ut; but it is from this ut that we muft depart, in order to regulate our intonation, whether in 

fifing 6r defcending : now, in afcending from ut, the intonation, even of the Greek fcale, gives the feries ut, re, 

mi, fa, fol, la : and fo true is it that the fundamental found ut is here the genuine guide of the ear, that if, be¬ 

fore we modulate the found ut, we fhould attempt to rife to it by that note in the fcale which is moft imme¬ 

diately contiguous, we cannot reach it but by the note ft, and by the femitone from.y?to ut. Now to make a 

tranfition from ft to ut by this femitone, the ear muft of necefiity be predifpofed for that modulation, and con- 

fequently preoccupied with the mode of ut: if this were not the cafe, we fhould naturally rife from ft to ut%, 

and by this operation pafs into another mode. 
(r) The LA confidered as the fifth of re is and the fourth beneath this LA will conftitute of 

that is to fay, £-£•; then fhall be the value of mi, confidered as a true fourth from LA in defcending: now 

mi, confidered as the third major of the found UT, is -f> or thefe two mi’s then are between themfelves in 

the proportion of 81 to 80; thus it is impoffible that mi fhould be at the fame time a perfedl third major 

from UT, and a true fourth beneath LA. 
(s) In effect, if you thus alternately tune the fifth above, and the fourth below, in the fame oftave, you 

may here fee what will be the procefs of your operation. 
UT, SOL, a fifth; re a fourth; LA a fifth; mi a fourth; fi a fifth; fa% a fourth; ut% a fifth; fol% a 

fourth; RE$ a fifth; la% a fourth; MI$ or FA a fifth ; /?$ a fourth: now it will be found, by a very eafy 

computation, that the-firft UT being reprefented by 1, SOL fhall be re t> i“ir> tni |r> anc^ 
2 the 

: 27) 
Theory of 
Harmony. 

See fig. P. 
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Theory of yet this f% upon the harplichord ought not to be dif- 
Marmony. ferent from the oftave above UT; for every fi% and 

~ every UT is the fame found, fmce the octave or the 

j fcale only confifts of twelve femitones. 

Reafonsand 66. From thence it neceffarily follows, x. That it 
rules for Is impoffible that all the o'&aves and all the fifths 
tempera- fhcrulcl be juft at the fame time, particularly in inftru- 

mei,t' ments which have keys, where no intervals lefs than 

a femitone are admitted. 2. That, of confequence, 
if the fifths are juftly tuned, fome alteration rauft be 

made in the oftaves ; now the fympathy of found 

which fubfifts between any note and its o&ave, does 
not permit us to make fuch an alteration: this perfeft 

coalefcence of found is the caufe why the oftave 

fhould ferve as limits to the other intervals, and that 

all the notes which rife above or fall below the ordi¬ 
nary fcale, are no more than replications, i. e. repeti¬ 

tions, of all that have gone before them. For this 
reafon, if the odtave were altered, there could be no 

longer any fixed point either in harmony or melody. 

It is then abfolutely necefiary to tune the ut or Ji% 

in a juft oftave with the firft; from whence it follows, 
that, in the progreffion of fifths, or, what is the fame 

thing, in the alternate feries of fifths and fourths, UT, 

SOL, re, LA, mi,ft,fa%, ut%,fol% ret, /at, mit, 
ft, it is necefiary that all the fifths fhould be altered, 

or at lead fome of them. Now, fince there is no rea¬ 

fon why one fhould rather be altered than another, it 
follows, that we ought to alter them all equally. By 

thefe means, as the alteration is made to influence all 

the fifths, it will be in each of them almoft impercep- 

S I e. Parti. 
tible; and thus the fifth, which, after the ofUve, is Theory of 

the moft perfeft of all confonance6, and which we are Harmony. 

under a necefiity of altering, mult only be altered in 

the lead degree poffible. 

67. It is true, that the thirds will be a little barfh 1 

but as the interval of founds which conftitutes the 

third, produces a lefs perfeft coalefcence than that of 

the fifth, it is necefiary, fays M. Rameau, to facrifice 

the juftice of that chord to the perfection of the fifth; 
for the more perfect a chord is in its own nature, the 

more difpleafing to the ear is any alteration which 

can be made in it. In the oCtave the leaft alteration 

is infupportable. JQ3 

68. This change in the intervals of inftruments its defini- 
which have, or even which have not, keys, is that which tion. 

we call temperament. 104 
69. It refults then from all that we have now faid, Principle 

that the theory of temperament may be reduced to theory6may 
this queftion.—The alternate fucceffion of fifths and be deduced, 
fourths having been given, UT, SOL, re, LA, mi, 

ft, fat, ut% fol't, ret, /at, mit, ft, in which 
ft or ut is not the true oCtave of the firft UT, it is 
propofed to alter all the fifths equally, in fuch a man¬ 

ner that the two ufs may be in a perfect oCtave the one 

to the other. l0j 
70. For a folution of this queftion, we muft begin Praxes 

with tuning the two ut’s in a perfect oCtave the one todireflious 

the other; in confequence of which, we will render all 

the femitones which compofe the odtave as equal as 

pofiible. By this means (t) the alteration made in 

each fifth will be very inconsiderable, but equal in all 

of 

the reft till you arrive at ft, which will be found -I^tt44* This fraction is evidently greater than the 
number 2, which exprefles the perfect eCtave ut to its correfpondent UT; and the oCtave be!owy?$C would be 

one half of the fame fraction, that is to fay wh'ch is evidently greater than UT reprefented by unity. 

This laft fra&ion -H4444 is compofed of two numbers; the numerator of the fraction is nothing elfe but the 
number 3 multiplied 11 times in fucceffion by itfelf, and the denominator is the number 2 multiplied 18 times 

in fucceffion by itfelf.. Now it is evident, that this fraction, which exprefles the value of ft, is not equal to 

the unity which exprefles the value of the found UT; though, upon the harpfichord, ft and UT are iden¬ 

tical. This fraction rifes above unity by that is to fay, by about ; and this difference was called 

the comma of Pythagoras. It is palpable that this comma is much more confiderable than that which we have 
already mentioned, note (n), and which is only 

We have already proved that the feries of fifths produces an ut different from fit, the feries of thirds major gives 

another ftill more different. For, let us fuppofe this feries of thirds, ut, mi, Jolt, ft, we {hall have mi equal 

to ^,folt to and>$ to whofe oCtave below is 444> from whence it appears* that this lahfi is lefs than 
Unity (that is to fay, than ut), by t\-%, or by ?'T, or near it: A new comma, much greater than the preceding, 
and which the Greeks have called apotome major. 

It may be obferved, that this>$, deduced from the feries of thirds, is to the„/?$ deduced from the feries of 

fifths, as 444's t0 f that ‘s to fay, in multiplying by 524288, as 125 multiplied by 4096 is to 531441, 
or as51200 to 531441, that is to fay, nearly as 26 is to 27: from whence it may be feen, that thefe two fi ’&t 

are very confiderably different one from the other, and even fufficiently different to make the ear fenfible of it; 

becaufe the difference confifts almoft of a minor femitone, whofe value, as will afterwards be feen (art. 139.), is 44* 

Moreover, if, after having found the folt equal to44* we then tune by fifths and by fourths, folt, ret, /at, 

mit*f%, as we have done with refpeCt to the firft feries of fifths, we find that the ft muft be 4444? ,ts 
diffi jetice, then, from unity, or, in other words, from UT, is that is to fay, about a comma ftill 

lefs than any of the preceding, and which the Greeks have called apotome minor. 
In a word, if, after having found mi equal to 4 in the progreffion of thirds, we then tune by fifths and 

fourths mi, f, fat, ut%, & c. we fiiall arrive at a new fit, which (hall be 44t§4’ an^ which will not differ 
from unity but by about which is the laft and fmaileftof all the commas; but it muft be obferved, that, 

in this cafe, the thirds major from mi to folt, from folt to ft or ut, &c. are extremely falfe, and greatly 

altered. 
(t) All the femitones being equal in the temperament propofed by M. Rameau, it follows, that the twelve 

femitones ut, utt, re, ret, mi, mit, &c. (hall form a continued geometrical progreffion; that is to fay, a 

feries in which ut (hall be to utt in the fame proportion as utt to re, as re to re'ti &c. and fo of the reft. 
Thefe 



Part I. MU 
Theory of of them. 
Harmony. 7 j. In this, then, the theory of temperament con¬ 

ic— ~ fifts: but as it would be difficult in pradice to tune a 

Rameau’s harpiichord or organ by thus rendering all the femi- 
method of tones equal, M. Rameau, in his Generation Harmo- 
tempera- nique, has furnilhed us with the following method, to 
ment pro- a]ter a]] the gfths as equally as pofiible. 

pofecl. 72. -pahg any Jjey of the harpfichord which you 

pleafe, but let it be towards the middle of the indru- 

ment; for indance, UT: then tune the note SOL a 

fifth above it, at firft with as much accuracy as pofiible; 

this you may imperceptibly diminilh; tune afterwards 

the fifth to this with equal accuracy, and diminifh it in 

the fame manner; and thu3 proceed from one fifth to 

another in afcent : and as the ear does not appretiate 

fo exaftly founds that are extremely fharp, it is necef- 

fary, when by fifths you have rifen to notes extremely 

high, that you fhould tune in the mod perfed manner 

the odave below the laft fifth which you had imme- 

S I C. ( 29 ) 
diately formed; then you may continue always in the Theory of 

fame manner; till in this procefs you arrive at the laft. H:irmony- 

fifth from «?/'$< to f%, which fhould of themfelves be 

in tune; that is to fay, they ought to be in fuch a date, 

that f%, the highed note of the two which compofe 

the fifth, may be identical with the found UT, with 

which you began, or at lead the odave of that found 

perfedly jud : it wili be neceffary then to try if this 

UT, or its odave, forms a jud fifth with the lad fou.'J 

mi% or fa which has been already tuned. If this be 

the cafe, we may be certain that the harpfichord is 

properly tuned. But if this lad fifth be not true, in 

this cafe it will be too fharp, ahid it is an indication 

that the other fifths have been too much diminifhed, 
or at lead fome of them ; or it will be too flat, and 

confequently difcover that they have not been fuffici- 

ently diminifhed. mud then begin and proceed 

as formerly, till we find the lad fifth in tune of itfelf, 
and without our immediate interpofition (u). 

Thefe twelve femitones are formed by a feries of thirteen founds, of which UT and its odave at are the fird 

and lad. Thus to find by computation the value of each found in the temperament, which is the prefent ob¬ 

ject of our fpeculations, our fcrutiny is limited to the invedigation of eleven other numbers between 1 and 2 

which may form with the 1 and the 2 a continued geometrical progrefiion. 

However little any one is pradifed in calculation, he will eafily find each of thefe numbers, or at lead a 

number approaching to its value. Thefe are the charaders by which they may be exprefied, which mathema¬ 

ticians will eafily underdand, and which others may negled. 

UT ut% re re% mi fa fa% fol fol% 

1 \/2 \/2' i/2* \/z* !/2s \/26 V27 ^2® 
la la% ft ut 

i/2® i/” 
It is obvious, that in this temperament all the fifths are equally altered. One may likewife prove, that the 

alteration of each in particular is very inconfiderable 5 for it will be found, for indance, that the fifth from ut 

to fol, which fhould be ought to be diminifhed by about -ri-of fj-} that is to fay, by ^4g-, a quantity al- 

moft inconceivably fmall. 

It is true, that the thirds major will be a little more altered ; for the third major from ut to mi, for indance, 

fhall be increafed in its interval by about ; but it is better, according to M. Rameau, that the alteration 

fhould fall upon the third than upon the fifth, which after the odave is the mod perfed chord, and from the 
perfedion of which we ought never to degenerate but as little as pofiible. 

Befides, it has appeared from the feries of thirds major ut, mi, fol %, f%, that this lad ft% is very different 

from ut (note s) ; from whence it follows, that if we would tune this f% in unifon with the odave of ut, and 

alter at the fame time each of the thirds major by a degree as fmall as pofiible, they mud all be equally al¬ 

tered. This is what occurred in the temperament which we propofe; and if in it the third be more altered 

than the fifth, it is a confequence of the difference which we find between the degrees of perfedion in thefe in¬ 

tervals; a difference, with which, if we may fpeak fo, the temperament propofed conforms itfelf. Thus this 

diverfity of alteration is rather advantageous than inconvenient. 

(u) All that remains, is to acknowledge, with M. Rameau, that this temperament is far remote from that 

which is now in pradice : you may here fee in what this lad temperament conlids as applied to the organ or 

harpfichord. They begin with UT in the middle of the keys, and they flatten the four fird fifths fol, ret 

la, mi, till they form a true third major from mi to ut; afterwards, fetting out from this mi, they tune the 

fifths ft, fa%, ut%, fol%, but flattening them dill lefs than the former, fo \\wx.\.fol% may almod form a true 

third major with mi. When they have arrived atfol%, they dop; they refume the fird ut, and tune to it the 

fifth fa in defending, then the fifthJi\), &c. and they heighten a little all the fifths till they have arrived at 
lah, which ought to be the fame with the fol% already tuned. , 

If, in the temperament commonly pradifed, fome thirds are found to be lefs altered than in that prefcribed 

by M. Rameau, in return, the fifths in the fird temperament are much more falfe, and many thirds are like¬ 

wife fo ; infomuch, that upon a harpfichord tuned according to the temperament in common ufe, there are five 

or fix modes which the ear cannot endure, and in which it is impoffible to execute any thing. On the con¬ 
trary, in the temperament fuggeded by M. Rameau, all the modes are equally perfed ; which is a new argu¬ 

ment in its favour, fince the temperament is peculiarly necefiary in palling from one mode to another, without 

Ihocking the ear; for iudance, from the mode of «£to that of fol, from the mode offol to that of re, &c. Is 

is true, that this uniformity of modulation will to the greated number of muficians appear a defed : for they 

imagine, that, by tuning the femitones of the fcale unequal, they give each of the modes a peculiar charader; 

fo- 
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Theory of By this method all the twelve founds which compofe 
Harmony. one 0f the fca]es fhall be tuned: nothing is neceffary 

but to tune with the greateft poffible exa&nefs their 

o&aves in the other fcales, and the harpfichord fhall 

107 be well tuned. 
Alterations We have given this rule for temperament, from M. 

method^ ®-ameau» an^ belongs only to difinterefted artifts to 
hardly dip judge °f **• However this queftion be determined, 
agreeable, sfnd whatever kind of temperament may be received, 

the alterations which it produces in harmony will be 

but very fmall, or not perceptible to the ear, whofe at¬ 

tention is entirely engrofTed in attuning itfelf with the 

fundamental bafs, and which fuffers, without uneafi- 

nefs, thefe alterations, or rather takes no notice of 
them, becaufe it fupplies from itfelf what may be 

wanting to the truth and perfeftion of the intervals. 
Simple and daily experiments confirm what we now 

advance. Liften to a voice which is accompanied, in 

finding, by different inftruments ; though the tempe- 

I C. Part I. 
rament of the voice, and the temperaments of each of Theory of 
the inftruments, are all different one from another, yet Harmony. 

you will not be in the leaft affe&ed with the kind of-— “ 

cacophony which ought to refult from thefe diverfities, 

becaufe the ear fuppofes thefe intervals true of which 
it does not appreciate the differences. 

We may give another experiment. Strike upon an 

organ the three keys mi, fol, ft, you will hear nothing 

but the minor perfeA chord ; tho'mi, by the conftruc- ' * 
tion of that inftrument, muft caufe fol% likewife to be 

heard; though fol fhould have the fame effe& upon nr, 

andft upon fa% ; infomuch, that the ear is at once affec¬ 

ted with all thefe founds, re, mi,fa%,fol,fol%, Ji: how 
many diffonances perceived at the fame time, and what 

a jarring multitude of difcordant fenfations, would re¬ 

fult from thence to the ear, if the perfeft chord with 

which it is preoccupied had not power entirely to ab- 

ftra& its attention from fuch founds as might offend ! 

Chap. 

fo that, according to them, the fcale of ut, 

ut, re, mi, fa, fol, la, ft, UT, 
is not perfe&ly fimilar to the gammut or diatonic fcale of the mode of mi 

mi, fa%, fol%, la%, ft, ut%, re%, mi, 
which, in their judgment, renders the modes of ut and mi proper for different manners of expreffion. But af¬ 

ter all that we have faid in this treatife on the formation of diatonic intervals, every one fhould be convinced, 

that, according to the intention of nature, the diatonic fcale ought to be perfe&Iy the fame in all its modes: 

The contrary opinion, fays M. Rameau, is a mere prejudice of muficians. The charadler of an air arifes chiefly 

from the intermixture of the modes; from the greater or Idler degrees of vivacity in the movement; from the 
tones, more or lefs grave, or more or lefs acute, which are afligned to the generator of the mode; and from the 

chords more or lefs beautiful, as they are more or lefs deep, more or lefs flat, more or lefs fharp, which are 
found in it. 

fn fhort, the laft advantage of this temperament is, that it will be found conformed, or at leaft very little 
different from that which they pra&ife upon inftruments without keys; as the bafs-viol, the violin, in which 

true fifths and fourths are preferred to thirds and fixths tuned with equal accuracy ; a temperament which ap¬ 

pears incompatible with that commonly ufed in tuning the harpfichord. 

Yet we muft not fuffer onr readers to be ignorant, that M. Rameau, in his New Syftem of Mufc, printed in 

1726, had adopted the ordinary temperament. In that work, (as may be feen Chap. XXIV.), he pretends 

that the alteration of the fifths is much more fupportable than that of the thirds major; and that this laft in¬ 

terval can hardly fuffer a greater alteration than the oftave, which, as we know, cannot fuffer the flighted al¬ 

teration. He fays, that if three firings are tuned, one by an o&ave, the other by a fifth, and the next by a 
third major to a fourth firing, and if a found be produced from the laft, the firing tuned by a fifth will vibrate, 

though a little lefs true than it ought to have been; but that the odtave and the third major, if altered in the 

leaft degree, will not vibrate: and he adds, that the temperament which is now pra&ifed, is founded upon that 

principle. M. Rameau goes ftill farther; and as, in the ordinary temperament, there is a neceffity for altering 

the laft thirds major, and to make them a little more fharp, that they may natnrally return to the o&ave of 

the principal found, he pretends that this alteration is tolerable, not only becaufe it is almoft infenfible, but be¬ 
caufe it is found in modulations not much in ufe, unlefs the compofer fhould choofe it on purpofe to render the 

expreflion ftronger. “ For it is proper to remark, (fays he), that we receive different impreffions from the 

intervals in proportion to their different alterations: for inftance, the third major, which naturally elevates us to 

joy, in proportion as we feel it, heightens our feelings even to a kind of fury, when it is tuned too fharp; and 
the third minor, which naturally infpircs tis with tendernefs and ferenity, depreffes us to melancholy when it is 

too flat.” All this ftrain, as you may fee, is immenfely different from that which this celebrated mufician af¬ 
terwards exhibited in his Generation Harmonique, and in the performances which followed it. From this we 

can only conclude, that the reafons, which, after him, we have urged for the new temperament, muft without 

doubt have appeared to him very ftrong, becaufe in his mind they have fuperfeded thofe which he had former¬ 

ly adduced in favour of the ordinary temperament. 
We do not pretend to give any decifion for either the one or the other of thefe methods of temperament, 

each of which appears to us to have its particular advantages. We fhall only remark, that the choice of the 
one or the other muft be left abfolutely to the tafte and inclination of the reader; without, however, admitting 

this choice to have any influence upon the principles of the fyftem of mufic, which we have followed even till 

•this period, and which muft always fubfift, whatever temperament we adopt. 
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Chap. VIII. Of Repofes or Cadences (f). 

oo 73. In a fundamental bafs whofe procedure is by 

Cadences fifths, there always is, or always may be, a repofe, or 
.erfeft and crifis, in which the mind acquiefces in its tranfition 
mperfect, fr0m one found to another: but a repofe may be more 
vhat and or ]efs diftindlly fignified, and of confequence more or 

■ e Sepofe l^8 Perfe&* If one fhould rife by fifths ; if, for in- 
Cadence. fiance, we pafs from ut to fol; it is the generator which 

paffes to one of thefe fifths, and this fifth was already 

pre-exiftent in its generator: but the generator exifts 
no longer in this fifth; and the ear, as this generator 

is the principle of all harmony and of all melody, feels 

a defire to return to it. Thus the tranfition from a 

found to its fifth in afcent, is termed an imperfeft re¬ 

pofe, or imperfeft cadence; but the tranfition from 

any found to its fifth in defcent, is denominated a per- 

feft cadence, or an abfolute repofe; it is the offspring 

which returns to its generator, and as it were recovers 

its exiftence once more in that generator itfelf, with 

109 which when founding it refouuds (chap, i.) 

nc«* Ca" 74’ -^mon8^ abiolute repofes, there are feme, if 
...ore or We may aH°wed the exprefiion, more abfolute, that 
iefs pcrfeft, is to fay, more perfeCt, than others. Thus in the fun¬ 

damental bafs 

ut, fol, ut, fa, ut, fol, re, fol, ut, 
which forms, as we have feen, the diatonic fcale of the 

moderns, there is an abfolute repofe from re to fol, as 

from fol to ut: yet this laft abfolute repofe is more 
perfeft than the preceding, becaufe the ear, prep^flef- 

fed with the mode of ut by the multiplied impreffion 

of the found ut which it has already heard thrice be¬ 

fore, feels a defire to return to the generator ut; and 

it accordingly does fo, by the abfolute repofe fol, ut. 
Cadence in 75. We may ftill add, that what is commonly call- 

melody dif-ed cadence in melody, ought not to be confounded with 

what It iTin what we name cadence in harmony, 
harmony. 1° the fir ft cafe, this word only fignifies an agree¬ 

able and rapid alternation between two contiguous 

founds, called likewife a trill or Jhakc\ in the fecond, 

it fignifies a repofe or clofe. It is however true, that 

this ffiakc implies, or at leaft frequently enough pre- 

fages, a repofe, either prefent or impending, in the fun¬ 
damental bafs (x). 

Cadences in 76. Since there is a repofe in pafling from one found 
idle funda- to another in the fundamental bafs, there is alfo a 

Meceflhryb reP°^c *n Pa®n§ from one note to another in the dia- 
;j;he diatonic tonic fcale, which is formed from it, and which this 
Scale, and bafs reprefents: and as the abfolute repofe fol ut, 
phich the Js 0f all others the moll perfeCt in the fundamental 

(no Per* bafs, the rep0fe from Ji to ut, whieh anfwers to it in 

the fcale, and which is likewife terminated by the 

generator, is for that reafon the moft perfect of all 

■ ail others in the diatonic fcale afeending. 

■definition 77. It is then a law dictated by nature itfelf, that 
I 'nd ufe of a 
■gi.fible 

SIC. ( 31 ) 

if you would afeend diatonically to the generator of a Theory of 
mode, you can only do this by means of the third Harmony. 

major from the fifth of that very generator. This 

third major, which with the generator forms a femitone, 

has for that reafon been called the fenfible note, as in- See Senjible 
troducing the generator, and preparing us for the moft Sloic. 

perfeCl repofe. 
We have already proved, that the fundamental bafs 

is the principle of melody. We (hall befides make it 

appear in the fequel, that the effect of a repofe in 

melody arifes folely from the fundamental bafs. 

Chap. IX. Of the Minor Mode and its Diatonic 

Series. 

78. In the fecond chapter, we have explained The diafo- 

(art. 29. 30. 31. and 32.) by what means, and n'c fei;ies °f 

upon what principle the minor chord ut, mi\), 

ut, may be formed, which is the charaderiftical chord {ainetj by 
of the minor mode. Now what we have there faid,.different 

taking ut for the principal and fundamental found, weexamPieff> 
might likewife have faid of any other note in the fcale, 

affumed in the fame manner as the principal and 

fundamental found : but as in the minor chord ut, mi\) 

fol, ut, there occurs a mi\> which is not found in the 

ordinary diatonic fcale, we fhall immediately fubfti- 

tute, for greater eafe and conveniency, another chord, 

which 1*3 likewife minor and exadly fimilar to the 

former, of which all the notes are found in the fcale. 
79. The fcale affords 11s three chords of this kind, 

viz. re, fa, la, re, la, ut, mi, la, and mi, fol, ft, mi. 

Amongft thefe three we fhall choofe la, ut, mi, la; be¬ 

caufe this chord, without including any fharp or flat, 

has two founds in common with the major chord ut, 

mi, fol, ut ; and befides, one of thefe two founds is the 

very fame ut: fo that this chord appears to have the 

moft immediate, and at the fame time the moft Ample, 

relation with the chord ut, mi, Jol, ut. Concerning 

this we need only add, that this preference of the 

chord la, ut, mi, la, to every other minor chord, is 
by no means in itfelf neceffary for what we have to 

fay in this chapter upon the diatonic fcale of the 
minor mode. We might in the fame manner have 

chofen any other minor chord ; and it is only, as we 

have faid, for greater eafe and conveniency, that we 
fix upon this. , r4. 

80. Let us now remark, that in every mode, whe- Tonic or 

ther major or minor, the principal found which im- keyin har* 

plies the perfeCt chord, whether major or minor, may 

be called the tonic note or key; thus ut is the key in gee Priori- 
its proper mode, la in the mode of la, &c. Having pal. 
laid down this principle, See Tonic. 

81. We have fhown how the three founds fa, xhe forma 
fol, which conftitutes (art. 38.) the mode of «£,-of which t;on 0f tbe* 

the firft fa and the laft fol are the two fifths of ut, fcale purfu- 

one defeending the other rifing, produce the fcale '<*• 

(f) That the reader may have a clear idea of the term before he enters upon the fubjeCt of this chapter, it 

m3y be neceffary to caution him againfl a miftake into which he may be too eafily led, by the ordinary figni- 

fication of the word repofe. In mufic, therefore, it is,, far from being fynonimous with the word ref. It is, on 

the contrary, the termination of ^ mufical pbrafe which ends in a cadence more or lefs emphatic, as the fenti- 

ment implied in the phrafe is more or lefs complete. Thus a repofe in mufic anfwers the fame purpofe as 

punctuation in language. See Repos in Rouffeau’s Mufical Dictionary. 

(x) M. Rouffeau, in his letter on French mufic, has called this alternate undulation of different founds a 

trill, from the Italian word trillo, which fignifies the fame thing; and fome French muficians already appear 
to have adopted this exprefiion. 
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Theory of ftl ut, re, mi, fa, fo[, la, of the major mode, by 
Harmony. means Gf the fundamental bafs fol, ut, fol, ut, fa, ut. 

See Hr D fa •' ^et us ’n t*le ^ame manner ta^e t^ie three founds 
' re, la, mi, which conftitute the mode of la, for the 

fame reafon that the founds fa, ut, fol, conftitute the 

mode of ut; and of them let us form this fundamental 
See fig G. bafs, perftdly like the preceding, mi, la, mi, la, re, la, 

re : let us afterwards place below each of thefe founds 

one of their harmonics, as we have done (chap, v.) 

for the firft fcale of the major mode; with this dif¬ 

ference, that we muft fuppofe re and la as implying 

their thirds minor in the fundamental bafs to charac- 

terife the minor mode; and we (hall have the diatonic 

fcale of that mode, 
fol%, la, ft ut, re, mi, fa. 

82. The fo/%, which correfponds with mi in the 

fundamental bafe, forms a third major with that mi, 

though the mode be minor; for the fame reafon that 

a third from the fifth of the fundamental found ought 

to be major (art. 77.) when that third rifes to the 

fundamental found la. 
See Imply 83. It is true, that, in caufing mi to imply its 
or Carry. th;rcj maj0r fol, one might alfo rife to la by a dia¬ 

tonic progrefs. But that manner of rifing to la 

would be lefs perfeft than the preceding ; for this 

reafon (art. 76.), that the abfolute repofe or perfeft 

cadence mi, la, which is found in the fundamental 

bafs, ought to be reprefented in themoft perfeft man¬ 

ner in the two notes of the diatonic fcale which an- 

fwer to it, efpecially when one of thefe two notes is 

la, the key itfelf upon which the repofe is made. 

From whence it follows, that the preceding note fol 

ought rather to be (harp than natural; becaufe fol%, 

being included in mi (art. 19.), much more perfe&ly 

reprefents the ntate mi in the bafs, than the natural 

JtS note fol could do, which is not included in mi. 

Diverfities 84. We may remark this firft difference between 
in the Tales the fcale 
of the ma- /c/$, la, , ut, re, mi, fa, 

no^tnode l"and ^ca^e which correfponds with it in the major 
mode 

ft, ut, re, mi, fa, fol, la, 

that from mi to fa, which are the two laft notes of the 

former fcale, there is only a femitone; whereas from fol 

tola, which are the two laft founds of the latter feries, 

there is the interval of a complete tone: but this is 

not the only diferimination which may be found be- 

1x7 tween the feales of the two modes. 
ln»efl<ga- 85. To inveftigate thefe differences, and to difeover 

dTfferences'rea*°n ^or W^1C^ ^ey happen, we (hall begin 
•ncUheir* hy forming a new diatonic fcale of the minor mode, 
reafons. fimilar to the fecond fcale of the major mode, 
See fig. E. ut, re, mi, fa, fol, fol, la, ft, ut. 

That laft feries, as we have feen, was formed by 

means of the fundamental bafs fa, ut, fol, re, dif- 

pofed in this manner, 
ut, fol, ut, fa, ut, fol, re, fol, ut. 

Let us take in the fame manner the fundamental 

bafs re la mi ft, and arrange it in the following 

order, 
See fig. H. la, mi, la, re, la, mi, ft, mi, la, 

and it will produce the fcale immediately fubjoined, 

la, ft, ut, re, mi, mi, fa%, fol%, la, 

in which ut forms a third minor with la, which in the 

fundamental bafs correfponds with it, which denomi- 

Part I. 
nates the minor mode: and on the contrary fol% Theoryof 

forms a third major with mi in the fundamental bafs, H*rmony- 

becaufeyc/$ rifes towards la, (art. 82. and 83.) 

86. We fee befides a fa%, which does not occur 
in the former, 

fol%, la, ft, ut, re, mi, fa, 

where fa is natural. It is becaufe, in the firft fcale, 

fa is a third minor from re in the bafs ; and in the 
fecond, fa% is the fifth from ft in the bafs. ,jg 

87. Thus the two feales of the minor mode are ftill Difference 

in this refpeft more different one from the other than 

the two feales of the major mode ; for we do not re- the- 

mark this difference of a femitone between the two minor mode 
feales of the major mode. We have only obferved greater than 

(art. 63.) fome difference in the value of la as it ftandsin , 1 

each of thefe feales, but this amounts tp much lefs than m°£r° 1 e 

a femitone. up 
88. From thence it may be feen why fa and fol are jra and fl 

(harp when afeending in the minor mode ; nay, be- (harp in thi 

(ides, the fa is only natural in the firft fcale fol%,, la, minor 

f, ut, re, mi, fa, becaufe this fa cannot rife to fol%, e> and' 
(art. 48.) y‘ 

89. It is not the fame cafe in defeending. For «/, 

the fifth of the generator, ought not to imply the third differexnii 
major fol%, but in the cafe when that mi defcend3 to defeending, 
the generator la to form a perfeA repofe, (art. 77. and and why. 

83.) ; and in this cafe the third major fol% riles to the 

generator la : but the fundamental bafs la mi may, in 

defeending, give the fcale la fol natural, provided fol 

does not rife towards la. nt 
90. It is much more difficult to explain how the fa, Explication 

which ought to follow thin fol in defcendir.g, is natu- 

ral and not (harp ; for the fundamental bafs fcal, jn the 

la, mi, ft, mi, la, re, la, mi, la, minor 
produces in defeending, mode froi 

# la, fol, fa%, mi, mi, re, ut, ft, la. merndhs 
And ic is plain that the fa cannot be otherwife than difficult.' 
(harp, fince fa% is the fifth of the note ft of the fun¬ 
damental bafs. In the mean time, experience evinces 

that the fa is natural in defeending in the diatonic 

fcale of the major mode of la, efpecially when the 

preceding fol is natural; and it muft be acknowled¬ 

ged, that here the fundamental bafs appears in fome 

meafure defe&ive. ,lX 

M. Rameau has invented the following means forRameau’s 
obtaining a folution of this difficulty. According to folution, 
him, in the diatonic fcale of the minor mode in de- lbm»gh th< 

feending, la, fol, fa, mi, re, ut, ft, la, fol, may be ye/unfatii 
regarded fimply as a note of paffage, merely added tofaflory, 

give fweetnefs to the modulation, and as a diatonic 

gradation by which we may defeend to fa natural. 

It is eafily perceived, according to M. Rameau, by 

this fundamental bafs, 

la, re, la, re, la, mi, la, 

which produces 
la, fa, mi, re, ut, f, la ; 

which may be regarded, as he fays, as the real fcale 

of the minor mode in defeending ; to which is added 

fol natural between la and fa, to preferve the diatonic 

order. 
This anfwer appears the only one which can be given 

to the difficulty above propofed : but I know not whe¬ 

ther it will fully fatisfy the reader; whether he will 

not fee with regret, that the fundamental bafs does not 

produce, to (peak properly, the diatonic fcale of the 
minor 
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rheory of minor mode in defcent, when at the fame time this times to pafs immediately from the one to the other. Theory of 
Harmony, fame bafs fQ happily produces the diatonic fcale of Of this may be feen one inftance (among many Harmony- 

others) in the prologue des Amours des Dieux, at this 
paffage, Guide eJlVobjet de [a fete, which is in the mi- 

Modes 

Irhat. 
See 

fMode. 

J_fame bafs fo happily produces the diatonic fcale of 
that identical mode in afcending, and the diatonic 

fcale of the major mode whether in riling or defcend- 
ing{v). 

Chap. X. Of relative Modes. 

91. Two modes which are of fuch a nature that we 

can pafs from the one to the other, are called relative 

modes. Thus we have already feen, that the major 
mode of ut is relative to the major mode of fa and to 

that of fol. It may likewife appear from what goes 

before, how many intimate connexions there are be¬ 

tween the fpecies (f) or major mode of ut, and the 
fpecies or minor mode of la. For, i. The perfeX 

chords, one major ut mi fol ut, the other minor la ut 

nor mdde of mi, though what immediately precedes it 
is in the major mode of ut. 

We may fee belides, that when we pafs from one 

mode to another by the interval of a third, whether 
in defcending or riling, as from ut to la, or from la 

to ut, from ut to mi, or from mi to ut, the major 

mode becomes minor, or the -minor mode becomes 
major. 

93. There is ftill another minor mode, into which 

an immediate traniition may be made in iffuing from 

the major mode of ut. It is the minor mode of ut 

itfelf in which the perfeX minor chord ut mi]) fol ut 
mi la, which charaXerife each of thofe two kinds of has two founds, ut and fol, in common with the per- 

* See Mo- modulation * or harmony, have two founds in com- 
l&blation. 

[ 

ut or mi. 2. The diatonic fcale of the minor 

mode of la in defcent, abfolutely contains the fame 

founds with the gammut or diatonic fcale of the major 

mode of ut. 
It is for this reafon that the traniition is fo natural 

and eafy from the major mode of ut to the minor 

mode of la, or from the minor mode of la to the ma¬ 

jor mode of ut, as experience proves. „ . „ , C( 
92. In the minor mode of mi, the minor perfeX mon with the mode of fa fa, ut) ; of confe- 

chord mi fol ft mi, which charaXerifes it, has likewife quence this procedure of the bafs ut fol, may belong 
/1/ :--t-a to tj,e mode of ut, or to the mode of fol, as the proce¬ 

dure of the bafs fa ut, or ut fa, m3y belong to the 

mode of ut or the mode of fa. When any one there- 

feX major chord ut mi fol ut. Nor is there any thing 

more common than a tranfition from the major mode 

of ut to the minor mode, or from the minor to the 
major (z). 

Chap. XI. Of Diffonance. ^ 

94. We have already obferved, that the mode of ut Cares in 
(fa, ut, fol,) has two founds, in. common with the which the 

mode of fol, ( ut, fol, re); and two founds in < 

two founds, mi, fol, in common with the perfeX chord 

major ut mi fol ut, which charaXerifes the major mode 
of ut. But the minor mode of mi is not fo clofely re¬ 

lated nor allied to the major mode of ut as to the mi¬ 

nor mode of la; becaufe the diatonic fcale of the mi¬ 

nor mode of mi in defcent has not, like the feries of 
the minor mode of la, all thefe founds in common with 

the fcale of ut. In reality, this fcale is mi re ut ft la 

fol fa% mi, where there occurs a fa lharp which is not 

in the fcale of ut. We may add; that though the mi- 

fore palfes from a/ to fa or to fol in a fundamental bafs, 

he is ftill ignorant even to that crifis what mode he is 

in. It would be however advantageous to know it, 

and to be able by fome means to diftinguilh the gene¬ 
rator from its fifths. 

95. This advantage may be obtained by uniting at How we 

vv e may aaa, uiai mougn ujc mi- the fame time the founds fol and fa in the fame har- iT.*? ‘n'je* 

nor mode of mi is lefs relative to the major mode of ut mony, that is to fay, by joining to the harmony foljigenerator* 

than that of la ; yet the artift does not hefitate fome- re of the fifth fol, the other fifth fa in thi3 manner, and its 
2 [ e 1 fol fifths, and 

J by that 

(y) For what remains when fol is faid to be natural in defcending the diatonic fcale of the minor mode of^^ine the 
la, this only fignifies, that this fol is not neceffarily lharp in defcending as it is in rifing; for this,/®/, befides,mode, 
may be lharp in defcending to the minor mode of la, as may be proved by numberlefs examples, of which all 

muli cal compofers are full. It is true, that when the found fol is found lharp in defcending to the minor mode 
of la, ftill we are not fure that the mode is minor till the fa or ut uatural is found ; both of which imprefs 

a peculiar charaXer on the minor mode, viz. ut natural, in riling and in defcending, and the fa natural in de¬ 

fcending. 
(f) Species was the only word which occurred to the tranflator in Englilh by which he could render the 

French word genre. It is, according to Rouffeau, intended to exprefs the different divilions and difpofitions 

of the intervals which formed the two tetrachords in the ancient diatonic fcale ; and as the gammut of the mo¬ 

derns confide likewife of two tetrachords, though diverfified from the former, as our author has Ihown at 

large, the genre, or fpecies as the tranflator has been obliged to exprefs it, muft confift in the various difpofi¬ 
tions and divilions of the different intervals between the notes or femitones which compofe the modern fcale. 

(z) There are likewife other minor modes, into which we may pafs in our egrefs from the mode major of 

ut; as that of fa minor, in which the perfeX minor chord fa, la]), ut, includes the found ut, and whofe fcale 

in afeent fa, fol, la]), f]), ut, re, mi, fa, only includes the two founds la]), ft]), which do not occur in the 
fcale of ut. We find an example of tin's tranfition from the mode major of ut to that of fa minor, in the opera 

of Pygmalion by M. Rameau, where the farabando is in the minor mode of fa, and the rigadoon in the mode 

major of ut. This kind of tranfition, however, is not frequent. 
The minor mode of re has only in its fcale afcending re, mi, fa, fol, la, ft, ut%, re, one ut lharp which is 

not found in the fcale of ut. For this reafon a tranfition may likewife be made, without grating the ear, from 

the mode of ut major to the mode of re minor; but this paflage is lefs immediate than the former, becaufe the 

chords ut, mi, fol, ut, re, fa, la, re, not having a fingle found in common,, one cannot (art. 37.) pafs im: 

mediately from the one to the other. 



Theory of fol, Ji, re, fa; this fa which is added, forms a diflo- 
Harmony na[rce withyJ/(art. 18.) It is for that reafon that the 

chord fol Ji re fa, is called a dijfonant chord, or a chord 
of the feventh. It ferves to diftinguifh the fifth fol 

from the generator ut, which always implies, without 
mixture or alteration, the perfeft chord ut, mi, fol, ut, 

■ refuhing from nature itfelf (art. 32 ) By this we may 
fee, that when we pafs from ut to fA, one pafles at the 

fame time from ut to fa, becaufe fa is found to be com¬ 

prehended in the chord of fol; and the mode of ut by 
thefe means plainly appears to be determined, becaufe 

there i3 none but that mode to which the founds yi 

Iifi and fol at once belong. 

Manner of 96. Let us now fee wh3t may be added to the har- 
treating dif-mony fa, la, ut, of the fifth fa below the generator, 
ionances to diftinguilh this harmony from that of the generator, 
continued. feems probable at firft, that we fliould add to it the 

other fifth fol, fo that the geuerator ut, in palling to 

fa, may at the fame time pafs to fol, and that by this 

the mode fhoutd be determined : but this introdu&ion 
offol, in the chord fa, la, ut, would produce two fe- 

conds in fuccefiion fa, fol, fol, la, that is two fay, two 

diffonances whofe union would prove extremely harfh 
to the ear; an inconvenience which ought carefully to 

be avoided. For if, to diftinguilh the mode, we Ihotild 

alter the barmony of the fifth fa in the fundament-al 

bafs, it muft only be altered in the leaft degree pof- 

*47 flb,e* 
Chord of 97. For this reafon, inftead offol, we (hall take its 
the great fifth re, which is the found that approaches it the near- 
fixth. eft. an(j we j^ajj havCj ;nfteaj of t{*e fifth fa the chord 

fa, la, ut, re, which is called a chord of the great Jixth. 
One may here remark the analogy there is obferved 

between the harmony of the fifth fol, and that of the 

1*8 fifth fa. 
The fubjeft 98. The fifth fol, in rifing above the generator, gives 
of diflonan- a cfiord entirely confiding of t hirds afeending from fol, 

Med°ntl" fi re, fa; now the fifth fa being below the gene¬ 
rator ut in defeending, we (hall find, as we go lower by 

thirds from ut towards fa, the fame founds ut, la, fa, 

re, which form the chord fa, la, ut, re, given to the 

fifth fa. 
99. It appears befides, that the alteration of the 

harmony in the two fifths confifts only in the third mi¬ 

nor re, fa, which was reciprocally added to the har¬ 

mony of thefe two fifths. 

Theory of 

Chap. XII. Of the Double Vfe, or Employment of H“rmony. 

Dijfonance. 

• • 1 
too. It is evident by the refemblance of founds to Account of 

their odtaves, that the chord fa, la, ut, re, is in effe&the double 

the fame as the chord re, fa, la, ut, taken inverfely *, 

that the inverfe of the chord ut, la, fa, re, has been 'Seeinver- 
found (art. 98.) in defeending by thirds from the g«- ted. 
nerator ut (aa). ijo 

101. The chord re, fa, la, ut, is a chord of the fe- Difference 
venth like the chord fol, ji, re, fa: with this only dif- between 
ference, that in this the third fol,Ji, is major; whereasdominant' 

in the fecond, the third re, fa, is minor. If the fa dominant! 
were (harp, the chord re, fa%, la, ut, would be a ge¬ 

nuine chord of the dominant, like the chord fol, Ji, re, 

fa; and as the dominant fol may defeend to ut La the 
fundamental bafs, the dominant re implying or carry¬ 

ing with the third majorfa% might in the fame man¬ 

ner defeend to fol. 

102. Now I fay, that if the fd% Ihould be changed 

into fa natural, re, the fundamental tone of this chord 

re, fa, la, ut, might ftill defeend to fol; for the change 
from fa% to fa natural, will have no other effedt, than 
to preferve the imprefiian of the mode of ut, inftead 

of that of the mode of fol, which the fa $ would have 
here introduced. For what remains, the note re will al¬ 

ways preferve its character as the dominant, on ac¬ 

count of the mode of ut, which forms a feventh. Thus 

in the chord of which we treat, re, fa, la, ut, re, may 

be confidered as an imperfe3 dominant; I call it im¬ 
perfect, becaufe it carries with it the third minor fa, 
inftead of the third major fa%. It is for this reafon 

that in the fequel I fhall call it limply the dominant, 

to diftinguilh it from the dominant fol, which fhall be 
named the tonic dominant. See Domi- 

103. Thus the founds fa and fol, which cannot fuc- nant’ 
ceed each other (art. 36.) in a diatonic b^fs, when 

they only carry with them the perfedl chords fa, la, 

ut, fol, Ji, re, may fucceed one another if you join re 
to the harmony of the firft, and fa to the harmony of 

the fecond ; and if you invert the firft chord, that is 

to fay, if you give to the two chords this form, re, fa, 

la, ut, fol, Ji, re, fa. *3* 
104. Befides, the chord fa, la, ut, re, being al- Seemi“g 

lowed to fucceed the perfeft chord ut, mi, fol, ut, it ^srecon- 

follows died. 

(aa) “ M. Rameau, in feveral pafiages of his works, (for inftance, in p. no, in, 112, and 113, of the Ge¬ 
neration Harmonique,) appears to confider the chord re, fa, la, ut, as the primary chord and generator of the 

chord fa, la, ut, re, which is nothing but that chord itfelf reverfed; in other pafiages (particularly in p. 116 
of the fame performance), he feems to confider the firft of thefe chords as nothing elfe but the reverfe of the 

fecond. It would feem that this great artift has neither expreffed himfelf upon this fubjeft with fo much uni¬ 

formity nor with fo much precifion as is required. For my own part, I think there is fome foundation for 
confidering the chord fa, la, ut, re, as primitive; 1. Becaufe in this chord, the fundamental and principal note 

is the fub-dominant fa, which ought in effedt to be the fundamental and principal found in the chord of the 

fub-dominant. 2. Becaufe that without having recourfe, with M. Rameau, to harmonical and arithmetical 

progrefiions, of which the confideration appears to us quite foreign to the queftion, we have found a probable 
and even a fatisfaftory reafon for adding the note re to the harmony of the fifth fa, (art. 96 and 97.) The 

origin thus afiigned for the chord of the fub-dominant appears to us the moft natural, though M. Rameau does 

not appear to have felt its full value; for fcarcely has it been flightly infinuated by him.”- 
Thus far our author. We do not enter with him into the controverfy concerning the origin of the chord 

in queftion; but only propofe to add to his definition of the fub-dominant, Roufleau’s idea of the fame note. 

It is a name, fays he, given by M. Rameau to the fourth note in any modulation relative to a given key, which 

of confequence is Ln the fame interval from the key in defeending as the dominant in rifing ; from which cir- 

cumftance it takes its name. 



j Part I, MU 
I Theory of follows for the fame reafons, that the chord ut, mi, fol, 
jj Harmony. utf may ^ fucceeded by re, fa, la, ut; which is not 

contradi&ory to what we have above faid (art. 37.), 

that the founds ut and re cannot fucceed one another 

in the fundamental bafs: for in the paflage quoted, we 

had fuppofed that both ut and re carried with them a 
perfect chord major; whereas, in the prefent cafe, re 

carries the third minor fa and likewife the found ut, 
by which the chord re fa la ut is conne&ed with 

that which precedes it ut mi fol ut, and in which the 

found ut is found. Befides, this chord, re fa la ut, is 

properly nothing elfe but the chord fa la ut re in¬ 
verted, and, if we may fpeak fo, difguifed. 

Double em- 105* This manner of prefenting the chord of the 
ployment, fub-dominant under two different forms, and of em- 
what, and ploying it under thefe two different forms, has been 

wl’y called by M. Rameau its double office or employment *. 

**See This is the fource of one of the fineft varieties in har- 
Double em- mony; and we fhall fee in the following chapter the 
ployment. advantages which refult from it. 

We may add, that as this double employment is a 

kind of licence, it ought not to be pra<ftifed without 

fome precaution. We have lately feen that the chord 

re fa la ut, confidered as the inverfe of fa la ut re, 

may fucceed to ut mi fol ut; but this liberty is not 

reciprocal: and though the chord fa la ut re, may be 

followed by the chord ut mi fol ut, we have no right 
to conclude from thence that the chord re fa la ut, 

confidered as the inverfe oifa la ut re, may be follow¬ 

ed by the chord ut mi fol ut. For this the reafon fhall 

be given Chap. XVI. 

Chap. XIII. Concerning the Ufe of this Double Em¬ 
ployment, and its Rules. 

By the3 106. We have fhown (Chap, vi.) how the diatonic 
double ufe fcale, or ordinary gammut, maybe formed from the 
of the fundamental bafs fa, ut,fol, re, by twice repeating the 

tionedmen* word fo ‘n that ^e”e8» that t*1'8 gammut is primi- 
chord the tively and originally compofed of two fimilar tetra- 
impreflion chords, one in the mode of ut, the other in that of fol, 
of the mode Now it is poffible, by means of this double employ- 

™albe , meflt, to preferve the imprefiion of the mode of ut 
pre erve . trough ,he wh0le extent of the fcale, without twice 

repeating the note fol, or even without fuppofing this 

repetition. For this effed we have nothing to do but 

form the following fundamental bafe, 

ut, fol, ut, fa, ut, re, fol, ut: 
in which ut is underftood to carry with it the perfed 

chord ut mi fol ut; fol, the chord fol ft re fa; fa, the 

SIC. (35) 
chord fa la ut re; and re, the chord re fa la ut. It Theory of 
is plain from what has been faid in the preceding chap- Harmony, 

ter, that in this cafe ut may afcend to re in the funda-' 

mental bafs, and re defcend to fol; and that the im- 
preflion of the mode of ut is preferved by tht fa natu¬ 

ral which forms the third minor re fa, inftead of the 
third major which re ought naturally to imply. 

107. This fundamental bafs will give, as it is evi¬ 
dent, the ordinary diatonic fcale, 

ut, re, mi, fa, fol, la, fi, UT, 
which of confequence will be in the mode of ut alone; 

and if one fhould choofe to have the fecond tetrachord in 

the mode of fol, it will be necefiary to fubftitute fa% 
inftead of fa natural in the harmony of re (bb). 

108. Thus the generator ut may be followed ac¬ 

cording to pleafure in afcending diatonically either by 

a tonic dominant (re fa% la ut), or by a Ample do¬ 
minant (re fa la ut). 

109. In the minor mode of la, the tonic dominant 
mi ought always to imply its third major mi Jol $>, 

when this dominant mi defcends to the generator la 
(art. 83.); and the chord of this dominant fhall be mi 

foW Ji re, entirely fimilar to fol f: re fa. With refpeft 
to the fub-dominant re, it will immediately imply the 

third minor fa, to denominate the minor mode; and 
we may add fi above its chord re fa la, in this man¬ 

ner re fa la f, a chord fimilar to that of fa la ut re; 

and as we have deduced from the chord fa la ut re, 
that of re fa la ut, we may in the fame manner deduce 

from the chord re fa la Ji, a new chord of the feventh 

fi re fa la, which will exhibit the double employment of 
diffimances in the minor mode. 

110. One may employ this chord ft re fa la, to pre¬ 

ferve the imprefiion of the mode of la in the diatonic 

fcale of the minor mode, and to prevent the neceffity 

of twice repeating the found mi: but in this cafe, the 

fa muff be rendered fharp, and change this chord to Ji 

re fa % la, the fifth of fi is fa as we have feen 
above; this chord is then the inverfe of rt fa% la f, 
where the fub-dominant implies the third major; 
which ought not to furprife us. For in the minor 

mode of la, the fecond tetrachord mi fa% fol % la is 
exa&ly the fame as it would be in the major mode of 

la; now, in the major mode of la, the fub-dominant 
re ought to imply the third major fa%. 

111. From thence we may fee that the minor mode Divetfities 
is fufceptible of a much greater number of varieties in the mi- 

than the major: likewife the major mode is the pro- nor n’°‘,e 

du£t of nature alone; whereas the minor is, in fomeJ^oU”U" 

[ e 2 ] meafure, than in the 
major. 

(bb) We need only add, that it is eafy to fee, that this fundamental bafs ut fol, ut fa, ut re, fol ut, which 

formed the afcending fcale ut, re, mi, fa, fol, la, ft, UT, cannot by inverting it, and taking it inverlely in this 

manner/, ut, fol, re, ut, fa, ut, fol, UT, form the diatonic fcale UT,ft, la, fol, fa, mi, re, ut, in defeent. In 
reality, from the chord fol, ft, re, fa, we cannot pafs to the chord re, fa, la, ut, nor from thence to ut, mi, 

fol, ut. It is for this reafon that in order to have the fundamental bafs of the fcale UT, ft, la, fol, fa, mi, re, 
ut, in defeent, we muff either determine to invert the fundamental bafs mentioned in art. 55. in this manner, 

ut, fol, re, fol, ut, fa, ut, fol, ut, in which the fecond fol and the fecond ut anfwer to the fol alone in the fcale; 

or otherwife we muff form the fundamental bafs ut, fol, re, fol, ut, fol, ut, in which all the notes imply per¬ 

fect chords major, except the fecond fol, which implies the chord of the feventh fol, fi, re, fa, and which an- 

fwers to the two notes of the fcale fol, fa, both comprehended in the chord fol, fi, re, fa. 
Which ever of thefe two baffes we fhall ehoofe, it is obvious that neither the one nor the other fhall be wholly 

in the mode of ut, but in the mode of ut and in that of fol. From whence it follows, that the double em¬ 
ployment which gives to the fcale a fundamental bafs all in the fame mode when afcending, cannot do the fame 

in defeending; and that the fundamental bafs of the fcale in defeending will be neceffarily in two different 

modes. 



( 36 ) . M U 
Theory of meafure, the produft of art. But in return, the ma- 
Ijarniony jQr mocje has received from nature, to which it owes 

its immediate formation, a force and energy which the 

minor cannot boaft. 

SIC. Part I. 
mi folft, as likewife in the note fol of the fame chord ; Theory of 
the fecond in the note la of the chord fa la ut mi, as Harmony- 

likewife in the note ut of the fame chord. AH toge- ' ’ 

ther then feem to allow the artift to introduce the 

Chap. XIV. Of the Different Kinds of Chords of 
13J the Seventh. 

Tnveftiga- 112. The diffonance added to the chord of the do- 

ther art6in minant and the fub-dominant, though in fomemea- 
confe- ’ fure infinuated by nature (Chap, xi.), is neverthelefs 
quenceof a work of art: but as it produces great beauties in 
fome fuc- harmony by the variety which it introduces into it, let 

vances ^ us ^‘^cover whether, in confequence of this firft advance, 

may not beart may not ftill be carried farther, 
carried far- ii 3. We have already three different kinds of 
ther. chords of the feventh, viz. 

135 1. The chord fol ft re fa, compofed of a third ma- 
Different jor followed by two thirds minor, 

the °f 2* c^or^ re f* la ut> or ft re fa% la, compo- 
vemh. fed of a third major between two minors. 

3. The chord ft re fa la, compofed of two thirds 

minor followed by a major. 

1J4. There are flill two other kinds of chords of the 
feventh which are employed in harmony; one is com¬ 

pofed of a third minor between two thirds major, ut 

mi fol ft, or fa la ut mi} the other is wholly compo¬ 

fed of thirds minor Jb/% ft re fa. Thefe two chords, 
which at firft appear as if they ought not to enter into 
harmony if we rigoroufly keep to the preceding rules, 

are neverthelefs frequently pra&ifed with fuccefein the 

fundamental bafs. The reafon is this: 
The chords 115. According to what has been faid above, if 
laft defcri- We would add a feventh to the chord ut mi fol, to 
bed admif- a dominant of ut, one can add nothing but-j/ffot 

why! a" anc* *n ttt mi wou^ be the chord of 
the tonic dominant in the mode of fa, as folft re fa 
is the chord of the tonic dominant in the mode of ut: 

but if you would preferve the imprefiion of the mode 
of ut in the harmony, you then change this fi\) into f 

natural, and the chord ut mi fol ft) becomes ut mi 

folft. It is the fame cafe with the chord falaut mi, 

which is nothing elfe but the chord fa la ut mi]) ; in 
which one may fubftitute for mi'), mi natural, to pre¬ 

ferve the imprefiion of the mode of ut, or of that 

offa. 
Befides, in fuch chords as ut mi folft, fa la ut mi, 

the founds ft and mi, though they*form a diffonance 
with ut in the firft cafe, and with fa in the fecond, 

are' neverthelefs fupportable to the ear, becaufe thefe 
founds ft and mi (art. 19.) are already contained and 

underftood, the firft in the note mi of the chord ut 

nottf and mi into thefe two chords (cc). 

116. With refpedt to the chord of the feventh fol$ Chords of 
f re fa, wholely compofed of thirds minor, it may the feventh 

be regarded as formed from the union of the two 

chords of the dominant and of the fub-dominant in plained, 
the minor mode. In effect, in the minor mode of la, 

for inftance, thefe two chords are mi fol% ft re, and 
re fa la f, wliofe union produces mi, fol%, f, re, fa, 

la : Now if we fhould fuffer this chord to remain 

thus, it would be difagreeable to the ear, by its 

multiplicity of difionances, re mi, mi la, la ffl% 
la f, re fol%, (art. 18.); fo that, to avoid this incon- 

veniency, the generator la is immediately expunged, 

which (art. 19.) is as it were underftood in re, and 

the fifth or dominant mi whofe place the fenfible 
note fol% is fuppofed to hold : thus there remains no 

more than the chord Jbl% Ji re fa, wholly compofed 
of thirds minor, and in which the dominant mi is con- 

fidered as underftood; in fuch a manner that the 
chord fol% ft re fa, reprefents the chord of the tonic 

dominant mi fol% ft re, to which we have joined the 

chord of the fub-dominant re fa la ft, but in which the 

dominant mi is always reckoned the principal note 
(m>). 

117. Since, then, from the chord mifol%fi re, we 

may pafs to the perfect la ut mi la, and vice verfa ; 

we may in like manner pafs from the chord fol% Ji re 
fa, to the chord la ut mi la, and from this laft to the 

chord fol% ft re fa: this remark will be very ufeful to 
us in the fequel. 

Chap. XV. Of the Preparation of Difcords. 

118. In every chord of the feventh, the higheftdffommce, 
note, that is to fay, the feventh above the fundamen- what. 

tal, is called a diffonance or differd; thus fa is the 

diffonance of the chord folf re fa, ut in the chord re 

fa la ut, &c. I40 
119. When the chord fflft re fa follows the chord Manner of 

ut ini fol ut, as this may happen, and in reality often preparing 
happens, it is obvious that we do not find the diffo-difionances 

nance fa in the preceding chord ut mi fol ut. Nor ["J* l®a" 
ought it indeed to be found in that chord ; for this 
diffonance is nothing elfe but the fub-dominant added 

to the harmony of the dominant to determine the 

mode: now, the fub-dominant is not found in the 
harmony of the generator. 

120. For the fame reafon, when the chord of the 

fub- 

(cc) On the contrary, a chord fuch as ut mi]) fol ft, in which mi would be flat, could not be admitted 
in harmony, becaufe in this chord the Ji is not included and underftood in mi]). It is the fame cafe with 
feveral other chords, fuch as Ji re fala:$.,f re% fa la, &c. It is true, that in the laft of thefe chords, la is 

included in fa, but it is not contained in re% ; and this re% likewife forms with fa and with la a double 
diffonance, which, joined with the diffonance f fa, would neceffarily render this chord not very pleafing to the 

ear: we fhall yet, however, fee in the fecond part, that this chord is fometimes ufed. 
(dd) We have feen above (art 109.) that the chord ft re fa la, in the minor mode of la, may be regarded 

as the inverfe of the chord re fa la ft: it would likewife feem, that, in certain cafes, this chord ft re fa la 

may be confidered as compofed of the two chords fflft re fa, fa la ut re, of the dominant and of the fub- 
dominant of the major mode of ut■; which chords may be joined together, after having excluded from them, 

1. The dominant fol, reprefented by its third major f, which is prefumed to retain its place. 2. The note 

ut which is underftood in fa ; which will form this chord ft re fa la. The chord^ re fa la, confidered in this 

point of view, may be underftood as belonging to the major mode of ut upon certain occafions. 
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Theory of fub-dominant fa la ut re follows the chord ut mi fol this difionance, in that part of the modulation where Theory of 
Harmony. tjjC notc re> which forms a diffonance with ut, r-J —1J J"r—J-:r- J:-- 

is not found in the preceding chord. 

It is not fo when the chord re fa la ut follows 

the chord ut mi fol ut; for ut, which forms a diflo- 

it is found, (hould defcend or rife diatonically upon Harni0Dy. 

another note, which may be one of the confonances ~”"— 
of the fubfequent chord. I4+ 

126. Now in the chord of the tonic dominant it In the 

nance in the fecond chord, Hands as a confonance in ought rather to defcend than to rife ; for this reafon. ch°rd of' 

141 the preceding. cccumg. Let us take, for inftance, the chord fol fi re fa follow- 

Difionance 121. In general, difionance being the production ed by the chord ut mi fol ut ; the part which formedthediflh-* 

ilerable to" art (Chap- x‘0> especially in fuch chords as are the difionance fa ought to defcend to mi rather than nance 
ithe ear not °f the tonic dominant nor fub-dominant; the rife to fol, though both the founds mi and fol are found fhould ra- 
when found only means to prevent its difpleafing the ear by ap- in the fubfequent chord ut mi fol ut; becaufe it is*|j® 
in prece- pearing too heterogeneous to the chord, is, that it more natural and more conformed to the connexion fcend, and 

may be, if we may fpeak fo, announced to the ear which ought to be found in every part of the mufic, why. 

by being found in the preceding chord, and by that that fol fhould be found in the fame part where 

means ferve to conned the two chords. From whence fol has already been founded, whilft the other part 

follows this rule . 

of<Mbna°n 122‘ every chord of the feventh, which is not 
ces how30" the chord of the tonic dominant, that is to fay, (art. 
performed. *02.) which is notcompofed of a third major followed 

by two thirds minor, the difionance which this chord 

forms ought to Hand as a confonance in the chord which 

precedes it. 

This is what we call a prepared, dijfonance. 

123. From thence it follows, that in order to pre- 

was founding fa, as may be here feen (parts firft and 
fourth) 

Firft part, fa mi. 

Second, - - - ft ut. 
Third, - - - re ut. 

Fourth, - - - fol fol. 

Fundamental bafs, - fol ut. 

127. For the fame reafon, in the chord of the Confequen- 
fimple dominant re fa la ut, followed by fol ft re fa, ces of the 

pare a difionance, it is abfolutely neceffary that the the difionance ut ought rather to defcend to f than 

fundamental bafs ihould afcend by the interval of a rife to re. iue"45 

128. In lhort, for the fame reafon, we lhall find. Another fecond, as 

UT mi fol ut, RE fa la ut; 
or defcend by a third, as 

UT mi fol ut, LA ut mi fol; 
or defcend by a fifth, as 

UT mi fol ut, FA la ut mi - 
rn every other cafe the difionance cannot be be pre¬ 

pared. This is what may be eafily afcertained. If, 

for inftance, the fundamental baf3 rifes by a third, 

as ut mi fol ut, mi fol f re, the difionance re is not 
found in the chord ut mi fol ut. The fame might be 

fa id of ut mi fol ut, fol f re fa, and ut mi fol ut, f re 

fa la, in which the fundamental bafs rifes by a fifth or 
defcends by a fecond. 

124. It may only be added, that when a tonic, 

that is to fay, a note which carries with it a perfedt 

chord, is followed by a dominant in the interval of a 

fifth or third, this procedure may be regarded as a 
procefs from that fame tonic to another, which has 

that in the chord of the fub-dominant/a la ut re, the confonance. 

difionance re ought to rife to mi of the following 

chord ut mi fol ut, rather than defcend tout; whence 

may be deduced the following rules. I47 

129. i®. In every chord of the dominant, whether But is de¬ 
tonic or Ample, the note which conftitutes the feventh, du«<I from- 

that is to fay the difionance, ought diatonically to f?*mer 

defcend upon one of the notes which form a confonance |jons> 
in the fubfequent chord. 

2°. In every chord of the fub-dominant, the diffo- 

nance ought to rife diatonically upon the thirdof the 

fubfequent chord. 148 
130. A difionance which defcends or rifes diatonic D'fi,n»nce 

cally according to thefe two rules, is called a dijfonance tved* 

refolved. _ See Refill 
From thefe rules it is a neceffary refult, that the turn. 

chord of the feventh re fa la ut, though one Ihould 

even confider it as the inverfe of fa la ut re, cannot 
been rendered a dominant by the addition of thje be fucceeded by the chord ut mi fol ut, fince there is 

difionance. not in this laft chord of fi any note upon which the 

Moreover, we have feen (art. 119, and r2<3.) that difionance ut' of the chord re fa la ut can defcend.- 

One may befides find another reafon for this rule,- 

in examining the nature of the double employment of 

diffonances. In effeft, in order to pafs from re fa la 

ut, to ut mi fol ut, it is neceffary that re fa la utr 
(hould in this cafe be underftood as the inverfe of 

a difionance does not ftand in need of preparation in 

the chords of the tonic dominant and of the fub-domi¬ 
nant : from whence it follows, that every tonic carry¬ 

ing with it a perfeft chord, may be changed into a 

tonic dominant (if the perfeft chord be major), or 

into a fub-dominant (whether the chord be major or fa la ut re. Now the chord re fa la ut, can only be- 

minor) by adding the difionance all at once. conceived as the inverfe of fa la ut re, when this; 

n vtt-t 1 „ , /- r , • chord re fa la ut precedes or immediately follows the 
Chap. XVI.. Of the Rule for refolvmg Dtjfo- ut mifdut. ln every other cafe the chord re fa la ut 

nances. is a primitive chord; formed from the perfect minor 

125. We have feen (Chap. v. and vi.) how the di- chord re fa la, to which the difionance ut was added,, 

atonic fcale, fo natural to the voice, is formed by to take from re the charafter cf a tonic. Thus the 

the harmonics of fundamental founds ; from whence it chord re fa la ut, could not be followed by the chord 

and made follows, that the moft natural fuccefiion of harmouical ut mi fol ut, but after having been preceded by the 
to appear founds is to be diatonic. To give a difionance then, fame chord. Now, in this cafe, the double employment 

rafter ofa" *n I°me meafure, as much the chara&er of an bar- would be entirely a futile expedient, without producing 

harmonics. monic found as maybe poffible, it is neceffary that any agreeable effect, becaufe, inftead of this fuc- 
ceflion 

Diflonan- 
ces to be r< 
folved, 
mud be 
difguifed 
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Theory of cefiion of chords, ut mi fol ut, re fa la ut, ut mi 
Harmony. ;t Would be much more eafiy and natural to 

fubftitute this other, which furnifhes this natural pro- 

cefs, ut mi fol ut, fa la ut re, ut mi fol ut. The 
proper ufe of the double employment is, that, by 

means of inverting the chord of the fubdominant, it 

may be able to pafs from that chord thus inverted, to 

any other chord except that of the tonic, to which it 

naturally leads. 

Chap. XVII. Of the Broken or Interrupted 
Cadence. 

The left of 131. In a fundamental bafe which moves by fifths, 
pcrfeftion there is always, as we have formerly obferved (Chap, 
in cadences vjjj \ a rep0fe more or lefs perfed from one found to 

in ihe°fun-anc>t^er * and confequence there mud like wife be 
damenial a repofe more or lefs perfeft from one found to ano* 
tafs. therin the diatonic fcale, which refults from that bafs. 

It may be demonftrated by a very fimple experiment, 

that the caufe of a repofe in melody is folely in the 
fundamental bafs expreffed or underftood. Let any 

perfon ling thefe three notes ut re ut, performing on 

the re a lliake, which is commonly called a cadence; 
the modulation will appear to him to be finilhed after 

the fecond ut, in fuch a manner that the ear will 

neither expedt nor wilh any thing to follow. The 
cafe will be the fame if we accompany this modula¬ 

tion with its natural fundamental bafs ut fol ut : but if, 

inftead of that bafs, we Ihould give it the following, 

ut fol la { in this cafe the modulation ut re ut would 
not appear to be finilhed, and the ear would ftill ex- 

pedt and defire fomething more. This experiment may 

tJ0 eafily be made. 
jtrokeu ca- 132. This paffage fol [a, when the dominant fol 
dences, diatonically afeends upon the note la, inftead of de- 
what, and fcending by a fifth upon the generator ut, as it ought 

See Cadence, naturally to do, is called a broken cadence; becaufe the 
perfedl cadence fol ut, which the ear expedted after 
the dominant^/, is, if we may fpeak fo, broken and 

fufpended by the tranfition from fol to la. 
133. From thence it follows, that if the modula¬ 

tion ut re ut appeared finilhed when we fuppofed no 

bafs to it at all, it is becaufe it3 natural fundamental 

bafs ut fol ut is fuppofed to be implied; becaufe the 
ear defire9 fomething to follow this modulation, as 

foon as it is reduced to the neceffity of hearing ano¬ 

ther bafs. 
Origin of 134. The interrupted cadence may, as it feems to 
interrupted me, be confidered as having its origin in the double 
cadence in employment of dijfonances ; fince this cadence, like the 
the double double employment, only confifts in a diatonic proce- 

mentoV dure of the bafs afeending (chap, xii.) Ineffeft, no- 

di Honan- thing hinders us to defeend from the chord fol ft re fa 
ces. 

s 1 c. Part 
4 y of to the chord ut mi fol la, by converting the tonic ut in- Theory ov 

to a fub-dominant, that is to fay, by palfing all at Harm°ny. | 

once from the mode of ut to the mode of fol: now to 

defeend from folfire fa to ut mi fol la is the fame thing 

as to rife from the chord fol ft re fa to the chord la ut 
mi fol, in changing the chord of the fubdominant ut 

mi fol la for the imperfeA chord of the dominant, 

according to the laws of the double employment. 

‘“‘l 

me laws ui uic uuuuic uupiuymciiL 

135. In this kind of cadence, the diffonance of the Manner of if 
firil chord is refolved by defceoding diatonically upon performingu 

the fifth of the fubfequent chord. For inltance, in the 

broken cadence folfire fa, la ut mi fol, the diffonance e ce* 

fa is refolved by defending diatonically upon the fifth 

mi. iJ3 I 
136. There is ftill another kind of cadence called Interrupted® 

an interrupted cadence, where the domiuant defcends^®tnce> 

by a third to another dominant, inftead of defendingsee£^MC(^| 
by a fifth upon the tonic, as in this procefs of the bafs, 

folfi re fa, mi fol fi re ; in the cafe of an interrupted 

cadence, the diffonance of the former chord is refolved 
by defeending diatonically upon the oftave of the 

fundamental note of the fubfequent chord, as may be 

here feen, where fa is refolved upon the o&ave of mi. 

137. This kind of interrupted cadence, a3 it feems Origin of 
tome, has likewife its origin in the double employ-this kind of' 

ment of diffonances. For let us fuppofe thefe two f.a.den.cf>. 1 

chords in fucceffion, fol fi re fa, filfi re mi, where the Redouble 
note fol is fucceffively a tonic dominant and fub-do-employ- 
minant 5 that is to fay, in which we pafs from the mem. 

mode of ut to the mode of re; if we Ihould change 
the fecond of thefe chords into the chord of the do¬ 

minant, according to the laws of the double employ¬ 

ment, we Ihall have the interrupted cadence fol fi re 

fa, mi fol fi re. 

Chap. XVIII. Of the Chromatic Species. ^ 

138. The feries or fundamental bafs by fifths pro- Fundamcn- 

duces the diatonic fpecies in common ufe (chap, vi.) rtal bffs 

now the third major being one of the harmonics of a ^. 

fundamental found as well as the fifth, it follows, thirds ma- 
that we may form fundamental baffes by thirds ma-jor. 
jor, as we have already formed fundamental baffes by 

fifths. x5s 
139. If then we ftiould form this bafs ut, mi, fol% A chroma- 

the two firft founds carrying each along with it theirtic interval, 

thirds major and fifths, it is evident that ut will give femitone 
fol, and that mi will give fol%: now the femitone which how found, 
is between this fol and this fopfe is an interval much See fig. K. 

lefs than the femitone which is found in the diatonic 
fcale between mi and fa, or between fi and ut. This 
may be afeertained by calculation (ee) ; it is for this 

reafon that the femitone from mi to fa is called major, 

and the other minor (ff). 
140. If 

(ee) In reality, ut being fuppofed 1 as we have always fuppofed it, mi is p,and fol% : now fol being 4, 
fol% then (hall be to fol as ^ to 1; that is to fay, as 25 times 2 to 3 times 16 : the proportion then oi fol % 

to fol is as 25 to 24, an interval much lefs than that of 16 to 15, which conftitute3 the femitone from ut to fi, 

or from fa to mi (note l). 
(vf) It may be obferved, that a minor joined to a major femitone, will form a minor tone; that is to fay, 

if one rifes, for inftance, from mi to fa, by the interval of a femitone major, and afterwards from fa to fa% 
by the interval of a miuor femitone, the interval from mi to fa% will be a minor tone. For let us fuppofe mi 

to be 1, fa will 44, and/*$: will be \\ of 4-f; that is to fay, 25 times 16 divided 24 times 15, or lf ; mi then 

is to fa% as 1 is to 'f, the interval which conftitutes the minor tone (note n.) 
With refpeft to the tone major, it cannot be exattly formed by two femitones ; for, x. Two major femitones 



Part I. MUSIC. (39 ) 
Theory of 140. If the fundamental bafs fhould proceed by of thirds minor in defeending, ut, /a, gives ut, ut% Theory of 
Harmony, thirds minor in this manner, ut, mi]), a fuccefiion (hh) ; and the feries of thirds major in defeending, ut, HarmotlF- 

~ which is allowed when we have inveftigated the origin la\), gives ut, ut\) (11). IJp 

of the minor mode (chap, ix.), we (hail find this mo- 143. The minor femitone conditutes the fpeciesThe minor 
riulation fol, fol]), which would likewife give a minor called chromatic; and with the fpecies which moves by femitone 

femitone (cc) 
An intone- 141. The minor femitone is hit by young prafti- 

. minor tioners in intonation with more difficulty than the fe- 

Ei(0.ne mitone major. For which this reafon may be affign- 
■ 1 cu 110 e(] ? The femitone major which is found in the diato- 

nick fcale, as from mi to fa; refults from a fundamen¬ 

tal bafs by fifths ut fa, that is to fay, by a fuccefiion 

ihone 
iifficult to 

hit, and 
why. 

diatonic intervals, refulting from the facet llion of Pre’ 

fifths (chap. v. and vi.), it comprehends the whole °fconsumes 

melody. chromatic 

Ckap. XIX. Of the Enharmonic Species. 

144. The two extremes, or higheft and lowed notes, Dlefis or 

utfol%t of the fundamental bafs by thirds major, a^7»;ei?h?rmo* 

which is moft natural, and for this reafon the eafied fol%, give this modulation ut ; and thefe two'^hat 
to the ear. On the contrary, the minor femitone arifes founds ut,ft%, differ between themfelves by a fmall in- and how ' 
from a fuccefiion by thirds, which is dill lefs natural terval which is called the d'tefis, or enharmonic fourth* formed, 

than the former. Hence, that fcholars may truly hit of a tone (ll), which is the difference between a fe- * See Fourth 

the minor femitone, the following artifice is employ- mitone major and a femitone minor (mm). This quar-®-' a 0,‘e' 

ed. Let us fuppofe, for indance, that they intend to ter tone is inappretiable by the ear, and impracticable 

ife from fol to fol% ; they rife at fird from fol to la, upon feveral of our indruments. Yet have means been 

found to put it in practice in the following manner, 

or rather to perform what will have the fame effeft up¬ 
on the ear. itfi 

143. We have explained (art. 116.) in what man- Manner of 

ner the chord fol% Ji re fa may be introduced into the feem'ng1,y 
introducing 

fedily true, or at lead fuppofed fuch. This chord fup-va) upon 
plying the place of the chord of the dominant (art. indruments 

then defeend from la to fol $ by the interval of a fe¬ 

mitone major; for this fol (harp, which is a femitone 

major below la, proves a femitone minor above fol. [See 

1 jS the notes (ee) and (ff).] 
Minor fe- 142. Every procedure of the fundamental bafs by 

mitone to thirds, whether major or minor, riling or defeending, minor mode, entirely confiding of thirds minor 

everyUpro'n§*ves l^e m*nor femitone. This we have already feen 
cedure of from the fuccefiion of thirds in afeeuding. The feries 
the funda¬ 
mental 

thirds? in immediate fuccefiion would produce more than a tone major. In effeCt, 44 multiplied by -ff- gives -i-f-f, which 
is greater than the interval which conditutes (note n), the major tone. 2. A femitone minor and a femi¬ 

tone major would give lefs than a major tone, lince they amount only to a true minor. 3. And, a fortiori, two 
minor ftmitones would give dill lefs. 

(gg) In effeft, mil) being f, fol]) will be 4 of f ; that is to fay, (note c) -It* now tbe proportion of to 
(note c) is that of 3 times 25 to 2 times 36; that is to fay, as 25 to 24. 

(hh) La being ■§■> is £ of £5 that is to fay 44> and ut is 1 : the proportion then between ut and ut% 

is that of 1 to or of 24 to 25* 
(11) La\■) being the third major below ut, will be \ (note c); ut\), then, is jf-ofl*; that is to fay -if-. The 

proportion, then, between ut and ut\) is as 25 to 24. 
(ll) Sol $ being $£■, and being £ of 4£, we (hall have equal (note c) to yTy, and its oftave below 

(hall be -f-iT; an interval lefs than unity by about or T’T. It is plain then from this fraction, that the fi% 
in quedion mud be confiderably lower than ut. 

This interval has been called the fourth of a tone, and this deuomination is founded on reafon. In effeCt, 

we may didinguilh in mufic four kinds of quarter tones. 
1. The fourth of a tone major: now, a tone major being and its difference from unity being the dif¬ 

ference of this quarter tone from unity will be almod the fourth of -J.; that is to fay, ft. 
2. The fourth of a tone minor; and as a tone minor, which is , differs from nnity by £, the fourth of a 

minor tone will differ from unity about 
3. One half of a tone major; and as this femitone differs from unity by -r3-, one half of it will differ from 

unity about 
4. Finally, one half of a femitone minor, which differs from unity by its half then will be 
The interval, then, which forms the enharmonic fourth of a tone, as it does not differ from unity but by 

may judly be called the fourth of a tone, fince it is lefs different from unity than the larged interval of a 

quarter tone, and more than the lead. 
We (hall add, that fince the enharmonic fourth of a tone is the difference between a femitone major and a 

femitone minor; and fince the tone minor is formed (note ff) of two femitones, one major and the other mi¬ 

nor; it follows, that two femitones major in fuccefiion form an interval larger than that of a tone by the en¬ 

harmonic fourth of a tone; and that two minor femitones in fuccefiion form an interval lefs than a tone by 

the fame fourth of a tone. 
(mm) That is to fay, that if you rife from mi to fa, for indance, by the interval of a femitone major, and 

afterwards, returning to mi, you Ihould rife by the interval of a femitone minor to another found which is not 

in the fcale, and which I (hall mark thus, fa+, the two founds fa~\- and fa will form the enharmonic fourth 

of a tone: for mi being 1 ,fa will be 44 j and fa-\- 4^: the proportion then between fa-\- and fa is that of 
44 to 44 (note c); that is to fay, as 25 times 15 to 16 times 24; or otherwife, as 25 times 5 to 16 times 8, 

or as 125 to 128. Now this proportion is the fame which is found, in the beginning of the preceding note, 

to exprefs the enharmonic fourth of a tone. 
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* Theory of ufi.) from thence we may pafs to that of the tonic in the enharmonic fourth of a tone which is overlooked Theory of 

Harmony. or generator la (art. 117.)* But we muft remark, as nothing, becaufe it is inappreciable by the ear; Harmony. 

1. That this chord fol% Ji re fa, entirely confiding but of which, tho* its value is not afcertained, the whole 7 

of thirds minor, may be inverted or modified according harfhnefs is fenfibly perceived. The indant of fur- 

to the three following arrangements, ft re fa fol%, re prife, however, immediately vanifiies 5 and thatado- 
fa fol% ft, fa fot^ fi re; and that in all thefe three nifhment is turned into admiration, when one feels 

different dates, it will dill remain compofed of thirds himfelf tranfported as it were all at once, and almod 
minor; or at lead there will only be wanting the en- imperceptibly, from one mode to another, which is by 

harmonic fourth of a tone to render the third minor no means relative to it, and to which he never could 

between fa and fol% entirely juft ; for a true third mi- have immediately paffed by the ordinary feries of fun- 

nor, as that from mi to fol in the diatonic fcale, is damental notes, 

compofed of a femitone and a tone both major. Now 

from fa to fol there is a tone major, and from fol to 

fol% there is only a minor femitone. There is then a- 

wanting (art. 144.) the enharmonic fourth of a tone, 

to render the third fa fol% exa&ly true. 

Chap. XX. Of the Diatonic Enharmonic 

Species. 

147. If we form a fundamental bafs, which rifes 
,aer tne tnira/,. exactly true. alternately by fifths and thirds, as fa, ut, mi, ft, this 

2. But as this divifion of a tone cannot be found in baf$ the followin modu]ation, fa, mi, mi. See fig. M. 
the Stations of any fcale pnA.cable upon mod of «hich the femiton*s from/a to and’from 
our indruments, nor be appretiated by the ear, the w/. tQ ^ are j and major (n'}. 

ear takes the different chords, Th;3 fpecies modulat;0^ orVof h'armony> ;n wh;ch | 

•f1 rf /?..., ™ all the femitones are major, is called the enharmonicSee Ettbar^ | 

diatonical fpecies. The major femitones peculiar to 

this fpecies give it the name of diatonic, becaufe ma¬ 
jor femitones belong to the diatonic fpecies; and the 

fa m & 
fa fol% fi re, 

which are abfolutely the fame, for chords compofed 

every one of thirds minor exaftly jud. ery one or tmrcis minor exactly juit. . 'tone8 which are greater than major by‘the excefs of a 

? it t0z f°urth> r.efu,tins fr°m a fucceffi°n °f maJ°r 
give it the name of enharmonic (note ll). 

Chap. XXI. 

mode of la, where folfy is the fenfible note; the chord 

fi re fa fol%, or ft re fa la\), will, for the fame reafon, 

belong to the minor mode of ut, where f is the fen¬ 

fible note. In like manner, the chord re fa fol%fi, or 

ft re fa la\3 ut\), will belong to the minor mode of mi\), 

and the chord fa fol%fi re, or fa la\) ut\) m'd)\), to the 

minor mode of fol\). 

Of the Chromatic Enharmonic 
Species. tg3 

148. If we pafs alternately from a third minor in ^armo-0 
descending to a third major in rifing, as ut, ut, la, nic inter- 

After having paffed then by the mode of la to the ut%, ut%, we fhall form this modulation mi\), mi, mi, vals, how 

chord fol%fi re fa (art. 117.), one may by means of mi, mi%, in which all the femitones are minor (00). formed, 

this lad chord, and by merely fatisfying ourfelvcs to This fpecies is called the chromatic enharmonicalSee 
invert it, afterwards pafs all at once to the modes of fpecies: the minor femitones peculiar to this kind give 1<s4 
ut minor, of mi\) minor, or of Jbl\) minor; that is to it the name of chromatic, becaufe minor femitones be- 

fay, into the modes which have nothing, or almod long to the chromatic fpecies 5 and the femitones which efleAsof 
nothing, in common with the minor mode of la, and are leffer by the diminution of a fourth refulting from harmony 

,5a which are entirely foreigh to it (f ). a fucceffion of minor femitones, give it the name ofandmel°* 

The altera- 146. It mud, however, be acknowledged, that a enharmonic (note ll). to belrnh 
tion, how- tranfition fo abrupt, and fo little expe&ed, cannot de- 149. Thefe new fpecies confirm what we have all fundamen-2 

which^it isce‘ve nor e'u(^e the e3r 5 *s ftruc^ with a fenfation along faid, that the whole effefts of harmony and me- tal bafs. 
effefluated f° unlooked-for without being able to account for the lody refide in the fundamental bafs. 

abrupt and’ paffage to itfelf. And this account has its foundation 150. The diatonic fpecies is the mod agreeable, be- 

fenflble* cau fe agreeable, j 
* and why. 

(f) As this method for obtaining or fupplying enharmonic gradations cannot be praftifed on every occa- 

fion when the compofer or pra&itioner would wilh to find them, efpecially upon inftruments where the fcale is 
fixed and invariable, except by a total alteration of their ceconomy, and re-tuning the firings, Dr Smith in 

bis Harmonics has propofed an expedient for redreffing or qualifying this defedf, by the addition of a greater 

number of keys or firings, which may divide the tone or femitone into as many appretiable or fenfible intervals 
as may be neceffary. For this, as well as for the other advantageous improvements which he propofes in the 

firu&ure of indruments, we cannot with too much warmth recommend the perufal of his learned and ingenious 
book to fuch of our readers as afpire to the charafter of genuine adepts in the theory of mufic. 

(nn) It is obvious, that if fa in the bafs be fuppofed 1, fa of the fcale will be 2, ut of the bafs and ml 

of the fcale £ of 4-> that is, y ; the proportion of fa to mi is as 2 to y, or as 1 to -j-f- Now mi of the bafs 

being likewife of or y, ft of the bafs is \ of y, and gs third major re% £ of 4- of y, or y of y; this 
third major, approximated as much as poflible to mi in the fcale by means of octaves, will be 44 ofy: mi then 

of the fcale will be to re'%. which follows it, as y is to Qf y, that is to fay, as 1 to -fy* The femitones 

then from fa to mi, and from mi to re%, are both major. 
(00) It is evident that mi]) is £ (note c), and that mi is thefe two mi’s, then, are between themfelves as 

£ to that is to fay, as 6 times 4 to 5 times 5, or as 24 to 25, the interval which conditutes the minor femi¬ 

tone. Moreover, the la of the bafs is and a/$ £ of £, or mi $ then is ^ of 14> the *n the fcale 

likewife to the mi% which follows it, as 24 to 25. All the femitones therefore in this fcale are minor. 



Part I. M U 
Theory of becaufe the fundamental bafs which produces it is for- 
Harmony. roe(j from a fucceflion of fifths alone, which is the moil 

— natural of all others. 

The chro- 1Slm The chromatic being formed from a fucceflion 
niatic next, of thirds, is the moil natural after the preceding. 

itfy 152. Finally, the enharmouic is the leatl agreeable 

Laftly, of all, becaufe the fundamental bafs which gives it is 
enharrno- nQt jmmedjate]y indicated by nature. The fourth of 

a tone which conilitutes this fpecies, and which is it. 

felf inappretiable to the ear, neither produces nor can 
produce its effefi, but in proportion as imagination 

fuggeils the fundamental bafs from whence it refults; 

a bafs whofe procedure is not agreeable to nature, fince 

it is formed of two founds which are not contiguous 
one to the other in the feries of thirds (art. 144.) 

Chap. XXII. Showing that Melody is the Off- 

faring of Harmony. 

The cfFefls *53* All that we have hitherto faid, as it feems to 
pf melody me, t6 more than fuflicient to convince us, that melody 
to be inve- h38 Jts original principle in harmony; and that it is in 

harmony111 harmony» expreffed or underftood, that we ought to 
expreffed look for the effeds of melody. 
or under* 154. If this (hould Hill appear doubtful, nothing 

flood. more is neceffary than to pay due attention to the firft 

experiment (art 19.), where it may be feen that the 
principal found is always the loweft, and that the (harper 

founds which it generates are with relation to it what 

the treble of an air is to its bafs. 

155. Yet more, we have proved, in treating ofbro- 

ken cadence (Chap, xvii,), that the diverfification of 

baffes produces effefts totally different in a modulation 

which, in other refpe&s, remains the fame. 

156. Can it be (till neceffary to adduce more con¬ 
vincing proofs? We have nothing to do but examine 

the different baffes which may be given to this very 

Ample modulation fol ut; of which it will be found 

fufceptible of a great many, and each of thefe baffes 

■will give a different charader to the modulation fol ut, 

though in itfelf it remains always the fame; in fuch a 

manner that we may change the whole nature and ef- 

feds of a modulation, without any other alteration 
except that of changing its fundamental bafs. 

M. Rameau has fhown, in his New Syjlem ofMuJic, 

printed at Paris 1726, p. 44- that tbi3 modulation fol 

SIC. ( 41 ) 
ut, is fufceptible of 20 different fundamental baffes. Theory of 

Now the fame fundamental bafs, as may be feen in our H«rmony. 

fecond part, will afford feveral continued or thorough 
baffes. How many means, of confequence, may be 

pradifed to vary the expreffion of the fame modula¬ 

tion? mo 
157. From thefe different obfervations it may beConfequen- 

concluded, i. That an agreeable melody, naturally im» fcs ‘leduci- 

plies a bafs extremely fweet and adapted for finging; 

and that reciprocally, as muficians exprefs it, a bafs ofcjp|e# 

this kind generally prognofticates an agreeable me* 
lody (pp). 

2. That the charader of a juft harmony is only to 

form in fome meafure one fyftem with the modulation, 

fo that from the whole taken together the ear may only 

receive, if we may fpeak fo, one limple and indivifible 

imprefiion. 

3. That the charader of the fame modulation may 

be diverfified, according to the charader of the bafs 

which is joined with it. 
But notwithftanding the dependency of melody up¬ 

on harmony, and the fenfible influence which the lat¬ 

ter may exert upon the former; we mud not however 
from thence conclude, with fome celebrated muficians, 

that the effeds of harmony are preferable to thofe of 

melody. Experience proves the contrary. £See, on this 
account, what is written on the licence of mafic, prin¬ 

ted in tom. iv. of D’Alembert’s Melanges de Litera¬ 

ture, p. 448.3 

General Remark. 

The diatonic fcale or gammut being compofed of 

twelve femitones, it is clear that each of thefe femt- 
tones taken by itfelf may be the generator of a mode; 

and that thus there muft be twenty-four modes in all, 

twelve major and twelve minor. We have affumed the 

major mode of ut, to reprefent all the major modes in 

general, and the minor mode of la to reprefent the 

modes minor, to avoid the difficulties arifing from 

(harps and flats, of which we muft have encountered 
either a greater or leffer number in the other modes. 

But the rules we have given for each mode are gene- 

neral, whatever note of the gammut be taken for the 

generator of a mode. 

Part II. Principles and Rules of COMPOSITION. 

Compofi- 158. /'"'tOMPOSiTipN, which is likewife called court- 
tion in liar- terpoint, is not only the art of compofi ng 

m°nY> an agreeable air, but alfo that of compofing a great 

SeeCc/mte- manY a*rs 'n a man,ier that when heard at the fame 
ftticn. time, they may unite in producing an effed agreeable 

and delightful to the ear; this is what we call compo- 

fing mufic in feveral parts. 
. The higheft of thefe parts is called the treble, the 

loweft is termed the bafs; the other parts, when there 

are any, are termed middle parts; and each in particu¬ 

lar is fignified by a different name. 

Chap. I. Of the Different Names given to the 

fame Interval. 

159. In the iptrodudion (art. 9.), which is at the Particular 
front of this treatife, we have feen a detail of the mod intervals 

common names which are given to the different inter- hy 

vals. But there are particular intervals which have names, and 
obtained different names, according to particular cir- why. 

cumftances; which it is proper to explain. ,7t 

160. An interval compofed of a tone and a femi- Second re¬ 
tone, which is commonly called a third minor, is like- dundant, 

[ f ] wife*hat* 

(pp) There are likewife feveral eminent muficians, who in their compofitions, if we can depend on what has 

been affirmed, begin with determining and writing the bafs. See l'Encyclopedic, tom. 7. p. 61.. This method, 

however, appears in general more proper to produce a learned and harmonious mufic, than a ftrain prompted by 

genius and animated by enthufiafm. 
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wife fometimes called a fecond redundant; fuch is the to be, regarded as fynonimous 
interval from ut to re% in afcending, or that of la to 

fol]} defcending. 

This interval is fo termed, becaufe one of the founds 
which form it is always either (harp Qr flat, and that, 

if you deduce that (harp or that flat, the interval will 

be that of a fecond. 
161. An interval compofed of two tones and two 

femitones, as that from ft to fa, is called a falfe fifth. 
This interval is the fame with the triton (art. 9.), (ince 

two tones and two femitones are equivalent to three 
tones. There are, however, fome reafons for diftin- 
guifhing them, as will appear below. 

162. As the interval from ut to reijj in afcending, 

has been called a fecond redundant, they likewife call 

the interval from ut to fol% in afcending a fifth redun¬ 

dant, or from f to tui\) in defcending, each of which 
intervals are compofed of four tones. 

This interval is, in the main, the fame with that of 

the fixth minor (art. 9.): but in the fifth redundant 
there is always a (harp or a flat; infomuch, tint if this 

(harp or flat were deduced, the interval would become 

a true fifth. 
163. For the fame reafon, an interval compofed of 

three tones and three femitones, as from fol% to fa in 

afcending, is called a feventh diminifheds becaufe, if 
you deduced the (harp from fol, the interval from fol to 

fa will become that of an ordinary feventh. The in¬ 

terval of a feventh diminifhed is in other refpefts the 

fame with that of the fixth major (art. 9.) 

164. The major feventh is likewife fometimes called 

a feventh redundant (q&c) 

Fart II. 
Principles, 

of ^Compo" 

169. Thus, therefore, we (hall employ them indif¬ 

ferently the one for the other ; fo that when we fay, 

for inftance, to rife by a third, it may be faid with 

equal propriety to defcend by a fxth, &c. 

Chap. III. Of the different Cleffs; of the Value 

or Quantity; of the Rithmus; and of Syncopation. 

170. There are three cleffs * in mnfic ; the cleff of * see ci(f, 

fa0't or ^ i the cleff of ut ^ ; and the cleff of 

fol Aj. But, in Britain, the following chara&ers are 18 3 
i Cleff,, 

ufed: The F, or bafs-cleff • the C, or tenor w*iat’ 

cleff i E 5 and the G, or treble cleff | 

Chap. II. Comparifon of the Different Intervals. 

165. If we fing ut ft in defcending by a fecond, 
and afterwards ut f in afcending by a feventh, thefe 

two /f’s (hall be oftaves one to the other 5 or, as we 
J 1_.1_^.-11 L- _ 

== lS4 
—- And how 

The cleff of fa is placed on the fourth line, or on placed, 

the third ; and the line upon which this cleff is placed Seefi&' °* 

gives the name offa, or F, to all the notes which are 

upon that line. See Jig. P. 
The cleff of ut is placed spon the fourth, the third, 

the fecond, or the firft line ; and in thefe different po- 

fitions all the notes upon that line where the cleff is 

placed take the name of ut, or C. See Jig. Q. 
Laftly, the cleff of fol is placed upon the fecond or ; 

commonly exprefs it, they will be replications one of firft line-, and all the notes upon that line where the l8j 
the other. cleff is placed take the name of fol, or G. Names of 

166. On account then of the refemblance between 171. As the notes are placed on the lines, and in notes to be 

every found and its odtave (art. 22.), it follows, that the fpaces between the lines, any one, when he feesinveft'gat«l 

to rife by a feventh, or defcend by a fecond, amount to the cleff, may eafily find the name of any note what- pXion of 
one and the fame thing. ever. Thus he may fee, that, in the firft cleff of fa, The cleffs. 

167. In like manner, it is evident that the fixth is the note which is placed on the lowed line ought to be See Jig. O. 

nothing but a replication of the third, nor the fourth fol; that the note which occupies the fpace between 

but a replication of the fifth. the two firft lines (hould be la ; and that the note 

168. The following exprefiGons either are, or ought which is on the fecond line is a ft, See. (rr). 
172. A 

(Q&J The chief ufe of thefe different denominations is to diftinguifh chords: for inftance, the chord of the 
redundant fifth and that of the diminifhed feventh, are different from the chord of the fixth ; the chord of the 

feventh redundant from that of the feventh major. This will be explained in the following chapters. 

(rr) It is on account of the different compaffes of voices and inftruments that thefe cleffs have been invented* 
The mafeuline voice, which is the lowed, may at itsgreateft depth, without draining, defcend to fol, which is 

in the Iaft line of the firft cleff of fa ; and the female voice, which is the (harped, may at its higheft pitch rife 

to a fol, which is a triple oftave above the former. 
The lowed of mafeuline voices is adapted to a part which may be called a mean bafs, and its cleff is that of 

fa on the fourth line 3 this cleff is likewife that of the violoncello and of the deepeft inftruments. A mean 

bafs extremely deep is called a baritonus or counter-baft. 
The mafeuline voice, which is next in depth to what we have called the mean bafs, may be termed the con¬ 

cordant bafs. Its cleff is that of fa on the third line. _ _ 
The mafeuline voice which follows the concordant bafs may be denominated a tenor ; a voice of this pitch is 

the moft common, yet feldom extremely agreeable. Its cleff is that of ut on the fourth line. This cleff is al- 

fo that of the baffoon or bafs hautboy. 
The higheft mafeuline voice of all maybe called counter tenor. Its cleff is that of on the third line. It 

is likewife the cleff of tenor violins, &c. 
The 



Part II. M U 
Principles 172. A note before which there is a (harp (marked 

>f fitionPO thus ought to be raifed by a femitone; and if, on 
1 1 ‘ the contrary, there is a t> before it, it ought to be de- 

,86 preffed by a femitone, (b being the mark of a flat). 
Marks and The natural (marked thus []) reftores to its natural 
powers of value a note which had been raifed or depreffed by a 

femitone. 

'•als/vhat. J73* When you place at the clefF a (harp or a flat, 
all the notes upon the line on which this (haip or flat is 

kft? fig. R. marhed are (harp or flat. Thus let us take, for in- 
ftance, the clefF of ut upon the firft line, and let us 

place a (harp in the fpace between the fecond and third 

line, which is the place of fa; all the notes which 

(h?ll be marked in that fpace will be fa% ; and if you 

would reftore them to their original value of fa natu- 
iSee fig. S. ra]} y ou mu ft place a \\ or a \) before them. 

In the fame manner, if a flat be marked at the 

1 cleff, and if you would reftore the note to its natural 
See fig. X. ^ate> yQu mu^ p]ace a [| or a ^ before it. 

Bars* and 174* Every piece of mufic is divided into different 
s times equal times, which they call meafures or bars; and 
1 what.’ each bar is likewife divided into different times. 

There are properly two kinds of meafures or modes 

See Time, of time (SeeT): the meafure of two times, or of 
common time, which is marked by the figure 2 placed 

at the beginning of the tune ,* and the meafure of 

SIC. ( 43 ) 
three times, or of triple time, which is marked by the Principle* 
figure 3 placed in the fame manner. (See V). of Compo* 

The different bars are diftinguiftied by perpenriicn-- ltlon' 
lar lines. 

In a bar we diftingui(h between the perfect and im¬ 

perfect time; the perfect time is that which we beat, 

the imperfect that in which we lift up the hand or foot. 
A bar confiding of four times ought to be regarded 

as compounded of two bars, each confiding of two 

times : thus there are in this bar two perfect and two 
imperfeft times. In general, by the words perfect and 

imperfect, even the parts of the fame time are diftin¬ 

guiftied : thus the firft note of each time is reckoned ^ - y 

as belonging to the perfeCl part, and the others as be¬ 
longing to the imperfect. l88 

175. The longed of all notes is a femibreve. A The value 
minim is half its value ; that is to fay, in finging, weof notes in 

only employ the fame duration in performing two mi-duration* 
nims which was occupied in one femibreve. A minim 

in the fame manner is equivalent to two crotchets, the 
crotchet to two quavers, &c. 

176. A note which is divided into two parts by agyncopa* 
time, that is to fay, which begins at the end of a tion, what, 
time, and terminates in the time following, is called 

(ss) a fyncopated note. (See Z ; where the notes ut,Sec. sy"c<>* 
ft, and la, are each of them fyncopated.) (f). fiction. 

[f 2] 177. A 

The deeped female voice immediately follows the counter tenor, and may be called bafs in alt. Its cleff is 

that of ut upon the firft line. The cleff of ut upon the fecond line is notin frequent ufe. 

The (harpeft female voice is called treble; its cleff is that of Jbl on the fecond line. 

This lad cleff, as well as that of fol on the firft line, is likewife the cleff of the (harped inftruments, fuch as 

the violin, the flute, the trumpet, the hautboy, the flagelet, &c. 
The ut which may be feen in the cleffs of fa and in the cleffs of ut is a fifth above the fa which is on the 

line of the cleff of fa s and the fol which is on the two cleffs offol is a fifth above ut; infomuch that fol which 

is on the lowed line of the firft cleff of fa, is lower by two whole oftaves than thtfol which is on the lowed 

line of the fecond cleff of fol. 
[Thus far the tranflator has followed his original as accurately as poffible ; but this was by no means an eafy 

talk. Among all the writers on mufic which he has found in Englilh, there is no fuch thing as different names 

for each particular part which is employed to conftitute full or complete harmony. He was therefore under a 

necelfity of fubftituting by analogy fuch names as appeared mod exprefGve of his author’s meaning. To faci¬ 
litate this attempt, he examined in Rouffeau’s mufical diftionary the terms by which the different parts were 

denominated in D’Alembert; but even Rouffeau, with all his depth of thought and extent of erudition, inftead 

of exprefling himfelf with that precifion which the fubjeft required, frequently applies the fame names indif- 
criminately to different parts, without afiigning any reafon for this promifeuous and licentious ufe of words. 

The Englifti reader therefore will be bed able to form an accurate idea of the different parts, by the nature and 

fituation of the cleffs with which they are marked ; and if he (hould find any impropriety in the names which 

are given them, he may adopt and affuciate others more agreeable to his ideas.] 
(ss) Syncopation confifts in a note which is protrafted in two different times belonging partly to the one 

and partly to the other, or in two different bars; yet not fo as entirely to occupy or fill up the two times, or 

the two bars. A note, for inftance, which begins in the imperfect time of a bar, and which ends in the per-* 

feft time of the following, or which in the fame bar begins in the imperfeft part of one time and ends in the 

perfeft of the following, is fyncopated. A note which of itfelf occupies one or two bars, whether the mea¬ 

fure confifts of two or three times, is not confidered as fyncopated : this is a confequence of the preceding de¬ 

finition. This note is faid to be continued or protracted. In the end of the example Z, the ut of the 
firft bar confiding of three times is not fyncopated, becaufe it occupies two whole times. It is the fame' 

cafe with mi of the fecond bar, and with the ut of the fourth and fifth. Thefe therefore are continued Or pro- 

trafted notes. 
(f) Times and bars in mufic anfwer the very fame end as punftuation in language. They determine the 

different periods of the movement, or the various degree of completion, which the fentiment, expreffed by 

that movement, has attained. Let us fuppofe, for inftance, a compofer in mufic intending to exprefs grief or 
joy, in all its various gradations, from its firft and fainted fenfation, to its acme or higheft pofiible degree. We 

do not fay that fuch a progrefs of any paflion either has been or can be delineated in praftice, yet it may ferve^ 

to illuftrate what we mean to explain. Upon this hypothefis, therefore, the degrees of the fentiment will pafs 

from lefs to more feufible, as it rifes to its mod intenfe degree. The firft of thefe gradations may be called a 
i tints 
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Principles 177. A note followed by a point or dot is increafed 

of Compo-jia]f its value. The ft, for inftance, in the fifth bar 

of the example Y, followed by a point, has the va- 

190 lue (*) or duration of a minim and of a crotchet at the 
Value of a fame time, 
pointed 

jiote. Chap. IV. Containing a Definition of th« principal 

Chords. 

Perfect 178. The chord compofed of a third, a fifth, and 
chords, an odtave, as ut mi fol ut, is called a perfect chord 
■what. (art. 32). 

If thd third be major, as in ut mi fol ut, the per- 

feft chord is denominated major: if the third be 

minor, as in la ut mi la, the perfect chord is minor. 

The perfedt chord major conftitutes what we call the 

major mode; and the perfedt chord minor, what we 
term the minor mode (art. 31). 

179. A chord compofed of a third, a fifth, and a 

the fevcnth ^event*1> as ft fi re ft or re ft l* ut> &c- *s called 
what and'a chord of the feventh. It is obvious that fuch a chord 
how to be is wholly compofed of thirds in afcending. 
praitifed. AH .chords of the feventh are pradtifed in harmony, 

fave that which might carry the third minor and the 

feventh major, as ut mi\) fol f; and that which might 

carry a falle fifth and a feventh major, zif re fa la%. 

,93 (chaP- xiv. Part I.). 
Thofeof 180. As thirds are either major or minor, and as 
different they may be differently arranged, it is clear that 
kinds. there are different kinds of chords of the feventh ; 

there is even one, ft re fa la, which is compofed of a 

,94 third, a falfe fifth, and a feventh. 

Of the 181. A chord compofed of a third, a fifth, and 

greater a fixth, as fa la ut re, re fa laft, is called a chord ofthe 
fix th, 
what. 

Part II. 
greater fxth. Principles 

182. Every note which carries a perfedt chord isof 

called a tonic, and the perfeft chord is marked by an_ 
8, by a 3, pr by a 5, which is written above the note ; ioj 
but frequently thefe numbers are fupprefied. Thns Tonic, 

in the example I. the two ut's equally carry a perfect i^^ords 

chord. . _ how figu- 
183. Every note which carries a chord of the red. 

feventh is called a dominant (art. 102); and this chord 

is marked by a 7 written above the note. Thus in ^hat'"and 
the example II. re carries the chord re fa la ut, and how Wu- 
fol the chord folft re fa. red. 

It is necefTary to remark, that among the chords of 

the feventh we do not reckon the chord of the 

feventh diminifhed, which is only improperly called 

a chord of the feventh : and of which we fhall fay more 

below. IS7 

184. Every note which carries the chord of the Sub-domi- 
great fixth, is called a fib-dominant, (art 97, and 42.) nant, what, 

and is marked with a 6. Thus in the example III. ®ntl how 
fa carries the chord offa la ut re. You ought to re- £urea- 

mark that the fixth fliould always be major, (art. 97, 

and 109). ip3 
185. In every chord, whether perfeft, or a chord Fnndamen- 

of the feventh, or of the great fixth, the note which note, 

carries this chord, and which is the flatteft or lowed, 

is called the fundamental note. Thus ut in the ex- See Funia- 
ample I. re and fol in the example II. and fa in the mentai> 

example III. are fundamental note*. 

186. In every chord of the feventh, and of theDiflbnance 
great fixth, the note which forms the feventh or fixth of a chord, 
above the fundamental, that is to fay, the liigheft what- 

note of the chord, is called a dijfonance. Thus in the 

chords 

MUSIC. 

time, which is likewife the molt convenient divifion of a bar or meafure into its elementary or aliquot parts, 

and may be deemed equivalent to a comma in a fentence j a bar denotes a degree ftill more fenfible, and may 

be confidered as having the force of a femicolon ; a ftrain brings the fentiment to a tolerable degree of per¬ 

fection, and may be reckoned equal to a colon : the full period is the end of the imitative piece. It mull 

have been remarked by pbfervers of meafure in melody or harmony, that the notes of which a bar or meafure 

confifts, are not diverfified by their different durations alone, bnt likewife by greater or leffer degrees of em- 

phafis. The moll emphatic parts of a bar are called the accented parts ; thofe which require lefs energy in 

expreffion are called the unaccented. The fame obfervation holds with regard to times as bars. The ftroke, 

therefore, of the hand or foot in beating marks the accented part of the bar, the elevatioh or preparation for 

the ftroke marks the unaccented part. Let us once more refume our compofition intended to exprefs the dif¬ 
ferent periods in the progrefs of grief or joy. There are fome revolutions in each of thefe fo rapid as not to 

be marked by any fenfible tranfition whether diatonic or confonant. In this cafe, the mod expreffive tone 

may be continued from one part of a time or meafure to another, and end before the period of that time or 

meafure in which it begins. Here therefore is a natural principle upon which the praftice of fyncopation may 
be founded even in melody : but when mufic is compofed in different parts to be fimultaneoufly heard, the con¬ 

tinuance of one note not divided by regular times and meafures, nor beginning and ending with either of them, 

whilft the other parts either afcend or defcend according to the regular divifions of the movement, has not on¬ 
ly a fenfible efleft in rendering the imitation more perfeft, but even gives the happieft opportunities of diverfi- 

fying the harmony, which of itfelf is a moft delightful perception. 

For the various difpofitions of accent in times and meafures, according to the movement of any piece, fee a 
Treatife on Mufic by Alexander Malcolm. 

For the opportunities of diverfifying harmony afforded by fyncopation, fee Rameau’s Principles of Compo¬ 
fition. 

(*) To prevent ambiguity or confufion of ideas, it is neceffary to inform our readers, that we have follow¬ 

ed M. D’Alembert in his double fenfe of the word value, though we could have wilhed he had diftinguilhed 
the different meanings by different words. A found may be either eftimated by its different degrees of intenfe- 
nefs, or by its different quantities of duration. 

To fignify both thofe ideas the word value is employed by D’Alembert. The reader, therefore, will find it 
pf importance to diftinguifh the value of a note in height from its value in duration. This he may eafily do, 

by confidering whether the notes are treated as parts of the diatonic fcale, or as continued for a greater or leffer 
duration. 



Part II. M U 
|principles chords of the fevertth Jolji re fa, re fa la ut, fa and 

ut are the diffonances, viz. fa with relation to fol in 

the firft chord, and ut with relation to re in the 

fecond. In the chord of the great fixth Ja la ut re, 

re is the diffonanee (art. 120.}; but that re is only, 
properly fpeaking, a diffonanee with relation to ut 

from which it is a fecond, and not with refpeft to fa 

from which it is a fixth major (art. 17, and 18). 

187. When a chord of the feventh is compofed of 
a third major followed by two thirds minor, the 

fundamental note of this chord is called the tonic 
.dominant. I11 every other chord of the feventh the 

fundamental is called the ftmple dominant, (art. 102.) 

Thus in the chord fol fi re fa, the fundamental fol 
is the tonic dominant; but in the other chords of the 

feventh, as ut mi Jolji, re fa la ut. See. the fundamen¬ 

tals ut and re are fimple dominants. 
188. In every chord, whether perfect, or of the 

feventh, or of the fixth, if you have a mind that the 

third above the fundamental note fhould be major, 

though it is naturally minor, you muft place a fharp 
above the fundamental note. For example, if I 

would mark the perfect major chord re fa% la re, as the 

third fa above re is naturally minor, I place above re a 

fharp, as you may fee in example IV. In the fame 

manner the chord of the feventh re fa% la ut, and the 

chord of the great fixth re fa% laf, is marked with a % 

above re, and above the % a 7 or a 6, (fee V. and VI.). 

On the contrary, when the third is naturally major, 

and if you fhould incline to render it minor, you muft 
place above the fundamental note a \>. Thus the 

examples VII. VIII. IX. /hew the chords fol ffy re 

fol, folfi\> re fa, fol Ji^ re mi, (tt). 

Chap. V. Of tlx Fundamental Bafs. 

Fundamen- 189* Invent a modulation at your pleafure; and 
tai bafs, under this modulation let there be fet a bafs compofed 
how form- 0f different notes, of which fome may carry a perfe& 

1 *“* chord, others that of the feventh, and others that of 

the great fixth, in fuch a manner that each note of 

the modulation which anfwers to each of the baf6, may 

, 

SIC. («) 
be one of thefe which enters into the chord of that Principles, 
note in the bafs; this bafs being compofed according°f Compo¬ 

te the rules which (hall be immediately given, will he' ltK>n‘ 

the fundamental bafs of the modulation proposed. Seesee Funda- 
Part I. where the nature and principles of the funda- menial bafs,, 
mental bafs are explained. 

Thus (Exam. XVIII.) you will find that this mo¬ 

dulation, ut re mi fa fol la ft ut, has or may admit for 

its fundamental bafs, ut fol ut fa ut re fed ut. 

In reality, the firft note ut in the upper-part is 

found in the chord of the firft note ut in the bafs, 

which chord is ut mi fol ut; the fecond note re in the 

treble is found in the chord fol fi re fa, which is the 

chord of the fecond note in the bafs, &c. and the bafs 

is compofed only of notes which carry aperfedt chord, 

or that of the feventh, or that of the great fixth. 

Moreover, it is formed according to the rules which, 

we are now about to give. 

Chap. VI. Rules for the Fundamental Bafs. 

190. All the notes of the fundamental bafs being Rules for 

only capable of carrying a perfect chord,, or the chord ‘l16 formay 

of the feventh,, or that of the great fixth, are either of 

tonics, or dominants, or fub-dominants; and the domi¬ 
nants may be either fimple or tonic. 

The fundamental bafs ought always to begin with 

a tonic, as much as it is practicable. And now follow 
the rules for all the fucceeding chords; rules which, 

are evidently derived from the principles cftablifhed in 

the Firfl Part of this treatife. To be convinced o£ 

this, we (hall find it only neceffary to review the articles 
34, 91, 122, 124, 126,, 127. 

Rule I. 

191. In every chord of the tonic, or of the tonic 

dominant, it is neceffary that at leaft one of the notes, 

which form that chord fhould be found in the chord 

that precedes it. 
Rule II. 

192. In every chord of the fimple dominant, it is 

neceffary that the note which conftitutes the feVenth, 

or 

(tt) We may only add, that there is no occafion for marking thefe fharps ©r flats when they are originally- 

placed at the cleff. For inftance, if the fharp be upon the cleff of fa (fee Exam. X.), one may fatisfy himfelf 
with Amply writing re, without a fharp to mark the perfeA chord major of re, rg fa% la re. In the fame 

manner, in the Example XI. where the flat is at the cliff upon Ji, one may fatisfy himfelf with Amply writing 

fol, to mark the perfeCt chord minor of fol f]) re fol. 

But if a cafe occurs where there is a fharp or a flat at the cleff, if any one fhould wifh to render the chord 

minor which is major, or vice verfa, he muft place above the fundamental note a t}, or natural. Thus the 

Example XII. marks the minor chord re fa la re, and Example XIII. the major chord fol fi re- Jbl.—~ 

Frequently, in lieu of a natural, a flat is ufed to fignify the minor chord, and a fharp to fignify the 

major. Thus Example XIV. marks the minor chord re fa la re, and Example XV. the majoc chord fol Ji 

re fol. 
When in a chord of the great fixth, the diffonanee, that is to fay, the fixth, ought to be fharp, and 

when the fharp is not found at the cleff, they write before or after the 6a^; and if this fixth fhould be flat 
according to the cleff, they write a 

In the fame manner, if in a chord of the feventh of the tonic dominant, the diffonanee, that is to fay, the 

feventh, ought to be flat or natural, they write by the fide of the feventh a or a ||. Many muficians, when 

a -feventh from the fimple dominant ought to be altered by a fharp or a natural, have likewife written by the 

fide of the feventh a % or a 1); but M, Rameau fuppreffes thefe ebara&ers. The reafon fhall be given below, 
when we fpeak of chords by fuppofition. 

If there be a fharp on the cleff offa, and if I fhould incline to mark the chord fol ft re fa, or th? chord la ut 
mi fa, I would place before the feventh or the fixth a § or a h- 

In the fame manner, if there be a flat on the cleff at f, and if I fhould incline to mark the chord ut mi fol 

I would place before the feventh a % or a \, and fo of the reft. 
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Principles 0r diflonance, fhould likewife be found in the preceding 

Of Compo-chord. 

—lt.lon,-„. Rule III. 

193. In every chord of the fub-dominant, at lead 

one of its confonances muft be found in the preceding 

chord. Thus, in the chord of the fub-dominant fa la 
ut re, it is neceflary that fa, la, or ut, which are the 

confonances of the chord, fhould be found in the 

chord preceding. The diflonance re may either be 
found in it or not. 

Rule IV. 

194. Every Ample or tonic dominant ought to de- 

fcend by a fifth. In the firft cafe, that is to fay, 

when the dominant is fimple, the note which follows 
can only be a dominant; in the fecond it may be any 

one you choofe; or, in other words, it may either 

be a tonic, a tonic dominant, a fimple dominant, or a 
fub-dominant. It is necefTary, however, that the 

conditions prefcribed in the fecond rule fhould be ob- 

ferved, if it be a fimple dominant. 

This lalf reflection is neceflary, as you will pre- 
fently fee. For let us aflume the fucceflion of the 

two chords la ut% mi fol, re fa la ut, (fee Exam. XIX.) 
this fucceflion is by no means legitimate, though in it 

the firft dominant defcends by a fifth; becaufe the ut 

which forms the diflonance in the fecond chord, and 
which belongs to a fimple dominant, is not in the pre¬ 

ceding chord. But the fucceflion will be admiflible, 

if, without meddling with the fecond chord, one 

fnould take away the fharp carried by the ut in the 

firft; or if, without meddling with the firft chord, one 

fhould render ut or fa fharp in the fecond (uu)j or 

in fhort, if one fhould Amply render the re of the fe¬ 
cond chord a tonic dominant, in caufing it to carry 

fa% inftead of fa natural (119. & 122.). 
It is likewife by the fame rule that we ought to 

reject the fucceflion of the two following chords, 

re fa la ut, fol ft re fa%} 

(fee Exam. XX.). 
Rule V. 

195. Every fub-dominant ought to rife by a fifth; 

and the note which follows it may, at your pleafure, be 

either a tonic, a tonic dominant, or a fub-dominant. 
remark:. 

Oiher rules Of the five fundamental rules which have now been 
fubiliiuted. given, inftead of the three firft, one may fubftitute 

the three following, which are nothing but confe- 

quences from them, and which you may pafs unnoticed Principles s 
if you think it proper. of Compo-! 

Rule I. _ fit1011- I . 

If a note of the fundamental bafs be a tonic, and 
rife by a fifth or a third to another note, that fecond 

note may be either a tonic, (34. & 91.) fee Exam¬ 

ples XXI. and XXII. (xx); atonic dominant, (124.) 

fee XXIII. and XXIV.; or a fub dominant, (124.) 

fee XXV. and XXVI.; or, to exprefs the rule more 

Amply, that fecond note may be any one you pleafe, 

except a fimple dominant. 
Rule II. 

If a note of the fundamental bafs be a tonic, and 

defcend by a fifth or a third upon another note, this 
fecond note may be either a tonic, (34. & 91.) fee 

Exam. XXVII. and XXVIII.; or a tonic dominant, 

or a fimple dominant, yet in fuch a manner that the 

rule of art. 192. may be obferved, (124.) fee XXIX. 

XXX. XXXI. XXXII.; or a fub-dominant (124.), 

fee XXXIII. and XXXIV. 

The procedure of the bafs ut mi\) fol ut,fa la ut mi, 

from the tonic ut to the dominant fa (Ex. XXXV.), 

is excluded by art. 192- 
Rule III. 

If a note in the fundamental bafs be a tonic, and 

rife by a fecond to another note, that note ought to be 

a tonic dominant, ora fimple dominant (101. & 102.). 
See XXXVI. and XXXVII. (vv). 

We muft here advertife our readers, that the exam¬ 

ples XXXVIII. XXXIX. XL. XLI. belong to the 

fourth rule above, art. 194.; and the examplesXLII. 

XLIII. XLIV. to the fifth rule above, art. 195. See 

the articles 34, 35, 121, 123, 124. 
REMARK I. ,0J 

196. The tranfition from a tonic dominant to aPerfeitand 

tonic is called an abfolute repofc, or a perfefl cadcnce'mPet{e^ 
(73); and the tranfition from a fub-dominant to 

tonic is called an in.perfefl or irregular cadence (73); how em- 
the cadences are formed at the diftance of four bars ployed, 
one from another, whilft the tonic then falls within 

the firft time of the bar. See XLV. and XLVI. 
Remark II. 

197. We muft avoid as much as we can, fyncopa- Syncopa- 11 
tions in the fundamental bafs; that, within the firft lion ©nlv | 
time of which a bar is conftituted, the ear may be en-.admiflible 

tertained with a harmony different from that which it damental”” 

had before perceived in the laft time of the preceding bafs by li- 
bar. cence. 

(uu) In this chord it is neceflary that the ut an& fa fhould be (harp at the fame time; for the chord re fa 

la ut'ff, in which ut would be fharp without the fa, is excluded by art. 179. 
(xx) When the bafs rifes or defcends from one tonic to another by the interval of a third, the mode is 

commonly changed; that is to fay, from a major it becomes a minor. For inftance, if I afcend from the 

tonic ut to the tonic mi, the major mode of ut, ut mi fol ut, will be changed into the minor mode of mi, mi 

fol ft mi. For what remains, we muft never afcend from onfc tonic to another, when there is no found 

common to both their modes; for example, you cannot rife to the mode of ut, ut mi fol ut, from the minor, 

mode of mi)), mi)) fol)) ft)) mi\) (91.). 
(yy) By this we may fee, that all the intervals, viz. the third, the fifth, and fecond, may be admitted 

in the fundamental bafs, except that of a fecond in defcending. For what remains, it is very proper to 

Temark, that the rules immediately given for the fundamental bafs are not without exception, as approved 

compositions in mufic will certainly difcover; but thefe exceptions being in reality licences, and for the mod 
part in oppofition to the great principle of connection, which prefcribes that there ihould be at leaft one note 

in common between a preceding and a fubfequent chord, it does not feem neceflary to entertain initiates 

with a minute detail of thefe licences in an elementary work, where the firft and moft efiential rules of the 

art alone ought to be expected. 



Part II. M U 
Principles bar. Neveftheleft, fyneopatidn may be fometimes 
.f Compo-acjmjtteci jn t^e fun(]amental bafs, but it is by a li- 

fition. /x 4 
_cence (zz). 

Chap. VII. Of the Rules which ought to he oh- 

ferved in the Treble with relation to the Funda¬ 

mental Bafs. 

definition 198. The treble is nothing elfe but a modulation 
',f treble. above the fundamental bafs, and whofe notes are found 

in the chords of that bafs which correfponds with it, 

(189.) Thus in Ex. XVIII. the fcale ut re mi fa fol la 

j Ji ut, js a treble with refpeft to the fundamental bafs 

ut fol ut fa ut re fol ut. 

[ *°n<*e l99- are ju^ a^out t0 &‘ve ru^es t^ie 
I jn^hetrebleVeble; but firft we think it neceffary to make the two 

or Li.i« may'following remarks. 
jtnfwer to 1. It is obvious, that many notes of the treble may 
feveral of anfvver t0 one and the fame note in the fundamental 

y c^et bafs, when thefe notes belong to the chord of the 

parts, and fame note in the fundamental bafs. For example, this 

f why. modulation ut mi fol mi ut, riiay have for its funda¬ 

mental bafs the note ut alone, becaufe the chord of 

that note comprehends the founds ut, mi, fol, which are 
found in the treble. 

2. Iu like manner, a Angle note in the treble may, 

for the fame reafon, anfwer to feveral notes in the bafs. 

For inftance, fol alone may anfwer to thefe three notes 

in the bafs, ut fol ut (aaa). 

S I C. (47) 
Rui/e I. for the Treble. Principle* 

200. If the note which forms the feventh in a chord of^.Compo¬ 

of the f tuple dominant is found in the treble, the note 1101 • 

which precedes it muft be the very fame. This is 

what we call a difeordprepared (122). For inftance, 

let us fuppofe that the note of the fundamental bafe 

fhall be re, bearing the chord of the fimple dominant 

re fa la ut; and that this ut, which (art. 18. & 11.8.) 

is the diffonance, fhould be found in the treble; it is 

neceffary that the note which goes before it in the 

treble ihould like wife be an ut. 

201. And it is requifite to obferve, that, according 

to the rules which we have given for the fundamental 

bafs, ut will always be found in the chord of that note 
in the fundamental bafs which precedes the fimple 

dominant re. See XLVIII. XLIX. L. In the 

firft example the diffonance is ut, in the fecond fol, 

and in the third mi; and thefe notes are already in the 
preceding chord (bbb). 

Rule II. 

202. If a note of the fundamental bafs be a tonic 

dominant, or a fimple dominant, and if the diffonance 

be found in the treble, this diffonance in the fame 

treble ought to defeend diatonically. But if the note 

of the bafs be a fub-dominant, it ought to rife dia¬ 

tonically. This diffonance which rifes or defeends 

diatonically, is what we have called a diffonance faved 

or refolved (129, 130.). See LII. LIII. LIV. 

203. One 

(zz) There are notes which may be found feveral times in the fundamental bafs in fucceflion with a diffe¬ 

rent harmony. For inftance, the tonic ut, after having carried the chord ut mi fol ut, may be followed by 

another ut which carries the chord of the feventh, provided that this chord be the chord of the tonic dominant 

ut mi fol ft\). See LXXII. In the fame manner, the tonic ut may be followed by the fame tonic ut, which 

may be rendered a fub-dominant, by caufing it to carry the chord ut mi fol la. See LXXI1I. 

A dominant, whether tonic or fimple, fometimes defeends or rifes upon one another by the interval of a 

tritone or falfe fifth. For example, the dominant fa, carrying the chord fa la ut mi, may be followed by ano¬ 

ther dominant f, carrying the chord f re fa la. This is a licence in which the mufician indulges himfelf, that 

he may not be obliged to depart from the fcale in which he is; for inftance, from the fcale of ut to which fa 

and ft belong. If one Ihould defeend from fa to ft\), by the interval of a juft fifth, he would then depart froit* 
that fcale, becaufe fi\) is no part of it. 

(aaa) There are often in the treble feveral notes which may, if we choofe, carry no chord, and be regarded 

merely as notes of paffage, ferving only to connect between themfelves the notes that do carry chords, and to 

form a more agreeable modulation. Thefe notes of pafTage are commonly quavers. See Exam. XLVII. iu 

which this modulation ut re mi fa fol, may be regarded as equivalent to this other, ut mi fol, as re and fa are 

no more than notes of pafTage. So that the bafs of this modulation may be (imply ut fol. 

When the note9 are of equal duration, and arranged in a diatonic order, the notes which occupy the per- 

fe& part of each time, or thofe which are accented, ought each of them to carry chords. Thofe which oc¬ 

cupy the imperfeA part, or which are unaccented, are no more than more mere notes of pafTage. Sometimes, 

however, the note which occupies the imperfeft part may be made to carry harmony; but the value of this 

note is then commonly increafed by a point which is placed after it, which proportionably diminifhes the con¬ 
tinuance of the note that occupies the perfect time, and makes it pafs more fwiftly. 

When the notes do not move diatonically, they ought generally all of them to enter into the chord which is> 
placed in the lower part correfpondent with thefe notes. 

(bbb) There is, however, one cafe in which the feventh of a fimple dominant may be found in a modulation 

without being prepared. It is when, having already employed that dominant in the fundamental bafs, its fe¬ 

venth is afterwards heard in the modulation, as long as this dominant may be retained. For inftance, let us 
imagine this modulation, . . . 

° • ut \ re ut ft ut \ re; 

and this fundamental bafs, 'ut [ re fol ut j fol 

(fee Example LI.); the re of the fundamental bafs anfwers to the two notes re ut ol the treble. The di£~ 

fonance ut has no need of preparation, becaufe the note re of the fundamental bafs having already been em¬ 

ployed for the re which precedes ut, the diffonance ut is afterwards prefented, below which the chord re may¬ 
be preferved, or re fa la ut. 
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Principles 203. One may likewife obferve here, that, accord- 

of^omP0'jng to the rules for the fundamental bafs which we 

1 lon‘ have given, the note upon which the diflotiance ought 

to defcend or rife will always be found in the fubfe- 

squent chord (ccc). 

Chap. VIII. Of the Continued Bafs, and its Rules. 

* See Conti- 204. A continued* orthorough bafs, is nothing 
nued lafs. eife but a fundamental bafs whofe chords are inverted. 

Thorough- ™vert a chord when we change the order of the 
ibafs, what, notes which compofe it. For example, if inftead of 

the chord fol ft re fa, I fhould fay fa re fa fol, or re 

210 fa fol fa &c. the chord is inverted. Let us fee then, 
(.Chords in- in the firft place, all the poflible ways in which a chord 
verted, may be inverted, 
flow. 

The 'ways in which a Perfect Chord may be In¬ 
verted. 

205. The perfeft chord ut mi fol ut maybe invert¬ 

ed in two different ways. 

1. Mi fol ut mi, which we call a chord of the faxth, 

compofed of a third, a fixth, and an odtave and in this 

cafe the note mi is marked with a 6. (See LVI.) 

2. Sol ut mi fol, which we call a chord of the fixth 

and fourth, compofed of a fourth, a fixth, and an oc¬ 
tave; and it is marked with a (See LVII.) 

The perfe& minor chord is inverted in the fame man- 

uer. 

The ways in which the Chord of the Seventh may be 
Inverted. 

206. In the chord of the tonic dominant, as folft 

re fat the third major f above the fundamental note 

fol is called a fenftble note (77.) ; and the inverted 

chord ft re fa fol, compofed of a third, a falfe fifth, 
and fixth, is called the chord of the falfe fifth, and 

is marked with an 8 or a \>s (fee LV1II. and L1X.) 

The chord re fa folfa compofed of a third, a fourth. 

Part II, 
and a fixth, is called the chord of the fenjiblefaxth, and Principle*, 
marked with a 6 or a $6. In this chord thus figured, of Compoi 

the third is minor, and the fixth major, as it is eafy to r’Ilon' 
be perceived. (See LX.) 

The chord fa fol ft re, compofed of a fecond, a tri¬ 

tone, and a fixth, is called the chord of the tritone, 
and is marked thus 4+, thus X4, or thus $4. (See 
LXI.) 

207. In the chord of the fimple dominant re fa la 
ut, we find, 

1. Fa la ut re, a chord of the great fixth, which is 

compofed of a third, a fifth, and a fixth, and which 
is figured with a f. See LXIII. (ddd). 

2: La ut re fa, a chord of the lefler fixth, which is 
figured with a 6. See LXIV. (eee). 

3. Ut re fa la, a chord of the fecond, compofed of 

a fecond, a fourth, and a fixth, and which is marked 

with a 2. See LXII. (fff). 

The ways in which the Chord of the fub-dominant 
may be inverted. 

208. The chord of the fub-dominant, as fa la ut 

re, may be inverted in three different manners ; but 
the method of inverting it which is moft in praftice 

is the chord of the lefler fixth la ut re fa, which is 

marked with a 6, and the chord of the feventh re fa la 

ut. See LXIV. 

Rules/2t- the Continued Bass. 

200. The continued bafs is a fundamental bafs, 

whofe chords are only inverted in order to render it 
more in the tafte of finging, and fuitable to the voice. 

See LXV. in which the fundamental bafs which in it- 

felf is moootonic and little fuited for finging, ut fol ut 
fol ut fol ut, produces, by inverting its chords, this con¬ 

tinued bafs highly proper to be fung, ut fi ut re mi fa 

mi, &c. (ggg.) 
The continued bafs then is properly nothing elfc 

but 

M U S I C. 

(ccc) When the treble fyncopates in defcending diatonically, it is common enough to make the fecond part 

of the fyncope carry a difcord, and the firit a concord. See Example LV. where the firft part of the fynco- 

pated note fol is in concord with the notes ut mi fol ut, which anfwer to it in the fundamental bafs, and where 

the fecond part is a diflonance fa the fubfequent chord la ut mi fol. In the fame manner, the firft part of the 

fyncopated note fa is in concord with the notes re fa la ut, which anfwer to it; and the fecond part is a dif- 

fonance in lhe fubfequent chord fol Ji re fa, which anfwer to it, &c. 
(ddd) We are obliged to mark likewife, in the continued bafs, the chord of the fubdominant with a f, 

which in the fundamental bafs is figured with a 6 alone; and this to diftinguifh it from the chords of the fixth 

and of the lefler fixth. (See Examples LVI. and LXIV.) For what remains, the chord of the great fixth in the 

fundamental bafs carries always the fixth major, whereas in the continued bafs it may carry the fixth minor. 

For inftauce, the chord of the feventh ut mi fol fa, gives the chord of the great fixth mi fol fa ut, thus impro¬ 

perly called, fince the fixth from mi to ut is minor. 
($ee) M. Rameau has juftly obferved, that we ought rather to figure this lefler fixth with a J, to diftin- 

guiih it from the fenfible fixth which arifes from the chord of the tonic dominant, and from the fixth which 

arifes from the perfeft chord. In the mean time he figures in his works with a 6 alone, the lefler fixths which 

do not arife from the tonic dominant; that is to fay, he figures them as thofe which arife from the perfeA 

chord; and we have followed him in that, though we thought with him, that it would be better to mark thi* 

chord by a particular figure. 
(fff) The chord of the feventh fa re fa la gives, when inverted, the chord fa la fa re, compofed of a third, 

a tritone, and a fixth. This chord is commonly marked with a 6, as if the tritone were a juft fourth. It is 

his bufiuefs who performs the accompaniment, to know whether the fourth above fa be a tritone or a fourth 

redundant. One may, as to what remains, figure this chord thus 4+. 

{ggg) The continued bafs is proportiouably better adapted to finging, as the founds which form it more 

fcrupuloufly obferve the diatonic order, becaufe this order is the moft agreeable of all. We muft therefore en¬ 

deavour to preferve it as much as poflible. It is for this reafon that the continued bafs in Example LXV. is 

much more in the tafte of finging, and more agreeable, than the fundamental bafs which anfwers to it. 
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Principles but a treble with refpeA to the fundamental bafs. Its 

of C°mpo- ru]es Immediately follow; which are properly nO other 

>t‘on• than thofe already given for the treble. 

Rule I. 

2 to. Every note which carries the chord of the falfe 

fifth, and which of confequence muft be what we have 

called a fenftble note, ought (77) to rife diatonically 
upon the note which follows it. Thus in example 

LXV. the note ft, carrying the chord of the falfe fifth 

marked with an 8, rifes diatonically upon ut (hhh). 

Rule II. 
211. Every note carrying the chord of the tritone 

fhould defeend diatonically upon the fubfequent note. 

Thus in the fame example LXV. fa, which carries the 

chord of the triton figured with a 4+, defeends diato¬ 

nically upon 7ui. (Art. 202.) 

Rule III. 

212. The chord of the fecond is commonly put in 

SI C. ( 49 ) 
practice upon notes which are fyneopated in defeend- Principe, 

ing, becaufe thefe notes are diffonances which ought01 Co,nP°- 

to be prepared and refolved (200, 202.) See the ex- lti0n' 

ample LXVI. where the fecond ut, which is fyncopa- 

ted, and which defeends afterwards upon fi, carries the 

chord of the fecond (111). 

Chap. IX. Of fame Licences affumed in theFunda- 

damental Bafs. 

§ 1. Of Broken and Interrupted Cadences. llf 

213. The broken cadence is executed by means of Broken ca- 
a dominant which rifes diatonically upon another, ordei’ce how 

upon a tonic by a licence. See, in the example LXXIV.txccute * 

fol la, (132, and 134). lia 
214. The interrupted cadence is formed by a do- 

minant which defeends by a third upon another (136). hew form. 

See, in the example LXXV, fol mi (lll). ed. 

Thefe cadences ought not to be permitted but rare- 

[ g ] iy 

(hhh) The cpntinued bafs being a kind of treble with relation to the fundamental bafs, it ought to obferve 

the fame rules with refpeft to that bafs as the treble. Thus a note, for inftance re, carrying a chord of the 

feventh re fa la ut, to which the chord of the fub-dominant fa la ut re correfponds in the fundamental bafs, 

ought to rife diatonically upon mi, (art. 129, n° 2. and art. 202.) 
(111) When there is a repofe in the treble, the note of the continued bafs ought to be the fame with that of the 

fundamental bafs, (fee example LXVII.) In the clofes which are found in the treble at fi and ut (bars third 

and fourth), the notes in the fundamental and continued bafs are the fame, \\z.fol for the firlt cadence, and ut for 
the fecond. This rule ought above all to be obferved in final cadences which terminate a piece or a modulation. 

It is neceflary, as much as pofiible, to prevent coincidences of the fame notes in the treble and continued 
bafs, unlefs the motion of the continued bafs fhould be contrary to that of the treble. For example, in the fe¬ 

cond note of the fecond bar in example LXVII. mi 1*3 found at the fame time in the continued bafs and in the 

treble: but the treble defeends from fa to mi, whilft the bafs rifes from re to mi. 
Two o&aves, or two fifths, in fuccefiion, muft likewife be fhunned. For inftance, in the treble founds fol mi, 

the bafs muft be prevented from founding fol mi, ut la, or re ft; becaufe in the firft cafe there are two oftaves in 

fuccefiion, fol againft fol, and mi againft mi; and becaufe in the fecond cafe there are two fifths in fuccefiion, ut 

againft fol, and la againft mi, or re againft fol, and f againft mi. This rule, as well as the preceding, is founded 

upon this principle, that the continued bafs ought not to be a copy of the treble, but to form a different melody. 

Every time that feveral notes of the continued bafs anfwer to one note alone of the fundamental, the com- 
pofer fatisfies himfelf with figuring thd firft of them. Nay, he dots not even figure it if it be a tonic; and he 

draws above the others a line, continued from the note upon which the chord is formed. See example LXVIII. 
where the fundamental bafs ut gives the continued bafs ut mi fol mi: the two mi'% ought in this bafs to carry 

the chord 6, and fol the chord ®: but as thefe chords are comprehended in the perfect chord ut mi fol ut, 
which is the firft of the continued bafs, we place nothing above ut, only we draw a line over ut mi fol mi. 

In like manner, in the fecond bar of the fame example, the notes fa and re of the continued bafs, rifing 

from the note fol alone of the fundamental bafs which carries the chord fol ft re fa; we think it fufficient to 

figure fa with the number of the tritone 4X, and to draw a line above fa and re. 
It fhould be remarked, that this fa ought naturally to defeend to mi: but this note is confidered asfubfift- 

ing fo long as the chord fubfifts; and when the chord changes, we ought ncceffarily to find the mi, as may be 

feen by that example. 
In general, whilft the fame chord fubfifts in pafiing through different notes, the chord is reckoned the fame 

as if the firft note of the chord had fubfifted; in fuch a manner, that, if the firft note of the chord is, for in¬ 
ftance, the fenfible note, we ought to find the tonic when the chord changes. See example LXIX. or this con¬ 

tinued bafs, ut ft fol f re ut, is reckoned the fame with this ut f ut. (Example LXX.) 
If a fingle note of the continued bafs anfwers to feveral notes of the fundamental bafs, it is figured with the 

different chords which agree to it. For example, the note fol in a continued bafs may anfwer to this funda¬ 

mental bafs ut fol ut, (fee example LXXI.) ; in this cafe, we may regard the note fol as divided into three 

parts, of which the firft carries the chord the fecond the chord 7, and the third the chord 
We ftiall repeat here, with refpe£t to the rules of the continued bafs, what we have formerly faid concerning 

the rules of the fundamental bafs in the note upon the third rule, art. 193. The rules of the continued bais 
have exceptions, which pra&ice and the perufal of good authors will teach. There are likewife feveral other 

rules which might require a confiderable detail, and which will be found in the Treatife of Harmony by M. Ra¬ 

meau, and elfewhere. Thefe rules, which are proper for a complete differtation, did not appear to me indifpen- 

fably neceflary in an elementary ejfay upon mufic, fuch as the prefent. The books which we have quoted at the 

end of our preliminary difeourfe will more particularly inftru& the reader concerning this pradlical detail. 

(lll) One may fomeumes, but very rarely, caufe feveral tonics iu fuccefiion to follow one another in afeead- 
2 ing 
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out the fenfible note, for reafons which we fhall give Principle#' 

in the note upon the art. 219; it is then redu- 

«jed to ut fa fol re, and marked with \ or [. - 
2. By adding the third mi, we (hall have the chord 

mi fA ji re fa, called a chord of the ninth, and compo- 
fed of a third, fifth, feventh, and ninth. It is figured 

with a 9. This third may be added to every third of 

Principles ly and with precaution, 
of Compo- 

fnion. $ 2. Of Supposition. 

~ 215. When a dominant is preceded by a tonic in 

Chord by the fundamental bafs, we add fometimes, in. the conti- 
fuppofi- nued bafs to the chord of that dominant, a new note 
don. what, which ;s a third 0r a fifth below; and the chord which 

See Suppofi-rc^ls ^rom *n continued bafs is called a chord the dominant. See LXXVII. (000). 

_ by fuppofitU 
For example, let us fuppofe that fn the fundamental 

bafs we have a dominant pi carrying the chord of the 

feventh fol Ji re fa ; let us add to this chord the note 

ut, which is a fifth below this dominant, and we fhall 
have the total chord ut fol f re fa, or ut re fa pi ft, 

which is called a chord by fuppofition (mm). 

Of dip's rent kinds of chords by fuppofition. 

Thefe diffe- 2I^ jt jg eafy t0 perceive, that chords by fuppofi- 

what,'and t»on are of different kinds. For inftance, the chord of 

how figu- the tonic fol fi re fa gives, 
red. 1. By adding the fifth ut, the chord ut folp re fa, 

called a chord of the feventh redundant, and compofed 

of a fifth, feventh, ninth, and eleventh. It is figured 

with a % 7 ; fee LXXVI. (nnn). This chord is not 

pra&ifed but upon the tonic. They fometimes leave 

3. If to a chord of the fimple dominant, as re fa 

la ut, we ihould add the fifth fol, we would have the 

chord fol re fa la ut, called a chord of the eleventh, and 

which is figured with a % or £. (See LXXVIII.) 

217. When the dominant is not a tonic dominant, Occafions 
they often take away fome notes from the chord. For when re¬ 

example, let us fuppofe that there is in the fundamen- 

tal bafs this fimple dominant mi, carrying the chord c|,ords aie 
mi fol ft re: if there fhould be added the third ut be- proper, 
neath, we (hall have this chord of the continued bafs 

ut mi fol ft re, but they fupprefsthe feventh p,Jox rea- 

fons which fhall be explained in the note Qgc^npon 
art. 219. In this fiate the chord is fimply compofed of 

a third, fifth, and ninth, and is marked with a 9. See 

LXXIX. (ppp). 
2 18. 

ing or defeending diatonically, as ut mi fol ut, re fa la re, Ji\? re fa Ji\) ; but, befides that this fuccefiion is 

harfh, it is neceffary, in order to render it practicable, that the fifth below the firft tonic fhould be found in the 

chord of the tonic following, as here fa, a fifth below the firft tonic ut, is found in the chord re fa la re, and 

in the chordre faff) ($7 and note G.) 
(mmm) Though fuppofition be a kind of licence, yet it is in fome meafure founded on the experiment rela¬ 

ted in the note (f), where you may fee that every principal or fundamental found caufes its twelfth aiid fe- 

venteenth major in defeending to vibrate, vvhilft the twelfth and the feventeenth major afeending refound: which 
feems to authorize us in certain cafes to join with the fundamental harmony this twelfth and feventeenth in de¬ 

feending, or which is the fame thing, the fifth or the third beneath the fundamental found. 

Even without having recourfe to this experiment, we may remark, that the note added beneath the funda¬ 

mental found, caufes that very fundamental found to be heard. For inftance, ut added beneath pi, caufes pot 

to refound. Thus fol is found in fome meafure to be implied in ut. 
If the third added beneath the fundamental found be minor, for example, if to the chord pi ft re fa, we add 

the third mi, the fuppofition is then no longer founded on the experiment, which only gives the feventeenth 

major, or, what is the fame thing, the third major beneath the fundamental found. In this cafe the addition of 

the third minor mull be confidered as an extenfion of the rule, which in reality has no foundation in the chords 
emitted by a fonorons body, but is authorized by the fandion of the ear and by praftical experiment. 

(nnn) Many muficians figure this chord with a ; M. Rameau fuppreffes this 2, and merely marks it to 

be the feventh redundant by a 7$ or $7. But it may be faid, how fhall we diftinguilh this chord from the fe¬ 

venth major, which, as it would feem, ought to be marked with a 7$ ? M. Rameau anfwers, that there is no 

danger of miftake, becaufe in the feventh major, as the feventh ought to be prepared, it is found in the prece¬ 

ding chord; and thus the lharp fubfifting already in the preceding chord, it would be ufelefs to repeat it. 

i 
Thus re pi, according to M. Rameau, would indicate re fa% la ut, fol f re fa%. If we would change fa% 

i 7b 
of the fecond chord into fa, it would then be necefiary to write re fol. In notes fucb as ut, whofe natural fe¬ 

venth is major, the figure 7 preceded or followed by a fharp will fufficiently ferve to diftinguilh the chord of 

the feventh redundant ut fol ft re fa, from the fimple chord of the feventh ut mi fol fi, which is marked with a 

7 alone. All this appears juft and well-founded. 
(000) Suppofition introduces into a chord diftonances which were not in it before. For inftance, if to the 

chord mi pi f re, we Ihould add the note of fuppofition ut defeending by a third, it is plain that, befides the 

diffonance between mi and re whicli was in the original chord, we have two new diffonances, ut fi and ut re ;■ 
that is to fay, the feventh and the ninth. Thefe diffonances, like the others, ought to be prepared and rel'ol- 
ved. They are prepared by being fyncopated, and refolved by defeending diatonically upon one of the confo- 

nances of the fubfequent chord. The fenfible note alone can be refolved in afeending ; but it is even neceffary 

that this fenfible note Ihould be in the chord of the tonic dominant. As to the diffonances which are found in 

the primitive chord, they Ihould always follow the common rules. (See art. 202.) 

(fpp) Several muficians call this lall chord the chord of the ninth ; and that which, with M. Rameau, we 
have 
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H Principles 218. What is more, ia the chord of the ample do- fifth, and fixth major. They call it the chord-of the 
f| of Cornpo* jjj23 //» Mj-t- mUdn tVio r*.I •» »d4.1 .i_/■* ,t /> /•» 1 » /• »^ /*a » 1 • • a . . >> .r ComPo-m;nant> a8 ^ fa ia utj when the fifth fol is added they fixth fenfible and falfe fifth; and it is figured thus %%,of c°mpo- 

_1___frequently obliterate the founds fa and la, that too or+|. (See LXXXIII). , fltl011- 
great a number of diflbnances may be avoided, which 

reduces the chord to fol ut re. This laft is compofed 
2, The chord re fa fol% ft, compofed of a third, a 

triton, and a fixth, they call it the chord of the triton 
only of the fourth and the fifth. It is called a chord of , , , , , , . , 

the fourth, and it is figured with a 4. (See LXXX.) a"d they mark lt thuS (See 
219. Sometimes they only remove the note la, and 

a 16 then the chord ought to be figured with 4 or ^ (og&_). 
Chord of 220. Finally, in the minor mode, for example, in 
the fifth re-tjiat 0f where the chord of the tonic dominant (109), 

what,a"nd 's mi f°W f1 re> we add to this chord the third ut 
how figu- below, we lhall have ut mi fol% ft re, called the chord 
red. of the fifth redundant, and compofed of a third, a fifth 

redundant, a feventh, and a ninth. It is figured with 

a $j, or a +5. See LXXXI. (rrr). 

3j7 $ 3. Of the Chord of the Diminished Seventh. 

Chord of 221. In the minor mode, for inftance, in that of la, 

venthwhat mt a ^rom ‘s l^e ton'c dominant (109), and 
and how fi-carries the chord mi fol% Ji re, in which fol is the fen- 
gured. fible note. For this chord they fometimes fubftitute 

that other folfy ft re fa (116), all compofed of minor 

thirds; and which has for its fundamental found the 

fenfible note fol%. This chord is called a chord of 

the flat, or diminifbed feventh, and is figured with a 

in the fundamental bafs, (fee LXXXII.): but it is 

218 always confidered as reprefenting the chord of the-to- 

ducedfifthe11 *C ^ora‘nant* 
continued 222# This chord in the fundamental bafs produces 
bafs by this in the continued bafs the following chords: 
•what, and j. The chord fi re fa fol%, compofed of a third, falfe 
how figu¬ 
red. 8 

LXXX IV). 

3. The chord fa fol% Ji re, compofed of a fecond 
redundant, a tritone, and a fixth. They call it the 

chord of the fecond redundant, and they figure it thus 
$2, or +2. See LXXXV. (sss). lip 

223. Befides, fince the chord folfy fire fa, repre- Alterations 

fents the chord 7?ii fol% Ji re, it follows, that if wej3/ fuPP°f* 

operate by fuppofition upon the firft of thefe chords, ^hteh'thcy 
it rnuft be performed as one would perform it upon mi produce 
fol% Ji re; that is to fay, that it will be neceffary to what, and 

add to the chord fol% ft re fa, the notes ut or la, which how fi2u* 
are the third or fifth below mi, and which will produce, rea" 

1. By adding the chord nt fol% fi re fa, com¬ 

pofed of a fifth redundant, a feventh, a ninth, and ele¬ 

venth, which is the odlave of the fourth. It is called 

a chord of the fifth redundant and fourth, and thus mark¬ 
ed +l, or (See LXXXVI.) 

2. By adding la, we lhall have the chord la fol% Ji 
re fa, compofed of a feventh redundant, a ninth, an 

eleventh, and a thirteenth minor, which is the odlave 

of the fixth minor. It is called the chord of the fe- 

venth redundant andfixth minor, and marked \)6, of ^[7. 

(See LXXXVII.) It is of all chords the moft harlh, 
and the moll rarely praftifed (ttt). 

[ g 2 ] la 

have Amply called a chord of the ninth, they term a chord of the ninth and feventh. This laft chord they mark 

with a but the denomination and figure ufed by M. Rameau are more fimple, and can lead to no error; be- 

caufe the chord of the ninth always includes the feventh, except in the cafes of which we have already fpo- 
jken. 

(OSSJ They often remove fome diffonanfces from chords of fuppofition, either to foften the harlhnefs of the 
chord, or to remove difeords which can neither be prepared nor refolved. For inftance, let us fuppofe, that in 
the continued bafs the note ut is preceded by the fepfible note Ji, carrying the chord of the falfe fifth, and that 

we Ihould choofe to form upon this note ut the chord ut mi fol f re, we mufl obliterate the feventh ft, becaufe 

in retaining it we fhould deftroy the effedl of the fenfible note ft, which ought to rife to ut. 

In the fame manner, if to the harmony of a tonic dominant fol ft re fa, one Ihould add the note by fuppofi¬ 

tion ut, it is ufual to retrench from this chord the fenfible note Ji; becaufe, as the re ought to defeend diatoni- 

cally to ut, and the ft to rife to it, the effedl of the one would deftroy that of the other. This above all takes 
place in the fufpenfe, concerning which we (hall prefently treat. 

(rrr) Suppojition produces what we call fufpenfe; and which is almoft the fame thing. Sufpenfion confifts 

in retaining as many as poffible of the founds in a preceding chord, that they may be heard in the chord which 

' 7 $7 
fucceeds. For inftance, if this fundamental bafs be given ut fol ut, and this continued bafs above it ut ut ut, 

77 7 $7 
it is a fuppofition; but if we have this fundamental bafs ut fol fol ut, and this continued bafs above it ut fol ut ut, 

it is a fufpenfe ; becaufe the perfedl chord of ut, which we naturally expedl after fol in the continued bafs, is 

$7 _ 
fufpended and retarded by the chord ut, which is formed by retaining the founds fol Ji re fa of the preceding 

. 
chord to join them to the note ut in this manner, ut fol JI re fa; but this chord ut does nothing in this cafe but 
fufpend for a moment the perfedt chord ut mi fol ut, which ought to follow it. 

(sss) The chord of the diminifhed feventh, fuch as fol% Ji re fa, and the three derived from it, are termed 

chords offubjlitution. They are in general harfh, and proper for imitating melancholy objedts. 

(ttt) As the chord of the diminiftied feventh fol%ft re fa, and the chord of the tonic dominant mi fol% Ji, 

re, only differ one from the other by the notes mi and fa ; one may form a diatonic modulation of thefe two 

notes, and then the fundamental bafs does nothing but pafs from the tonic dominant to the fenfible note, and 
from that note to the tonic dominant, till it arrives at the tonic. (See XCII.) 

For the fame reafon, as the chord of the diminilhed feventh fol% ft re fa, and the chord ft re fa la, which 

1 . ; carries 
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In the Treatife of Harmony by M. Rameau, and 

elfewhere, may be feeu a much longer detail of the 

_ chorda by fuppofition: But here we delineate the ele¬ 

ments alone. 

Chap. X. Of fome Licences ufed in the Treble and 

Continued Bafs. 

>*• 224. Sometimes in a treble, the diffonance which 
ought to have been refolved by defending diatonically 

upon the fncceeding note, inftead of defcending, on the 
contrary rifes diatonically : but in that cafe, the note 

upon which it ought to have defcended muft be found 

in fome of the other parts. This licence ought to be 

rarely pradtifed. 

In like manner, in a continued bafs, the diffonance 
in a chord of the fub-dominant inverted, as la in the 

chord la ut mi fol, inverted from ut mi fol la, may 

fometimes defcend diatonically inftead of rifing as it 

ought to do, art. 129. n° 2.; but in that cafe the note 

ought to be repeated in another part, that the diffo- 
nance may be there refolved in afcending. 

(1- 225. Sometimes likewife, to render a continued bafs 
more agreeable by caufing it to proceed diatonically, 

they place between two founds of that bafs a note 

which belongs to the chord of neither. See example 

XCIV, in which the fundamental bafs fol ut produces 
the continued bafs fol la f fol ut, where la is added on 

account of the diatonic modulation. This la has a line 

drawn above it to fhew its refolution by palling under 
the chord fol ft re fa. 

In the fame manner, (fee XCV), this fundamental 

bafs ut fa may produce the continued bafs ut re mi 

ut fa, where the note re which is added paffes under 

S I c. 
the chord ut mi fol ut. 

Part II. 
Principles 

of Compo 
Chap. XI. Containing the Method of finding the fition. 

Fundamental Bafs when the Continued Bafs is 

fiSur'd- *» . 
226. To exercife yourfelf with greater eafe in find-tj,°* 

ing the fundamental bafs, and to render it more fami- mental bafs 
liar to you, it is neceflary to obferve how eminent ma- when the 
fters, and above all how M. Rameau, has put the rules continued 

in praftice. Now, as they never place any thing butls *=u e ' 
the continued bafs in their works, it becomes then 

neceflary to know how to find the fundamental bafs 
when the continued bafs is figured. This problem may 

be eafily folved by the following rules. 

227. 1. Every note which has no figure in the con¬ 

tinued bafs, ought to be the fame, and without a figure 

in the fundamental bafs; it either is a tonic, or reckoned 

fuch, (uuu). 
2. Every note which in the continued bafs carries a 

6, ought in the fundamental bafs to give its third be¬ 
low not figured *, or its fifth below marked with a 7. * See Figw> 

We fhall diftinguifh thefe two cafes below. (SeeLVIm/" 
and LXIV, and the note zzz.) 

3. Every note carrying £ gives in the fundamental 

bafs its fifth below not figured. (See LVII.) 

4. Every note figured with a 7 or a tf, is the fame 

in both baffes, and with the fame figure (xxx). 

5. Every note figured with a 2 gives in the funda¬ 

mental bafs the diatonic note above figured with a 7. 
See LXII. (yyy). 

6. Every note marked with a 4 gives in the funda¬ 

mental bafs the diatonic note above, figured with a 7. 

(See LXI.) 
7. Every 

carries the fifth fi of the tonic dominant mi, only differs by the fenfible note fol%, and the tonic la y one may 

fometimes, while the treble modulates fol% la fol% la fol% la, afeend in the fundamental bafs, from the fenfible 

note to the third above, provided one defcend at laft from thence to the tonic dominant, and from thence to 

the tonic; (fee XCIII.) As to what remains, this and the preceding examples are licences. 
(uuu) 1 fay a tonic, or reckoned fuch, becaufe it may perhaps be a dominant from which the diffonance has 

been removed. But in that cafe one may know that it is a real dominant by the note which precedes it. For 
inftance, if the note fol, carrying a perfedl chord, is preceded by re a Ample dominant, carrying the chord re 

fa la ut, that note/o/ is not a real tonic; becaufe, in order to this, it would have been neceflary that re fliould 
have been a tonic dominant, and ihould have carried the chord re fa% la ut; and that a Ample dominant, as 

re, carrying the chord re fa la ut, fhould only naturally defcend to a dominant, (art. 194 ) 
(xxx) Sometimes a note which carries a 7 in the continued bafs, gives in the fundamental bafs its third 

above, figured with a 6. For example, this continued bafs la fi ut gives tlii6 fundamental bafs ut fol ut} but 

in this cafe it is neceflary that the note figured with a 6 ihould rife by a fifth, as we fee here ut rife to fol. 
(yyy) A note figured with a 2, gives likewife fometimes in the fundamental bafs its fourth above, figured 

■with a 6; but it is neceflary in that cafe that the note figured with a 6, may even here rife to a fifth. (See 

note xxx). 
Thefe variations in the fundamental bafs, as well in the chord concerning which we now treat, as id the 

chord figured with a 7, and in two others which fhall afterwards be mentioned (art. 228 and 229), are caufed 

by a deficiency in the figns proper for the chord of the fub-dominant, and for the different arrangements by 

which it is inverted. 
M. l’Abbe Rouflier, to redrefs this deficiency, had invented a new manner of figuring the continued bafs. 

His method is moft Ample for thofe who know the fundamental bafs. It confifts in exprefling each chord by 
only fignifying the fundamental found with that letter of the fcale by which it is denominated, to which is join¬ 

ed a 7 or lj, Or a 6, in order to mark all the difeords. Thus the fundamental chord of the feventh re fa la ut is 

expreffed by a D; and the lame chord, when it is inverted from that of the fub-doniinat fa la ut re, is charac¬ 

terized by F; the chord of the fecond ut re fa la, inverted from the dominant re fa la ut, is likewife repre- 

fented by I); and the fame chord tet re fa la inverted from that of the fub-dominant fa la ut re is fignified by F: 

the cafe is the fame when the chords are differently inverted. By this means.it would be impoffible to miltake 

either with refpeft to the fundamental bafs of a chord, or with refpeft to the note which forms its diffonance, 

or with refpedt to the nature and fpecies of that difeord. 
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'rinciples 7. Every note figured with an 8 gives its third below 

« lhi°0n.P°' fi£ured with a 7‘ (See Ly11L) 
* 8. Every note marked with a 0 gives the fifth be¬ 

low marked with a 7; (fee LX.) and it is plain by 
art. 187, that in the chord of the feventh, of which we 

treat in thefe three laft articles, the third ought to be 

major, and the feventh minor, this chord of the.feventh 
being the chord of the tonic dominant. (See art. 102.) 

9. Every note marked with a 9 gives its third above 
figured with a 7. (See LXXVII and LXXIX.) 

ro. Every note marked with a J gives the fifth above 
figured with a 7. (See LXXVIII.) 

11. Every note marked with a $5, or with a +5, 

gives the third above figured with a (SeeLXXXI.) 

12. Every note marked with a $7 gives a fifth above 

figured with a 7, or with a (See LXXVI.) It is 

the fame cafe with the notes marked \, 4, or [: which 

fhews a retrenchment, either in the complete chord of 
the eleventh, or in that of the feventh redundant. 

13. Every note marked with a 4 givesa fifth above 

figured with a 7, or a % (See LXXX.) 

14. Every note marked with a gives the third 

minor below, figured with a ft. (See LXXXIII.) 

15. Every note marked with a gives the tritone 

above, figured with a ft. (See LXXX1V.) 

16. Every note marked with a +2 gives the fecond 
redundant above, figured with a ft. (SeeLXXXV.) 

17. Every note marked with a gives the fifth 

redundant above, figured with a ft. (SeeLXXXVI.) 

r 8. Every note marked with a gives the feventh 

redundant above, figured with a ft. See LXXXVII. 

(zzz). 

R E M A R K.. 

' 
A difficulty 228. We have omitted two cafes cafes, which may 

Ihe'fmida- Cai|k *°me uncertainty- 
fciemalbafs The *s ^at where the note of the continued 

bafs is figured with a 6. We now prefent the reafon 

of the difficulty. 

Suppofe we fhould have the dominant re in the fun¬ 

damental bafs, the note which anfwers to it in the con¬ 

tinued bafs may be La carrying the figure 6, (fee 

SIC. ( 53 ) 
LXIV.); that is to fay, the chord la ut re fa: now Principles 

if we fhould have the fub-dominant fa in the funda-°ffi?ion P° 
mental bafs, this fub-dominant might produce in the ‘ 
continued bafs the fame note la figured with a 6. 

When therefore one finds in the continued bafs a note 
marked with a 6, it appears at firft uncertain whether 
we fhould place in the fundamental bafs the fifth below 

marked with a 7, or the third below marked with a 6. 114 

229. The fecond cafe i3 that in which the conti-Anorher. 
nued bafs is figured with a J. For inftance, if there 

fhould be found fa in the continued bafs, one may be 

ignorant whether he ought to infert in the fundamen¬ 
tal bafs fa marked with a 6, or re figured with a 7. 

230. You may ealily extricate yourfelf from this Solution", 
little difficulty, in leaving for an inftant this uncertain 
note in fufpenfe, and in examining what is the fuc- 

ceeding note of the fundamental bafs; for if that note 

be in the prefent cafe a fifth above fa, that is to fay, 

if it is ut, in this cafe, and in this alone, he may place 

fa in the fundamental bafs. It is a eonfequence of this 
rule, that in the fundamental bafs every fub-dominant 

ought to rife by a fifth (195). 

Chap. XII. What is meant by being in a Mode or 
Tone. 

231. I» the firft part of this treatife (chap, vi.), Method of 

we have explained, how by the means of the note ut, <1e,erfn'- 
and of its two fifths fol and fa, one in afeending, which 

is called a tonic do7tiinant, the other in defeending, Jhich'we 
which is called a fub-dominant, the fcale ut re mi fa are. 
fol la ft ut may be found; the different founds which 

form this fcale convpofe what we call the major mode of 
uty becaufe the third mi above ut is major. If there¬ 

fore we would have a modulation in the major mode of 

ut, no other founds muft enter into it than thofe which 
compofe this fcale ; in fuch a manner that if, for in- 

ftance, I fhoutd find fafy in this modulation, this fa%. 

difeovers to me that I am not in the mode of ut, or at 

leaft that, if I have been in it, I am no longer fo. 
232. In the fame manner, if I form this male in af¬ 

eending la ft utftt, re mi fa% fol% Id, which is exactly 

fimilar to the fcale ut re mi fa fol la- ft ut of the major 

mode of ut, this fcale, in which the third from la to 

ut% is major, fhall be in the major mode of la; and if 

I incline to be in the minor mode of la, I have nothing 

to 

(zzz) We may only add, that here and in the preceding articles, we fuppofe, that the continued bafs is fi¬ 

gured in the manner of M. Rameau. For it is proper to obferve, that there are not, perhaps, two mufician3 
who characterize their chords with the fame figures;, which produces a great inconveniency to the perfon who 

plays the accompaniments, as may be feen in the article Chiffrer, in Vol. III. of the Encyclopedic; an admi¬ 

rable article, of which M. Rouffeau of Geneva is.the author: but here we do not treat of accompaniments. For 

every reafon, then, we fhould advife initiates to prefer the continued baffes of M. Rameau to all the others, as 

by them they will- moft fuccefsfully ftudy the fundamental bafs. 
It is even neceffary to advertife the reader, and I have already done it (note eee), that M. Rameau only 

marks the leffer fixth by a 6 without a line, when this leffer fixth does not refult from the chord of the tonic- 

dominant; in fuch a manner that the 6 renders it uncertain whether in the fundamental bafs we ought to* 

choofe the third or the fifth below: but it will be eafy to fee whether the third or the fifth is fignified by that" 

figure. This may be diftinguifhed, 1. In obferving which of the two notes is excluded by the rules of the- 
fundamental bafs. 2. If the two notes may with equal propriety be placed in the fundamental bafs, the pre¬ 

ference mnft be determined by the tone or mode of the treble in that particular paffage. In the following chap¬ 

ter we fhall give rules for determining the mode. 
There is a chord of which we have not fpoken in this enumeration, and which is called the chord of the fxth- 

redundant. This chord is compofed of a note, of its third major, of its redundant fourth or tritone, and its* 

redundant fixth, as fa la fi re%. It is marked with a 6|. It appears difficult to find a fundamental bafs fosv 

this chord ; nor is it indeed much in ufe amongft us. (See the note upon the art. 115 ) 
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Principles to do but to fubllitute for ut fliarp ut natural; fo that 

of Compo-the major third la ut% may become minor la ut; I 

fition- fhall have then 
la ft ut re mi fa% fol% la, 

which is (85) the fcale of the minor mode of la in af- 

cending ; and the fcale of the minor mode of la in de¬ 

fending fhall be (90) 

la fol fa mi ut re f la, 
in which the Jol and fa are no longer fharp. For it is 

a Angularity peculiar to the minor mode, that its fcale 
117 is not the fame in riling as in defending (89). 

Henceitap- 233. This is the reafon why, when we wilh to be- 

wh*t giu a piece in the major mode of la, we place three 

i a 

flati/oitmld ^arPs at uPou ft* ui> an^ anc^ on 
be placed at contrary, in the minor mode of la, we place none, be- 
the cleff in caufe the minor mode of la, in defending, has neither 
the major {harps nor flats. 

and why 234* As t^ie ^ca'e contains twelve founds, each di- 
they are ftant from the other by the interval of a femitone, it 
omitted in is obvious that each of thefe founds can produce both 
the minor a major and a minor mode, which conllitute 24 modes 

jbendine ^P00 whole. Of thefe we Ihall immediately give 
- - a table, which maybe very ufeful to difeover the mode 

in which we are. Modes 14. 
in the 
whole. A TABLE of the Different Modes. 

Major Modes. 
Maj. Mode. 

of ut ut re mi fa fol la ft ut. 
of fol fol la ft ut re mi fa'J, fol. 

of re re mi fa% fol la ft ut% re. 

of la la f ut% re mi fa% fol% la. 

of mi mi fa% fol% la f ut% re% mi. 

off ft ut% re% mi fa% fol% W ft 
of fa% fa% foM ft re% mi% fa% (aaaa). 

or ^ r^® m^® ft f0^® ^ ft Ut re'®’ 

or'Adf } la}® ft® Ut re]® mt)® ft ft1 ft*0' 

i | ft f°i w ftut re 
01 ft} ftut re ft ft1 ia ftu 
ol Jk } ft f°l la ft ut rt mi ft' 
°o/ul} * ” mi fa fol la ft ut. _ 

(aaaa) The major mode of fa% of utf) or re%, and of fol% or laf), are not much pra&ifed. In the opera 

of Pyramus and Tkijbe, p. 267, there is a paflage in the fcene, of which one part is in the major mode offa%, 

and the other in the major mode of ut%, and there are fix (harps at the cleff. 
When a piece begins upon ur%, there ought to be feven (harps placed at the cleff: but it is more convenient 

only to place five flats, and to fuppofe the key re]), which is almoft the fame thing with ut%. It is for this rea¬ 

fon that we fubllitute here the mode of ref) for that of ut%. 
It is ftill much more neceflaryto fubllitute the mode of laf) for that of ftl%; for the fcale of the major mode 

of fol is l«%, f%, ut%, re%, rrM, fol, fo%, 

in which you may fee that there are at the fame time both a fol natural and a foI%: it would then be necee- 

fary, even at the fame time, that upon fol there fhould and Ihould not be a lharp at the cleff; which is fhock- 

ing and inconfiftent. It is true that this inconvenience may be avoided by placing a fharp upon fol at the cleff, 
and by marking the note fol with a natural through the courfe of the mufic wherever it ought to be natural; 

but this would become troublefome, above all if there Ihould be oceafion to tranfpofe. In the article 236, we 

fhall give an account of tranfpofition. One might likewife in this feries, inltead of fol natural, which is the 
note immediately before the laft, fubllitute fa%§, that is to fay, fa twice fharp; which, however, is not abfo- 

lutely the fame found with fol natural, efpecially upon inftruments whofe feales are fixed, or whofe intervals 

are invariable. But in that cafe two lharps may be placed at the cleff upon fa, which would produce another 

inconvenience. But by fubllituting Id) for fol%, the trouble is eluded. 

(bbbb) We have already feen, that iu each mode the principal note is called a tonic; that the fifth above that 
note 

Minor Modes. 

Of la. 

In defeending. la fol fa mi re ut f la. 

In riling. la f ut re mi fa% fol% la. 

Of mi. 

In defeending. mi re ut f la fol fa% mi. 

In rifing. mi fa% fol la ft ut% re% mi. 

Of f. 

In defeending. f la fol fa% mi re ut% f. 

In rifing. f ut% re mi fa% fol% la% f. 

Of fa% 

In defeending. fa% mi re ut% f la fol% fa. 

In rifing. fa% fol% la ft ut% re% mi% fa%. 

Qf ut%. 

In defeending. ut% ft la fol% fafy mi refy ut%. 

In rifing. ut% re% mi fa% fol% la% f% ut%. 

Of fol% or laf). 

In defeending. fol% fa% mi ut% f la% fol&. 

In rifing. la\) f\) utf) ref) mi) fa fol laf). 

Of re%C or mi). 

In defending, mif) ref) utf) Jif) laf) fol') fa mi\). 
In rifing. mif) fa folf) laf) Ji) ut re mif). 

Of la% or Ji). 

In defeending.^?!) laf) folf) fa mif) ref) ut Ji). 

In rifing. Ji) ut ref) mif) fa fol la ft'). 

Of mi% or faf). 

In defeending. fa mif) ref) ut Ji) laf) fol fa. 

In rifing. fa fol laf) ftf) ut re mi fa. 

Of ut. 

In defeending. ut Ji) laf) fol fa mif) re ut. 

Jn rifing. ut re mif) fa fol la ft ut. 

Of fol. 

In defeending. fol fa mif) re ut ff) la fol. 

In rifing. fol la ff) ut re mi fa% fol. 

Of re. 

In defeending. re ut Ji) la fol fa 

' - ' ' V la fu In rifing. re mi fa fol la ft ut% re (bbbb). 

*3S- 
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firft line; one may then ling the tune as if there were Principles 

no lharp: And, inftead of the cleff offol upon the firftof c.ornP°- 

line, let there be the cleff of ut; for the fa%, when ltion' 

changed into f, will require that the cleff of fol ihouldSee Trenr. 

be changed to the cleff of ut, as may be eafily feen.pofition.' 
This is what we call tranfpofition (J). 

237. It is evident, that when fa% is changed into AH the 
ft, fol mull be changed into ut, and mi into la. Thus modes re- 

by tranfpofition, the air has the fame melody as if it 

were in the major mode of ut, or in the minor mode 

of la. The major mode then of fol, and the minor of ihe niiiioc 
mi, are by tranfpofition reduced to thofe of ut major, of la. 
and of la minor. It is the fame cafe with all the other 

modes, as any one may eafily be convinced (cccc). 

Chat.. 

note is called a tonic dominant, or the dominant of the mode, or (imply a dominant; that the fifth beneath the to- ‘ 
nic, or, what is the fame thing, the fourth above that tonic, is called a fib- dominant; and in fhort, that the note 

which forms a femftone beneath the tonic, and which is a third major from the dominant, is called a fenfible 

note. The other notes have likewife in every mode particular names which it is advantageous to know. Thus a 

note which is a tone immediately above the tonic, as re in the mode of ut, and ft in that of la, is termed a fub- 

tonic; the following note, which is a third major or minor from the tonic, according as the chord is major or 

minor, fuch as mi in the major mode of ut, and ut in the minor mode of la, is called a mediant; in fhort, the note 

which is a tone above the dominant, fuch as la in the mode of ut, and fa% in that of la, is called afub-dominant- 

($) Though our author’s account of this delicate operation in mulic will be found extremely juft and 

compendious; though it proceeds upon fimple piinciples, and comprehends every pofiible contingency; yet 

as the manner of thinking upon which it depends may be lefs familiar to Englifh readers, if not profoundly 

lkilled in mufic, it has been thought proper to give a more familiar, though lefs comprehenfive, explanation of 

the manner in which tranfpoftion may be executed. 

It will eafily occur to every reader, that if each of the intervals through the whole diatonic feries were 
equal in a mathematical fenfe, it would be abfolutely indifferent upon what note any air were begun, if within 

the compafs of the gammut; becaufe the fame equal intervals muft always have the fame effefls. But fince, 

befides the natural femitones, there is another diftinftion of diatonic intervals into greater and lejfer tones; and 
fince thefe vary their pofitions in the feries of an o£ave, according as the note from whence you begin is 

placed, that note is confequently the beft key for any tune whofe natural feries is moft exaftly correfpondent 

with the intervals which that melody or harmony requires. But in inftruments whofe fcales are fixed, not- 

withftanding the temperament and other expedients of the fame kind, fuch a feries is far from being eafily 

found, and is indeed in common praftice almoft totally neglefted. All that can frequently be done is, to 

take care that the ear may not be fenfibly (hocked. This, however, would be the cafe, if, in tranfpofing any 

tune, the fituation of the femitones, whether natural or artificial, were not exadlly correfpondent in the feries 
to which your air muft be tranfpofed, with their pofitions in the fcale from which yon tranfpofe it. Suppofe, 

for inftance, your air fhould begin upon ut or C, requiring the natural diatonic feries through the whole 

gammnt, in which the diftance between mi and fa, or E and F, as alfo that between ft and ut, or B and C, ia 

only a femitone. Again, fuppofeit neceffary for your voice, or the inftrument on which you play, that the fame 

air fhould be tranfpofed to fol or G, a fifth above its former key; then becaufe in the firft feries the intervals 
between the third and the fourth, feventh and eighth notes, are no more than femitones, the fame intervals 

muft take the fame places in the odlave to which you tranfpofe. Now, from fol or G, the note with which 

you propofe to begin, the three tones immediately fucceeding are full; but the fourth, ut or C, is only a femi¬ 

tone; it may therefore be kept in its place. But from fa or F, the feventh note above, to fol or G the eighth, 

the interval is a full tone, which muft confequently be redreffed by raifing your fa a femitone higher. Thus 

the fituations of the femitonic intervals in both octaves will be correfpondent; and thus, by conforming the 

ofitions of the femitones in the oftave to which you tranfpofe, with thofe in the oftave in which the original 

ey of the tune is contained, you will perform your operation with as much fuccefs as the nature of fixed fcales 

can admit 1 But the order in which you muft proceed, and the intervals required in every mode, are minutely 

and ingenioufly delineated by our author. / 

(cccc) Two (harps, fa% and ut'%, indicate the major mode of re, or the minor offt; and then, by tranfpo¬ 

fition, the ut% is changed into f, and of eonfequence, re into ut, and f into la. 

Three (harps, fa% ut% fol%, indicate the major mode of la, or the minor offa%; and it is then fol%, which; 

muft be changed into f, and of eonfequence la into ut, and fa% into la. 

Four fharps, ut% fol% re%, indicate the major mode of mi, or the minor of ut%; then the re% is changed 

into f, and of eonfequence mi into ut, and ut% into la. 

• Five fharps,fa% ut% Jbl% re% la%, indicate the major mode off, or the minor offol%; la then is changed 

into f, and of eonfequence f into ut, and Jol% into la. 

Six fharps, fa% ut% fol% re% la% mi%, indicate the major mode of fa%; mi% then is changed into ft, and 
of eonfequence fa% into ut. 

Six flats ,f\) mi') la]) ret) fol]) ut]), indicate the minor mode of mi]); ut is changed into fa, and of eonfequence 

mi\) into la. Five 

Parc II. M U 
inciples 235. Thefe then are all the modes, as well major 
Compo-gg minor# Thofe which are crowded with fharps and 

1 ’ flats are little pra&ifed, as being extremely difficult in 
execution. 

236. From thence it follows, 

AvdeJ 1. That when there are neither fharps nor flats at 

’ih fharps the cleff, it is a token that the piece begins in the 

ide *rac- major moc^e of ut, or in the minor mode of la. 
2. That when there is one fingle (harp, it will al¬ 

ways be placed upon fa, and that the piece begins in 

the major mode of fol, or the minor of mi, in fuch a 

manner that it may be fling as if there were no (harp, 

by finging f inftead of fa%, and in finging the tune 

as if it had been in another cleff. For inftance, let 

there be a (harp upon fa in the cleff of fol upon the 

ll;;fults. 
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Principles Chap. XIII. To find the Fundamental Bafs of a find feveral; for every fundamental bafs will be legi- Principle^ 

0ffuionP°' given Modulation. timate, when it is formed according to the rules which 

. ‘“I-_ 238. As we have reduced to a very fmall number we have given (chap. VI.); and that, befides this,- 
the rules of the fundamental bafs, and thofe which in the diffonances which the modulation may form with 

Method of the treble ought to be obferved with relation to this this bafs will both be prepared, if it is neceffary that 

finding a bafs, it fhould no longer be difficult to find the funda- they fhould be fo, and always refolved (dddd). 

fundamen- mental bafs of a given modulation, nay, frequently to 239- It 

riven^ir* * ^ve ^ats> ^ ^ re& *n<^‘cate the major mode of re]), or the minor mode of fi]); then the fi') is 
not diffi- changed into fa, and of confequence the re]) into ut, and thefi]) into la. 
cult, and Four flats, fi\) mi]) la]) re]), indicate the major mode of la]), or the minor mode of fa; re]) then is changed 
why. into fa, and of confequence la]) into ut, and fa into la. 

Three flats, fi]) mi]) la]), indicate the major mode of mi]), or the minor of ut; the la\) then is changed into 

fa, and of confequence mi]) into ut, and the fol into la. 
Two flats, fi') mi]), indicate the major mode offi]), or the minor of fol; mi') then is changed into fa, and of 

confequence fi\) into ut, and the fa into la. 

One flat,J?[?, indicates the major mode of fa, or the minor mode of re, and fi\) is changed into fa; of con¬ 

fequence the fa is changed into ut, and the re into la. 
All the major modes then may be reduced to that of ut, and the modes minor to that of la minor. 
It only remains to remark, that many muficians, and amongft others the ancient muficians of France, as 

Lulli, Campra, &c. place one flat lefs in the minor mode: fo that in the minor mode of re, they place neither 
fharp nor flat at the clefF; in the minor mode of fol, one flat only; in the minor mode of ut, two flats, &c. 

This praftice in itfelf is fufficiently indifferent, and fcarcely merits the trouble of a difpute. Yet the 

method which we have here defcribed, according to M. Rameau, has the advantage of reducing all the modes 
to two; and befides it is founded upon this fimple and very general rule, That in the major mode, we muft 

place as many (harps or flats at the clefF, as are contained in the diatonic feale of that mode in afcending; and 

in the minor mode, as many as are contained in that fame feale in defeending. 

However this be, I here prefent you with a rule for tranfpofition, which appears to me more fimple than the 

rule in common ufe. 

For the Sharps. 
Suppofe fol, re, la, mi,fi, fa, and change fol into ut if there is one fharp at the clefF, re into ut if there are 

two {harps, la into ut if there are three, &c. 
For the Flats. 

Suppofe fa,fi, mi, la, re, fol, and change fa into ut if there is only one flat at the clefF, fi into ut if there 

are two flats, mi into ut if there are three, Sec. 
(dddd) We often fay, that we are upon a particular key, inftead of faying that we are in a particular mode. 

The following expreffions therefore are fynonimous; fuch a piece is in ut major, or in the mode of ut major, or in 

the key of ut major. 
We have feen that the diatonic feale or gammut of the Greeks was la ft ut re mi fa fol la, (art. 49.) A 

method has likewife been invented of reprefenting each of the founds in this feale by a letter of the alphabet; 

la by A, fi by B, ut by C, 8cc. It is from hence that thefe forms of fpeaking proceed : Such a piece is upon 
A, with mi, la, and its third minor; or, Amply, it is upon A, with mi, la, and its minor; fuch another piece 

upon C, with fol, ut, and its third major; or, (imply, upon C, with fol, ut, and its major; to fignify that the 

one is in the mode of la minor, or that the other is in that of ut tnajor; this lad manner of fpeaking is more 

concife, and on this acconnt it begins to become general. 
They likewife call the clefF of ut faY, the clefF of re fol G, &c. to denominate the clefF of fa, the clefF offol, 8cc. 
They fay likewife to take the A mi la, to give the A mi la; that is to fay, to take the unifon of a certain 

note called la in the harpfichord, which la is the fame that occupies the fifth line, or the higheft line in the 
firft clefF oF fa. This la divides in the middle the two oftaves which fubfift (note rr) between the fol which 

occupies the firft line in the clefF of fol upon that'fame line, and that fol which occupies the firft line in the 

cleft of fa upon the fourth; and as it poffeffes (if we may fpeak fo) the middle ftation between the (harpeft 

and lowed founds, it has been chofen to be the found with relation to which all the voices and inftruments 
ought to be tuned in a concert (<J). 

($) Thus far our author; and though the note is no more than an illuftration of the technical phrafeology 

in his native language, we did not think it confident with the fidelity of a tranflation to omit it. We have 
little reafon to envy, and dill lefs to follow, the French in their abbreviations of fpeech; the native energy of 

our tongue fuperfedes this nectffity in a manner fo effectual, that, in. proportion as we endeavour to become 

fnccindi, our flyle, without the fmalleft facrifice of perfpicuity, becomes more agreeable to the genius of our 

language: whereas, in French, laconic didion is equally ambiguous and difagreeable. Of this we cannot 
give a more flagrant inftance than the note upon which thefe obfervations are made, in its original. We muft, 
however, follow the author’s example, in reciting a few technical phrafes upon the fame fubjeft, which occur 

in our language, and which, if we are not midaken, will be found equally concife, at the fame time that they 

are more natural and intelligible. When we mean to exprefs the fundamental note of that feries within the 

diatonic oftave which any piece of mufic demands, we call that note the key. When we intend to fignify its 
mode, whether major or minor, we denominate the harmony Jharp or fiat. When in a concert we mean to 

try how inftruments are in tune by that note upon which, according to the genius of each particular inftru- 

ment, they may bed agree in unifon, we defire the muficians who join us to found A. 
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iHPiinciples 239. It is of the greateft utility in fearching for begin thus, la ut mi la, it may be almoft conftantly Principles 
Kf Compo-the fundamental bafs, to know what is the tone or concluded, that the tone or mode is in la minor, al-of c°mpo- 
tfl fition. mocje 0f the melody to which that bafs Ihould corre- 

J 134 fpond. But it is difficult in this matter to affign ge- 
lifficultyofneral rules, and fucli as are absolutely without excep- 

tion, in which nothing may be left that appears indif- 

ules for ferent or difcretionary ; becaufe fometimes we feem 
icertaining to have the free choice of referring a particular me- 
iie modeoflody either to one mode or another. For example, 
melody this melody fol ut may belong to all the modes, as 

amenul”' wt^ major as m'nor> 10 which fol and ut are found to- 
<.(•««« gether; and each of thefe two fouuds may even be 

confidered as belonging to a different mode. 

240. For what remains, one may fometimes, as it 

fhould feem, operate without the knowledge of the 

mode, for two reafons: 1. Becaufe, fince the fame 

jught. 
mi' *34 
a Reafons 

ivhy one 

>ut the fometimes confiderably undetermined ; above all, ii 
mowlcdge the middle of a piece, and during the time of one or 

ii node6 and two bars. 2> Without giving ourfelves much trouble 
ii iow "he about the mode, it is often fufficient to preferve us rtiay be from deviating in compofition, if we obferve in the 

jreferved fimp]eft manner the rules above prefcribed (Ch. VI.) 

l"'r" '1"'" for the procedure of the fundamental bafs. 

though the notes la ut mi belong to the mode of ut. __ 
2. From the fenfible note, which is /fin the one, and 

fol% in the other; fo that if fol% appears in the firft bars 

of apiece,one maybe certain that he is in the mode of la. 

3. From the adjunfts of the mode, that is to fay, 

the modes of its two fifths, which for ut are fa and fol, 

and re and mi for la. For example, if.after having be¬ 

gun a melody by fome of the notes which are common 

to the modes of ut, and of la, (.as mi re mi fa mi re tit ft 

ut), I fhould afterwards find the mode of fol, which I' 

afcertain by the faffc, or that offa which I afcertain by 

the Ji\) or ut\, I may conclude that I have begun in the 

mode of ut: but if I find the mode of re, or that of mi, 

which I afcertain by ft\), ut%, or re%, &c. I conclude 

from thence that I have begun in the mode of la. 

4. A mode is not for ordinary deferted, efpecially 

in the beginning of a piece; but that we may pafs 

into one or other of thefe modes which are molt rela¬ 

tive to it, wliich are the mode of its fifth above, and 

that of its third below, if the original mode be major, 

or of its third above if it be minor. Thus, for in¬ 

fiance, the modes which are molt intimately relative 

to the major mode of ut, are the major mode of fol, 

and that of la minor. From the mode of ut we com- 

rom devi- 

t npofi- 241. I" the mean time, it is above all things ne- 
. ceffary to know in what mode we Operate at the be- 

*3J ginning of the piece, becaufe it is indifpenfible that 
pledge the fundamental bafs fhould begin in the fame mode, 

fn begin- Cand that the treble and bafs fhould likewife end in it; 
ling a piece nay, that they fhould even terminate in its fundamental 
indii'peu- note, which in the mode of ut fa ut, and la in that of 
fable, and &c. Befides, in thofe pafiages of the modulation 

w y‘ where there fa a cadence, it is generally neceffary that the wife two others into which the principal mode may 

mode of the fundamental bafs fhould be the fame with pafs, but lefs frequently, viz. the mode of its fifth be- 

that of the part to which it correfponds. low, and that of its third above, as fa and mi for the 

invert iga- 242* To know upon what mode or in what key mode of ut (eeee). 

on of the a piece commences, our inquiry may be entirely re- 5. The modes may ftill be likewife diftinguifhed by 
/ode con- duced to diftinguifh the major mode of ut from the ’ “ ’ 

'^nue ‘ minor of la. For we have already feen (art. 236. and 

237.), that all the modes may be reduced to thefe 

two, at leaft in the beginning of a piece. We fliall 
now therefore give a detail of the different means by 

which thefe two modes may be diftinguifhed. 

leans by I. From the principal and charafteriftical founds 
;bich the of the mode, which are ut mi fol in the one, and la ut 

piodes may m- ;n the other. f0 that if a piece fhould, for inftance, 

monly pafs either into the one or the other of thefe 

modes; fo that we may fometimes judge of .the prin¬ 

cipal mode in which we are, by the relative mode 

which follows it, or which goes before it, when thefe 

relative modes are decifively marked. For what re¬ 

mains, befides thefe two relative modes, there are like- 

the cadences of the melody. Thefe cadences ought 

to occur at the end of every two, or at moft of every 

four bars, as in the fundamental bafs: now the note 

of the fundamental bafs which is moftfuitable to thefe 

clofes*, is always eafy to be found. For the founds* See G*- 
which occur in the treble may be confulted M. Ra-dencc‘ 

meau, p. 54. of his Nouveau Syfleme de Mufique theo- 
rique et pratique (ffff). 

( h ) When 

(eeee) It is certain that the minor mode of mi has an extremely natural connexion with the mode of ut, 

as has been proved (art. 92.) both by arguments and by examples. It has likewife appeared in the note 

upon the art. 93. that the minor mode of re may be joined to the major mode of ut; and thus in a particular 

fenfe, this mode may be confidered as relative to the mode of ut: but it‘is ftill lefs fo than the major modes of 

fol and fa, or than thofe of la and mi minor; becaufe we cannot;-,immediately, and without licence, pafs in a 

fundamental bafs from the perfeft minor chord of ut to the rminor chord of re; and if you pafs im¬ 

mediately from the major mode of ut, to the minor mode of re in a fundamental bafs, it is by palling, for in¬ 

ftance, from the tonic ut, or from ut mi fol ut, to the tonic dominant of re, carrying the chord la ut% ini fol, 

in which there are two founds, mi fol, which are found in the preceding chord; or otherwife from ut mi fol ut 

to foijity re mi, a chord of the fob-dominant in the minor mode of re; which chord has likewife two founds, 

fol and mi, in common with that which went immediately before it. 

(ffff) All thefe different manners of diftinguilhing the modes ought, if we may fpeak fo, to give mutual 

light and' affiftance one to the other. But it often happens, that one of thefe figns alone is not fufficient to 

determine the mode, and may even lead to error. For example, if a piece of mufic begins with thefe three 

notes, mi ut fol, we muft not with too much precipitation conclude from thence that we are in the major mode 

of ut, although thefe three founds, mi ut Jol, be the principal and charafteriftical founds in the major mode 

of ut; we may be in the minor mode of mi, efpecially if the note mi Ihould be long. You may fee an example 

in the fourth aft of Zoroajler, where the firft air fung by the priefts of Arimanes begins thus with two times, 

fol mi]) ft]), each of thefe notes being a crotchet. This air is in the minor mode of fol, and not in the major 

mode of mi]), as one would at firft be tempted to believe it. Now we may be fenfible that it is in fol minor, , 

by the relative modes which follow, and by the notes where the cadences fall. 



(58) . ,MU 
Principles When a perfon is once able to afcertain the mode, 

of Compo- an{] can rent)er himfelf fure of it by the different 

ltlon‘ - means which we have pointed out, the fundamental 

*3® bafs will coll little pains. For in each mode there 

cevtXed are three fundamental founds. 
the mode, »• The tonic of the mode, or its principal found, 
the funda- which carries always the perfect chord major or minor, 
mental bafs acCording as the mode itfelf is major or minor, 

cuh d Major mode of UT. ut mi fol ut. 
Minor mode of LA. la ut mi la. 

2. The tonic dominant, which is a fifth above the 

tonic, and which, whether in the major or minor 

mode, always carries a chord of the feventh, compofed 
of a third major followed by two thirds minor. 

Tonic dominant. 
Major mode of UT. fol Ji re fa. 

Tonic dominant. 

Minor mode of LA. mi fol% ft re. 

3. The fub-dominant, which is a fifth below the 

tonic, and which carries a chord compofed of a third, 

fifth, and fixth major, the third being either greater 

or lefier, according as the mode is major or minor. 

Sub-dominant. 

Major mode of UT. fa la ut re. 

Minor mode of LA. re fa la f. 

Thefe three founds, the tonic, the tonic dominant, 

and the fub-dominant, contain in their chords all the 

notes which enter into the fcale of the mode 5 fo that 

when a melody is given, it may almoft always be 

found which of thefe three founds (hould be placed in 

the fundamental bafs, under any particular note of the 

upper part. Yet it fometimes happens that not one 

of thefe notes can be ufed. For example, let it be 

fuppofed that we are in the mode of ut, and that we 

find in the melody thefe two notes la Ji in fucceflion ; 

if we confine ourfelves to place in the fundamental 

bafs one of the three founds ut fol fa, we (hall find 

nothing for the founds la and Ji but this fundamental 

bafs fa fol; now fucli a fucceflion as fa to fol is pro¬ 

hibited by the fifth rule for the fundamental bafs, ac¬ 

cording to which every fub-dominant, as fa, (hould rife 

by a fifth 5 fo that fa can only be followed by ut in 

the fundamental bafs, and not by fol. 

To remedy this, the chord of the fub-dominant 

fa la ut re mail be inverted into a fundamental chord 

of the feventh in this manner, re fa la ut; which has 

been called the double employment (art. *05.) becaufe it 

is a fecondary manner of employing the chord of the 

fub-dominant. By thefe means we give to the mo¬ 

dulation la ft, this fundamental bafs re fol; which pro¬ 

cedure is agreeable to rules. 

Here then are four chords, ut mi fol ut, fol Ji re fa, 

fa la ut re, re fa la ut, which may be employed in the 

major mode of ut. We (hall find in like manner, for 

the minor mode of la, four chords, 

s I C. Part II. 
la ut mi la, mi fol% ft re, Principle® 
re fa la ft, Ji re fa la. of Compo,. 

And in this mode we fometimes change the laft of ltlon‘ 

thefe chords into f re fa% la, fubftituting the fa$. for 

fa\. For inftance, if we have this melody in the minor 

mode of la, mi fa% fol% la, we would caufe the firft 

note mi to carry the perfect chord la ut mi la, the fe- 

cond note fa% to carry the chord of the feventh Ji re 

fa% la, the third note fol% the chord of the tonic do¬ 

minant mi fol%f, re, and in (hort, the lad the perfect 

chord la ut mi la. 

On the contrary, if this melody is given always 

in the minor mode la la fol% la, the fecotid la be¬ 

ing fyncopated, it might have the fame bafs as the 

modulation mi fa% fol% la ; with this difference alone, - j 

that fa\ might be fubftituted for fa% in the chord ft re 

fa% la, the better to mark out the minor mode. 

Befides thefe chords which we have juft mentioned, 

and which may be regarded as the principal chords of 

the mode, there 3re ftill a great many others; for ex¬ 

ample, the feries of dominants, 

ut la re fol ut fa ft mi la re fol ut, 

which are terminated equally in the tonic ut, either 

entirely belong, or at leaft may be reckoned as be¬ 

longing (gggg) to the mode of ut; becaufe none of 

thefe dominants are tonic dominants except fol, which 

is the tonic dominant of the mode of ut; and befides, 

becaufe the chord of each of thefe dominants forms no 

other founds than fuch as belong to the fcale of ut. 

But if I were to form this fundamental bafs, 

7 7 7 7b 
ut la re fol ut, 

confidering the laft ut as a tonic dominant in this 

manner, ut mi folffy; the mode would then be changed 

at the fecond ut, and we (hould enter into the mode of 

fa; becaufe the chord ut mi folf]) indicates the tonic 

dominant of the mode of fa; befides, it is evident that 

the mode is changed, becaufe ft)) does not belong to 

the fcale of ut. 
In the fame manner, were I to form this fundamen¬ 

tal bafs 7 7 7 6 

ut la re fol ut, 
confidering the laft ut as a tonic dominant, in this man¬ 

ner, ut mi fol la ; this laft ut would indicate the mode 

of fol, of which ut is the fub-dominant. 

In like manner, ftill, if in the firft feries of dominants, 

I caufed the firft re to carry the third major, in this 

manner, refa% la ut; this re having become a tonic do¬ 

minant, would fignify to me the major mode of fol; and 

the fol which (hould follow it, carrying the chord ft re- 

fa, would relapfe into the mode of ut, from whence we 

had departed. 

Finally, in the fame manner, if in this feries of do¬ 

minants, one (hould caufe Ji to carry fa% in this man¬ 

ner, Ji re fa% la; this fa would (hew that we had de¬ 

parted from the mode ut, to enter into that of fol. 
From 

(gggg) I have faid, that they may be reckoned as belonging to this mode, for two reafons: 1. Becaufe, properly 

fpeaking, there are only three chords which effentially and primitively belong to the mode of ut, viz. ut car¬ 

rying the perfect chord, fa carrying that of the fub-dominant, and fol that of the tonic dominant, to which we 

may join the chord of the feventh, re fa la ut (art. 105.); but we here regard as extended the feries of dominants 

in queftion, as belonging to the mode of ut, becaufe it preferves in the ear the impreflion of that mode. 2. In 

a feries of dominants, there are a great many of them which likewife belong to other modes; for inftance, the 

fimple dominant la belongs naturally to the mode of fol, the Ample dominant^ to that of la, &c. Thus it ia 

only improperly, and by way of extenfion, as I have already faid, that we regard here thefe dominants as be¬ 
longing to the mode of ut. 1 



Part II. M U 
;|i‘rincipi« From hence it is eafy to form this rule for dlfcover- 
f Compo- jng tjje changes of mode in the fundamental bafs. 

I fltl0n' I. When we find a tonic in the fundamental bafs, 

\ *39 we are in the mode of that tonic; and the mode is ma- 

| fcover-°r Jor 01 m*nor> according as the perfect chord is major 

g°the or minor. 
tinanges of 2. When we find a fub-dominant, we are in the mode 

ode. of the fifth above that fub-dominant; and the mode is 

major or minor, according as the third in the chord of 

the fub dominant is major or minor. 

3. When we find a tonic dominant, we are in the 

mode of the fifth below that tonic dominant. As the 

tonic dominant carries always the third major, one can¬ 

not be fecure by the afiiftance of this dominant alone, 

whether the mode be major or minor: but it is only 

neceflary for the compofer to caft his eye upon the fol¬ 

lowing note, which mud be the tonic of the mode in 

which he is; by the third of this tonic he will difeover 

whether the mode be major or minor. 

243. Every change of the mode fuppofes a cadence; 

and when the mode changes in the fundamental bafs, 

it is almoft always either after the tonic of the mode 

in which we have been, or after the tonic dominant of 

that mode, confidered then as a tonic by favour of a 

clofe which ought necefiarily to be found in that place: 

Whence it happens that cadences in a melody for the 

mod part prefage a change of mode which ought to 

follow them. 
244. All thefe rules, joined with the table of modes 

which we have given (art. 234.), will ferve to difeover 

in what mode we are in the middle of a piece, efpeci- 

ally in the mod efiential paffages, as cadences (hhhh). 

1 here fubjoin the foliloquy of Armida, with the 

sic. (59 ) 
continued and fundamental bafids. The changes of the Principles 
mode will be eafily diftinguifhed in the fundamentalof Comp°* 

bafs, by the rules which we have jud given at the end ilt10"~ 

of the article 242. Thisfoliloquy will ferve for a lefion 

to beginners. M. Rameau quotes it in his New Syjiem 

of Mu/tc, as an example of modulation highly jud and 

extremely fimple.(SeePlateVI.and the following. (1 m). 

Chap. XIV. Of the Chromatic and Enharmonic. 

245. We call that melody chromatic which is com- Chromatic, 
pofed of feveral notes in fucceffion, whether rifing or what, 

defeending by femitones. - (See LXXXVIII. and 
LXXXIX.) 

246. When an air is chromatic in defeending, the To^ air 
mod natural and ordinary fundamental bafs is a con-defeending 
catenated feres of tonic dominants; all of which follow by chro- 

one another in defeending bya fifth, or which is the fame matl<;,n" 

thing, in rifing by a fourth. See LXXXVIII. (llll). f'ndamen- 

247. When the air is chromatic in afeending, onetal bafs, 
may form a fundamental bafs by a feries of tonics and what, 

of tonic dominants, which fucceed one another alter- *42. 

nately by the interval of a third in defeending, and ofA;frndlngv 

a fourth in afeending, (fee LXXXIX.) There are 

many other ways of forming a chromatic air, whether 

in rifing or defeending; but thefe details in an elemen¬ 
tary efiay are by no means neceflary. 

248. With refpeft to the enharmonic, it is very rare- Enharmo* 
ly put in praftice ; and we have explained its formation nic little 
in the firfl book, to which we refer our readers. We pra£Ufed. 

fhall content ourfelves with faying, that, in the beauti¬ 

ful foliloquy of the fourth aft of Dardamis, at the words 

lieux funejles, &c. “ fatal places, &c.” we find an ex- 

ample of the enharmonic; an example of the diatonic 

enharmonic 

(hhhh) Two modes are fo much more intimately relative as they contain a greater number of founds com¬ 

mon to both; for example, the minor mode of ut and the major of fol, or the major mode of ut and the minor 

of la: on the contrary, two modes are lefs intimately relative as the number of founds which they contain as 
common to both is fmaller; for indance, the major mode of ut and the minor of f", See. 

When you find yourfelf led away by the current of the modulation, that is to fay, by the manner in which 

the fundamental baf3 is condituted, into a mode remote from that in which the piece was begun, you mud con¬ 

tinue in it but for a fhort time, becaufe the ear is always impatient to return to the former mode. 

(1111) It is extremely proper to remark, that we have given the fundamental, the continued bafs, and in ge¬ 

neral the modulation of this foliloquy, merely as a lefion in compofition extremely fuitable to beginners/ not 

that we recommend the foliloquy in itfelf as a model of expreflion. Upon this lad objeft what we have faid 

may be feen in what we have written concerning the liberties to be taken in mufic, Vol. IV. p. 435. of our Li¬ 

terary Mifcellany. It is precifely becaufe this foliloquy is a proper lefion for initiates, that it would be a bad 

one for the mature and ingenious artifl. The novice fhould learn tenacioufly to obferve his rules; the man of 

art and genius ought to know on what occafious and in what manner they may be violated when this expedient 

becomes neceflary. 

(llll) We maylikewife give to a chromatic melody in defeending, a fundamental bafs, into which may en¬ 

ter chords of the feventh and of the diminifhed feventh, which may fucceed one another by the intervals of a 

falfe fifth and a fifth redundant: thus in the Example XC. where the continued bafs defeends chromatically, it 

may eafily be feen that the fundamental bafs carries fuccefiively the chords of the feventh and of the feventh di¬ 

minifhed, and that in this bafs there is a falfe fifth from re to Jo/%, and a fifth tedundant from fol % to ut. 

The reafon of this licence is, as it appears to me, becaufe the chord of the diminifhed feventh may be confidered 

as reprefenting (art. 221.) the chord of the tonic dominant; in fuch a manner that this fundamental bafs 

7 if 7 7 7 $ 
la re fl% ut fa% ft mi la 

(fee Example XCI.) may be confidered as reprefenting (art. 116.) that which is written below. 

7 * 7 7 7 * 
la re mi ut fd% Ji mi la. 

Now this laft fundamental bafs js formed according to the common rules, unlefs that there is a broken cadence 

from re to mi, and an interrupted cadence from mi to ut, which are licenfcs (art. 213 and 214.) 
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Principles enharmonic in the trio of the Fatal Sijlers, in Hippoli- 

0ffhion*PO tus an(^ -^Acia, at the words, Ou cours-tu malheureux, 
_ “ Whither, unhappy, doft thou run;” and that there 

are no examples of the chromatic enharmonic, at leaft 

in our French operas. M. Rameau had imitated an 

earthquake by this fpecies of mufic, in the fecond a& of 

the Gallant Indians; but he informs us, that in 1735 

he could not canfe it to be executed by the band. The 

trio of the Fatal Sijlers in Hippolitus has never been 

fung in the opera as it is compofed. But M. Rameau 

afierts, (and we have heard it elfewhere by people of 

tafte, before whom the piece was performed), that the 

trial had fucceeded when made by able hands that were 

not mercenary, and that its effect was aftonifhing. 

See Defign. Chap. XV. Of Defign, Imitation, and Fugue. 

Defnuf 249. In mufic, the name of defign, or fubjeft, is ge- 

wbat!"’ nerally given to a particular air or melody, which the 
compofer intends fhould prevail through the piece; 

whether it is intended to exprefs the meaning of words 

to which it may be fet, or merely infpired by the im- 

pulfe of tafte and fancy. In this laft cafe, defign is di- 

ftinguifhed into imitation and fugue. 
See Tmt- 250. Imitation confifts in caufing to be repeated the 

melody of one, or of feveral bars in one fingle part, or 

in the whole harmony, and in any of the various modes 

that may be chofen. When all the parts absolutely 

repeat the fame air * or melody, and beginning one af¬ 

ter the other, this is called a canon. Fugue confifts 

in alternately repeating that air in the treble, and in 

the bafs, or even in all the parts, if there are more than 

two. 
251. Imitation and fugue are fometimes conduced 

by rules merely deducible from tafte, which may be 

. feen in the 332^ and following pages of M. Rameau’s 

Treatife on Harmony} where will likewife be found a 

detail of the rules for compofition in feveral parts. The 

chief rules for compofition in feveral parts are, that 

the difcords (hould be found, as much as poffible, pre¬ 

pared and refolved in the fame part; that a difeord 

lhould not be heard at the fame time in feveral parts, 

becaufe its harihnefs would difguft the ear ; and that 

in no particular part there ihould be found two oftaves 

or two fifths in fucceffion (mmmm) with refpe&tothe 

bafs. Muficians, however, do not hefitate fometimes 

to violate this precept, when tafte or occafion require. 

In mufic, as in all the other fine arts, it is the bufinefs 

of the artift to affign and to obferve rules; the pro¬ 

vince of men who are adorned with tafte and genius is 

to find the exceptions. 

Chap. XVI. Definitions of the Different Airs. 

252. We (hall fini(h this treatife by giving in a few 

words the chara&eriftic diftin&ions of the different airs 

to which names have been given, as chacoon, minuet, 

rigadoon, & c. 
The chacoon is a long piece of mufic, containing 

three times in each bar, of which the movement is re¬ 
gular, and the bars fenfibly diftinguifhed. It confifts 

of feveral couplets, which are varied as much as poffible. 

S I G. Part II. 

*4J 
Imitation, 
what. 
* See Air, 
Canon, 
Fugue. 

i4<5 
Principal 
rules for 

Formerly the bafs of the chacoon was a confirainedbafs. Principles 

_or regulated by a rhythmus terminating in 4 bars, andof ^ComPo* 

proceeding again by the fame number; at prefent ltlon‘ 

compofers of this fpecies no longer confine themfelves 

to that pra&ice. The chacoon begins, for the moft 
part, not with the perfect time, which is ftruck by 

the hand or foot, but with the imperfect, which paffe3 

while the hand or foot is elevated. 

The villanelle is a chacoon a little more lively, with 

its movement fomewhat more brifle than the ordinary 

chacoon. 
The pajfacaille only differs from a chacoon as it is 

more flow, more tender, and beginning for ordinary 

with a perfeA time. 
The minuet is an air in triple time, whofe movement 

is regular, and neither extremely brifle nor flow, con¬ 

fiding of two parts or drains, which are each of them 

repeated; and for which reafon they are called by the 

French reprifes: each drain of the minuet begins with 

a time which is ftruck, and ought to confift of 4, of 8, 

or of 12 bars; fo that the cadences may be eafily di- 

flinguifhed, and recur at the end of each 4 bars. 

The farabando is properly a flow minuet; and the 

courant a very flow farabando : this laft is no longer 

in ufe. The pajfepied is properly a very brifle minuet, 

which does not begin like the common minuet, with a 

ftroke of the foot or hand ; but in which each ftrain 

begins in the laft of the three times of which the bar 

confifts. 
The loure is an air whofe movement is flow, whofe 

time is marked with 4, and where two of the times in 

which the bar confifts are beaten; it generally begins 

with that in which the foot is raifed. For ordinary 

the note in the middle of each time is fliortened, and 

the firft note of the fame time pointed. 

The jig is properly nothing elfe but a loure very 

brilk, and whofe movement is extremely quick. 

The forlana is a moderate movement, and in a me¬ 

diocrity between the loure and the jig. 

The rigadoon has two times in a bar, is compofed 

of two ftrains, each to be repeated, and each confid¬ 

ing of 4, of 8, or of 12 bars: its movement is lively; 

each-ftrain begins, not with a ftroke of the foot, but 

at the laft note of the fecond time. 

The bouree is almoft the fame thing with the riga¬ 

doon. 
The gavotte has two times in each bar, is compofed 

of two ttrains, each to be repeated, and each confifting 

of 4, of 8, or of 12 bars: the movement id fometimes 

flow, fometimes brifle; but never extremely quick, nor 

very flow. 
The tambourin has two drains, each to be repeated, 

and each confifting of 4, of 8, or of 12 bars, &c. Two 

of the times that make up each bar are beaten, and are 

very lively; and each ftrain generally begins in the fe¬ 

cond time. 
The mufette confifts of two or three times in each 

bar; its movement is neither very quick nor very flow; 

and for its bafs it has often no more than a fingfe note, 

which may be continued through the whole piece. 

(mmmm) Yet there may be two fifths in fucceffion, provided the parts move in contrary dire&ions, or, in other 

words, if the progrefs of one part be afeending, and the other descending; but in this cafe they are not pro¬ 

perly two fifths, they are a fifth and a twelfth ; for example, if one of the parts in defending ftiould found fa 

re, and the other ut la in rifing, ut is the fifth of fa, and la the twelfth of re. 



| ,Muflc. 

M U S 
Glafs Music. See Harmonica. 
MUSK, a very ftrong-fcented fubftance found 

Jt under the belly of an Eaft India animal. See Mos- 

CHUS. 
■ According to Tavernier, the beft and greateft quan¬ 

tities of muflc come from the kingdom of Boutan, 

from whence it is carried for fale to Patna, the chief 
town of Bengal. After killing the animal, the pea- 

fants cut off the bag, which is about the fize of an 
egg, and is fituated nearer the organs of generation 

than the navel. They next take out the muflc, which 

has then the appearance of clotted blood. When they 
want to adulterate it, they put a mafh of the animal’s 

blood and liver'into the place of the muflc they had 

extracted. In two or three years this mixture pro* 

duces certain fmall animals which eat the good muflc; 

fo that, when opened, a great confumption is per¬ 

ceived. Others, after extracting a portion of the 

muflc, put in fmall pieces of lead to augment the 

weight. The merchants who tranfport the muflc to 
foreign countries are lefs averfe to this trick than the 

former ; becaufe in this cafe none of the animals above- 
mentioned are produced. But the deceit is ftill worfe 

R to difcover, when, of the flcin taken from the belly of 

a young animal, they make little bags, which they 

few fo dextroufly with threads of the fame flcin, that 

they refemble genuine bags. Thofe they fill with 

what they take out of the genuine bags, and fome 

fraudulent mixture, which it is extremely difficult for the 
merchants to deted. When the bags are fewed im¬ 

mediately on their being cut, without allowing any 

part of the odour to difiipatc in the air, after they 

have abftraded as much of the mulk as they think 

proper, if a perfon applies one of thefe bags to his 

nofe, blood will be drawn by the mere force of the 

odour, which mult neceffarily be weakened or diluted 

i in order to render it agreeable without injuring the 

brain. Onr author brought one of the animals with 

him to Paris, the odour of which was fo ftrong, that 

it wa3 impoffible for him to keep it in his chamber. 

It made every head in the houfe giddy; and he was 
obliged to put it in a barn, where the fervants at lafl 

cut away the bag: the flcin, not withftanding, always 

retained a portion of the odour. The largeft mulk- 

bag feldom exceeds the fize of a hen’s egg, and can¬ 

not furuilh above half an ounce of muflc: three or four 

of them are fometimescieceffary to afford a fingle ounce. 

In one of his voyages to Patna, Tavernier purchafed 

1663 bags, which weighed 1557 ounces and a half; 

and the muflc, when taken out of the bags, weighed 

452 ounces. 
Muflc affords the ftrongeft of all known odours. A 

fmall bit, of it perfumes a large quantity of matter. 

The odour of a fmall particle extends through a confi- 

derable fpace. It is likewife fo fixed and permanent, 

that at the end of feveral years it feems to have loft 
no part of its adivity. When it comes to us it is dry, 

with a kind of unduofity, of a dark reddiflv-brown 

or rufty blackilh colour, in fmall round grains, with 

very few hard black clots, and perfedly free from any 

fandy or other vifible foreign matter. If chewed, and 

rubbed with a knife on paper, it looks fmooth, 

bright, yellowilh, and free from bitternefs. Laid on 

a red-hot iron, it catches flame, and burns almoft en¬ 

tirely away, leaving only an exceeding fmall quantity 
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of light greyiffi allies : if any earthy fubflances have Mulk. 

been mixed with the muflc, the quantity of the rc-~- 
fidnum will readily difcover them. 

Muflc has a bitterilh fubacrid tafte ; a fragrant fmel), 
agreeable at a diftance, but when fmelt near to, fo 

ftrong as to be difagreeable unlefs weakened by the 

admixture of-Other fubftances. Ifia fmall quantity be 

infufed in fpirit of wine in the cold for a few days, 

it imparts a deep, but not red tincture: this, though 

it difcovers no great finell of the muflc, is neverllielefs 
ftrongly impregnated with its virtues ; a fingle drop 

of it communicates to a whole quart of wine a rich 
mulky flavour. The degree of flavour which a tinc¬ 

ture drawn from a known quantity of muflc commu¬ 

nicates to vinous liquors, is perhaps one of .the belt 
criteria forjudging of the goodnefs of this commodity. 

Neumau informs us, that fpirit of wine diffblves ten 
parts out of thirty of muflc, and that water takes up 

twelve ; that water elevates its fmell in diftillation, 
whilft pure fpirit brings over nothing. 

Muflc is a medicine of great efteem in the eaftern 

countries ; among us, it has been for fome time pretty 

much out of ufe, even as a perfume, on .3 fuppofition 

of its occaftoning vapours, &c., in weak females and 
perfons of a fedentary life. It appears, however, 

from late expefience, to be, when properly managed, 

a remedy of good fervice even again!! thofe diforders 

which it has been fuppofed to produce. Dr Wall has 
communicated (in'.the PJiilofoph. Tranfadions, n° 474.) 

an account of fome extraordinary effeds of muflc in 

convulfive and other difeafes, which have too often 

baffled the force of medicine. The dodor obferves, 

that the fmell of perfumes is often of differvice, where 

the fubftance, taken inwardly and in confiderable 
quantity, produces the happieft effeds; that two per¬ 

fons, labouring under a fubfultus tendinum, extreme 

anxiety, and want of fleep, from the bite of a mad 

dog, by taking two dofes of muflc, each of which was 

fixteen grains, were perfedly relieved from their com- 

laints. He likewife obferves, that convulfive hic- 
ups, attended with the worft fymptoms, were re¬ 

moved by a dofe or two of ten grains; and that in 

fome cafes, where this medicine could not, on account 
of ftrong convulGons be adminiftered to the patient by 

the mouth, it proved of fervice when injeded as a 

glyfter. He likewife adds, that under the quantity 

of fix grains, he never found much effed from it; but 
that, taken to ten grains and upwards, it never fails to 

produce a mild diaphorefis, without at all heating or 
giving any uneafinefs: that, on the contrary, it eafes 

pain, raifes the fpirits; and that, after the fweat breaks 

out, the patient ufually falls into a refrefhing fleep z 

that he never met with any hyfterical perfon, how 

averfe foever to perfumes, but could take it, in the 

form of a bolus, without inconvenience. To this 
paper is annexed an account of fome farther extraordi¬ 

nary effeds of muflc, obferved by another gentleman. 

Repeated experience has fince confirmed its efficacy in 

thefe diforders. The author of the New Difpeufatory 
fays, he has frequently given it with remarkable fuccefs; 

and l'ometimes increafed the dofe as far as twenty grain® 

every four hours, with two or three fpoonfuls of the 

mufk julep between. ^The julep is the only officinal 

preparation of it. 

lilvsK-Jtiimal. See Moschu: 
zg S 
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Mufket MusK-Rmf, in zoology. See Castor. 

| MUSKET, a fire arm born on the (houlder, and 

iifed in war. See Gun, par. tilt. 
MUSKETOON, a kind of (hort thick mufket, 

whofe bore is the 38th part of its length : it carries 

five ounces of iron, or feven and an half of lead, with 

an equal quantity of powder. This is the fhortelt kind 

of blunderbufles. 
MUSLIN, a fine fort of cotton-cloth, which bears 

a downy knot on its furface. There are feveral forls 

of muflins brought from the Eaft Indies, and more 

particularly from Bengal; fuch as doreas, betelles, 

mulmuls, tanjecbs, &c. 
MUSONIUS, (Caius Rufus) a Stoic philofopher 

of the fecond century, was baniflied into the ifland of 

Gyare, under the reign of Nero, for criticifing the 

manners of that prince ; but was recalled by the em¬ 
peror Vefpafian. He was the friend of Apollonius 

Tyanaeus, and the letters that paffed between them 

are ftill extant. 
MUSQUETOE. See Culex, in the Appendix. 
MUSSULMAN, or Musulman, a title by which 

the Mahometans diftinguifti themfelves; fignifying, in 

the Turkifh language, “ true believer, or orthodox.” 
See Mahometanism. 

In Arabic, the word is written Mojlem, Mojteman, 
or Mofolman. The appellation was firft given to the 
Saracens; as is obferved by Leunclavius.—There are 

two kinds of Muflulmans, very averfe to each other; 

the one called Somites, and the other Shiites.—The 
Sonnites follow the Interpretation of the Alcoran gi¬ 

ven by Omar; the Shiites are the followers of Ali. 

The fubjedts of the king of Perfia are Shiites; and 

thofe of the grand fignior, Sonnites. See Sonna, and 

Alcoran. 
Some authors will have it, that the word Muffulman 

fignifies faved, that is, predeftinated; and that the 

Mahometans give themfelves the appellation, as belie¬ 

ving they are all predeftinated to falvation.'—Marti- 

nius is more particular as to the origin of the name; 
which he derives from the Arabic taboo, mufalem, 

“ faved, fnatched out of danger:” the Mahometans, 

he obferves, eftablilhing their religion by fire and 

fword, maflacred all thofe who would not embrace it, 

and granted life to all that did, calling them Mujful- 

mans, q. d. erepti e periculo; whence the word, in 
courfe of time, became the diftinguilhing title of all 

thofe of that fedt, who have affixed to it the fignifica- 
tion of true believer. 

MUST, Mustum, fweet wine newly preffed from 

the grape; or the new liquor prefled from the fruit be¬ 

fore it has worked or fermented. See Wine. 
MUSTELA, in zoology, a genus of quadrupeds 

of the order of fera». There are fix eredt, (harp, di- 

ftindt teeth in the upper jaw, and an equal number in 

the under jaw, but blunter and clofer together, and 

two of them are fituated a little farther within the 

mouth; and the tongue is fmooth. There are 11 fpe- 

cies, viz. 
1. The lutris, or fea-otter, hath palmated feet, and 

the tail about one-fourth of the length of the body; the 

hair thick, long, and exceflively black and glofly: be¬ 

neath that is a foft down; the colour fometimes varies 

to filvery. The biggeft of thefe animals weigh 70 or 

So pounds.. They inhabit, in vaft abundance,, the 

coafts of Kamtfchatka, and the parts of America op- MuMj, 
pofite to it, difeovered by the Ruffians: it is alfo met 1 

with in a moft remote part of the continent of Ame¬ 
rica, along the rivers of Brafil and Paraguay, and in 

the Oroonoko. It is a harmlefs animal; very affec¬ 
tionate to its young, infomuch that it will pine to 

death at the lofs of them, and die on the very fpot 

where they have been taken from it. Before the young 

can fwim, they carry them in their paws, lying in the 

water on their backs: they run very fwiftly ; fwim 
often on their back, their fides, and even in a perpen¬ 

dicular pofture: are very fportive; embrace, and kifs 

each other: they inhabit the (hallows, or fuch places 

as abound with fee-weeds; feed on lobfters, and other 
(hell-fifb, as well as fepiae and common fifhes: they 

breed but once a-year, and have but one young one at 

a time, fuckle it for a year, and bring it on fhore. 

They are dull-fighted, but qnick-fcented: are hunted 
for their (kins; which are of great value, being fold 

to the Chinefe for 70 or 80 rubles a-piece; each (kin 

weighs 34. Jib. The young are reckoned very delicate 

meat, fcarce to be diftinguifhed from a fucking lamb. 

The cry of this creature is nearly fimilar to a young 

dog ; and it is fometimes interrupted by another cry 

fimilar to that of the faki or fox-tailed monkey. It* 

may be nourilhed with the flour of manioc diluted in 
water. 

?. The lutra, or otter, has palmated feet, the tail Plate 
one half the length of the body ; the whole colour isCI.XXXmfc 

a deep brown, except two fmall fpots on each fide of fiS- 4. 

the nofe, and another below the chin ; the legs are (hort 

and thick, and loofely joined to the body: the length 

from the nofe to the tail is 23 inches. The otter inha¬ 

bits all parts of Europe, the north and north-eaft of 
Afia, even as far as Kamtfchatka; it abounds in North 

America, particularly in Canada, from whence the moft 

valuable furs of this kind are brought. He is a vora¬ 

cious animal, but fonder of fiffi than of flefh: he doth 

not willingly quit the margins of rivers or lakes, and 

often depopulates fi(h-ponds ; but if fi(h happens to 

fail, he makes excursions on land, and preys on lambs 

and poultry. It is obfervable, that the otter always 

fwims againft the ftream to meet its prey; and two of 

them, it is faid, will hunt a falmort in concert. One 

ftations itfelf above, and the other below the place 

where the fi(h lies, and continue chafing it inceffant- 
ly, till the creature, quite wearied out, becomes their 

prey. Sometimes the otter preys in the fea, but not 
far from (horc. It hath been obferved, however, in 

the Orkneys to bring in cod, congers, &c. Properly 

fpeaking, he is not an amphibious animal; for, like 
other terreftria! creatures, he requires the aid of fre¬ 

quent refpiration. When in purfuit of a fi(h, if he 

chances to be entangled in a net, he drowns; and we 

perceive that he has not had time to cut a fufficient 
quantity of the melhes to effeftuate his efcape. For 

want of fifties, crabs, frogs, or other animal-food, he 

gnaws the young twigs, and eats the bark of aquatic 

trees; he likewife eats the young herbage in the fpring. 

The female comes in feafon in winter, brings forth in 
March, and the litter confifts of three or four. The 

young otters are lefs handfome than the old ; and M- 
Buffon looks upon the otters in general to be very ftu- 
pid animals. He will not allow them the capacity and 

inftinft ccmmonly aferibed to them by other naturalifts; 

fuch, 
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Muftcb fuch as that of always afcending the rivers, in order to 

' '""fwim the more eafily down the current, when loaded 

with his prey; of fitting up, and flooring his houfe to 

exclude the water,; of hoarding a (lore of fifties in cafe 

of a fcarcity; and laltly, of being eafily tamed, of filh- 

ing for his mafter, and even bringing the fi(h into the 

kitchen. “ All I know (fays our author) is, that the 

otters dig no habitations for themfelves ; that they 

take pofttfiion of the firft hole they find, under the 

roots of poplars or willows, in the clefts of rocks, and 

even in piles of floating wood; that they depofit their 

, young on beds made of twigs and herbs; that we find, 

in their habitations, heads and bones of fifties; that 

they often change their places of abode; that they ba- 

nifti their young at the end of fix weeks or two months; 

that thofe I endeavoured to tame attempted to bite, 

though they were only taking milk, and unable to eat 

filh; that, fome days after, they became more gentle, 

perhaps becaufe they were weak or fick ; that, fo far 

from being eafily accuftomed to a domeftic life, all of 

them which I attempted to bring up died young; that 

the otter is naturally of a favage and cruel difpofition; 

that when he gets into a fiih-pond, he is equally de- 

ftru&ive as the pole-cat in a hen-houfe; that he kills 

many more fifties than he can eat, and carries one off 

in his mouth.” 

On the other hand, Mr Pennant tells us, that the 

otter (hows great fagacity in forming its habitation: 

it burrows underground on the banks of fome river or 

lake: it always makes the entrance of its hole under 

water 5 working upwards to the furface of the earth, and 

forming, before it reaches the top, feveral holes or 

lodges, that, in cafe of high floods, it may have a retreat; 

for no animal affe&s lying drier at top: it makes a mi¬ 

nute orifice for the admiflion of air. It is further ob- 

ferved, that this animal, the more effe&ually to conceal 

its retreat, contrives to make even this little air-hole 

in the middle of fome thick bulh. Our author alfo in¬ 

forms us, that the otter is capable of being tamed ; 

that he will follow his mafter like a dog, and even fifli 

for him, and return with his prey. 

Though the otter does not call his hair, his /kin is 
browner, and fells dearer, in winter than in fummer; 

and makes a very fine fur. His flefti has a difagree- 

able fifhy tafte. His retreats exhale a noxious odour 

from the remains of putrid fifties ; and his own body 

has a bad fmell. The dogs chace the otter fpontane- 
oufly, aod eafily apprehend him when at a diftance from 

water or from his hole. But, when feized, he de¬ 

fends himfelf; bites the dogs moil cruelly, and fome- 

times with fuch force as to break their leg-bones, and 

never quits his hold but with life. The beaver, how¬ 

ever, who is not a very ftrong animal, purfues the ot¬ 

ters, and will not allow them to live on the fame banks 

with himfelf. 

Mr Pennant mentions an account of fome Newfound¬ 
land animals, communicated to him by Mr Banks, which 

he fuppofes to have been of the otter kind. He ob- 
ferved, fitting on a rock near the mouth of a river, five 

animals (haped like Italian gre-hounds, bigger than a 

fox; of a fhining black colour, with long legs, and a 

long taper tail. They often leaped into the water, and 

brought up trouts, which they gave to their young 

which were fitting by them. On perceiving him they 

all took to the water, and fwam a little way from fhore. 

keeping their heads out of the water, and looking at Muftcl.-., 

him. An old furrier faid, that he remembered the 

(kin of one fold for five guineas; and that the French 
often fee them in Hare-bay. According to fome au¬ 

thors, there are otters in Cayenne which weigh 90 and 

too pounds. They live in the great and unfrequent¬ 
ed rivers, and their heads often appear above water. 

Their cry is heard at great diftances; their hair is very 

foft, but (horter than that of the beaver, and generally 

of a brown colour. They live upon fi(h, and eat like- 
wife the grains which fall into the water from the banks 

of the rivers. In Guiana, according to M. de la Borde, 

the otters are very numerous along the rivers and 

marflies where fifties abound. They fometimes appear 

in fuch numbers, and are fo fierce, that they cannot be 

approached. They litter in holes which they dig in 

the banks ; they are often tamed and brought up in 
houfes. 

3. The lutreola, or fmall otter, has hairy palmated 

feet, and a white mouth, the fame form with an otter, 

but thrice as fmall. It inhabits Poland and the north 

of Europe; lives on fifli, frogs, and water-infefts: iti 

fur is very valuable, next to the fable ; is caught in 
Bafkiria with dogs and traps ; is exceedingly foetid. 

This is the fame animal with the minx of America, 
which, Mr Collinfon tells us, frequents the water like 

the otter, and very much refcmbles it in fhape and co¬ 
lour, but is lefs ; it leaves its watery haunts to come 

and rob hen-rooft3; it bites off the heads of the poul¬ 
try, and fucks their blood; when vexed, it has a ftrong 

loathfome fmell; its length from nofe to tail 20 inches, 

the tail four: is of a (hining dark-brown colour. M. 

Buffon mentions, from M. de la Borde, a kind of otter 

which he calls the fmall frefb-nvater otter of Cayenne, 

and which is only feven inches long from the end of the 

nofe to the extremity of the body. The tail of this fmall 
otter has no hair: its length is fix inches feven lines, 

and five lines thick at the origin, diminifhing gradu¬ 

ally to the extremity, which is white, though the reft 
of the tail is brown 5 and, in place of hair, it is co¬ 

vered with a rough granulated (kin, like-fhagreen; it 

is flat below, and convex above. All the under part 
of the body and head, as well as the fore-part of the 

fore-legs, is white. The top and fides of the head and 

body are marked with large brownifli-black fpots, and 

the intervals are of a yellowifh grey colour. The black 

fpots correfpond on each fide of the body, and there 

is a white fpot above each eye. 
4. The barbata, or Guinea-weafd, is of a reddifh 

colour; and the toes are not connedted with a mem¬ 

brane: he is of a black colour, with coarfe hair of the 

fize of a martin; digs an habitation in the earth with 

his fore-feet, in which he has great ftrength, and which 

are much fhorter than thofe behind. It inhabits Gui¬ 

nea, Brafil, and Guiana: when it rubs itfelf againft 

trees, it leaves behind an un&uous matter that fmells of 

mu(k. It is very fierce; and, if driven to neceffity, will 

fly at man or beaft: it i3 very deftrudlive to poultry. 

5. The gulo, or glutton, is of a dnfky red colour, 

and blackifh on the middle of the back: it is a moft 

voracious animal; but very flow of foot, fo is obliged to 

take its prey by furprife. In America it is called the 

leaver-eater; becaufe it watches thofe animals as they 

come out of their houfes, and fometimes breaks into 

their habitations and devours them. It often lurks on 
29 S 2 trees 
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Muftela. trees, and falls on the quadrupeds that pafs under; will which it is caught to pieces: notwithftanding which, Muftela', 

fatten on a horfe, elk, or flag, and continue eating a it is capable of being tamed, and of learning fcveral T 

hole into its body, til! the animal falls down with pain, tricks. M. Button remarks, that though the glutton 

r elfe will tear out its eyes: no force can difengage 

it; yet fometimes the deer, in their agony, have been 
known to dettroy the glutton by running its head vio¬ 

lently againtt a tree. This animal alfo devours the 

ifatis, or white fox; fearches for the traps,laid for the 

fables and other animals, and is often beforehand with 
the huntfinen, who fuftain great lofs by the glutton. 

Authors have pretended, that it feeds fo voracioufly, 

that at length it is in danger of burlling ; and that it 

is obliged to eafe itfelf of its load, by fqucezing it out 

between two trees: but this is not w'tll authenticated. 
Mr Button acquaints us, that a glutton whieh he 

kept for 18 months at Paris, became fo tame that it 
difcovered no feroeity, and did not injure any perfon. 

41 His voracity (fays he) has been as much exaggera¬ 

ted as his cruelty. He indeed eat a great deal; but, 

when deprived of food, he was not importunate. He 

is two feet two inches long, from the point of the nofe 
to the origin of the tail. The muzzle, and as far as 

the eye-brows, is black. The eyes are black and fmall. 

From the eye-brows to the ears, the hair is a mixture 

of white and brown. Below the under-jaw, as well as 
between the fore-feet, the hair is fpotted with white. 

The length of the fore-legs is 11 inches, and that of 

the hind-legs one foot. The tail, including four inches 

of hair at its extremity, is eight inches long. The 

four legs, the tail, and the back, as well as the belly, 

are black. His fore-feet, from the heel to the extre¬ 

mity of the claws, are three inches nine lines in length: 

the five claws are very crooked and well feparated. The 
middle claw is an inch and an half in length. He avoids 

water; and dreads horfes, and men drefled in black. 
He walks by a kind of leap, and eats pretty voraei-. 

oufly. After taking a full meal, he covers himfelf in 

his cage with ftraw. When drinking, he laps like a 

dog. He utters no cry. After drinking, with his 

paws he throws the remainder of the water on his belly. 

He is almott perpetually in motion. If allowed, he 
would devour more than four pounds of flefti every day. 

Jleeats no bread; and devours his food fo voracioufly, 

and almott without chewing, that he is apt to choke 

himfelf.” 

The glutton is common in mod of the northern re¬ 
gions of Europe, and even of Alia ; but in Norway, 

according to Pontoppidan, he is chiefly confined to the 

dioeefe of Drontheirq- The fame author remarks, that 
the lkin of the glutton is very valuable; that he is not 

(hot with fire-arms, to prevent his (kin from being da¬ 
maged ; and that the hair is foft, and of a black co¬ 

lour, (haded with brown and yellow. In Siberia the 
(kin is fold for 4/. or 6/,; at Jakutflc for 12/.; and 

employs confiderable art and addrefs in feizing other 

animals, he feents to poffefs no other talents but thofe 

which relate to appetite. “ It would (fays he) ap¬ 
pear, that the glutton even wants the common inltincSt 

of felf-prefervation. He allows himfelf to be approach¬ 

ed by men, or comes up to them without betraying 

the ftnallett apprehenfion.” This indifference, which 

feems to be the effeft of imbecillity, proceeds perhaps 
from a different caufe. It is certain that the glutton 

is not ftopid, fince he finds means to fatisfy his appe¬ 

tite, which is always vehement apd prelling. Neither 

is he deficient in courage^ fince he indiferiminately at¬ 

tacks all animals he meets with, and betrays no fymp- 

toms of fear at the approach of men. Henee, if he 

wants attention to himfelf, it proceeds not from indif¬ 
ference to his own prefervation, but from the habit of 

feeurity. As he lives in a country which is almott de¬ 

fart, he feldom fees man, who are his only enemies. 

Every time he tries his ftrength with other animals, he 

finds himfelf their fuperior. He goes about with per- 
feft. confidence; and never difeovers the fmalleft mark 

of fear, which always fuppofes fome experience of 

weakuefs. Of this we have an example in the lion, 

who never turns away from man, unlefs he has expe¬ 

rienced the.force of his arms: and the glutton, trailing 

along the fnows of his defart climate, remains always 

in perfeft fafety, and reigns, like the lion, notfo much 

by his own ftrength, as by the weaknefs of the animals 
aroundTiim. 

6. The martes, or martin, is of a blackifh yellow 
colour, with a pale throat, and the toes are not web¬ 

bed. Thefe animals are found in great numbers in all 
temperate countries, and even in warm regions, as in 

Madagafcar and -the Maldivia iflands, and are never 
feen in high latitudes. The martin has a fine counte¬ 

nance, a lively eye, hippie limbs, and a flexible body. 
His movements are all exceedingly nimble; he rather 

bounds and leaps than walks. He climbs rough walls 
with eafe and alacrity; enters the pigeon or hen-houfes, 

eats the eggs, pigeons, fowls, &c. and the female of¬ 

ten kills great numbers, and tranfports them to her 

young. He likewife feizes mice, rats, moles, and 

birds in their nefts. M. Buffon kept one of thefe ani¬ 

mals for a confiderable time. He tamed to a certain 

degree, but never formed any attachment, and conti¬ 

nued always fo wild, that it was neceffary to chain him. 

He made war againtt the rats, and attacked the poul¬ 
try whenever they came in his way. He often got 

loofe, though chained by the middle of the body. At 

firft he went to no great diftance, and returned in a 
few hours; but without difeovering any fymptoms of 

in Kamtfchatka (till dearer, becaufe the women there joy, or affe&ion to any particular perfon. He, how- 
drefs their hair with its paws, which they efteem a great 

ornament: the fur is greatly efteemed in Europe; and 
thofe produced in the north of Europe and Afia are 

much preferable to the American kind. In (fs wild 
date, Mr Pennant informs us, that the glutton is vaftly 

fierce; a terror both to the wolf and bear, which will 

not prey upon it when they find it dead ; perhaps on 
account of its being fo very foetid that it finells like a 

pole-cat: it makes a ttrong reliftanee when attacked; 

% will tear the ftock from the gun, and pull the traps in 

_, called for victuals like a cat or a dog. After¬ 

wards he made longer excurlions; and at laft he thought 
proper never to return. He was then about a year 

and a half old, feemingly the age at which nature af- 

fumes her full afcendency. He eat every thing prefent- 

ed to him, except fallad and herbs; was fond of honey, 

and preferred hemp-feed to every other grain. It was 
remarked that he drank very often; that he fometimes 

flepi two days fucceffively, and at other times would 

fltep none for two or three days; that, before deep-. 

, iog, 
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Mnftela. Jng, tie folded himfelf in a round form, and covered his 

~ ' head with his tail; and that, while awake, his motions 
were fo violent, fo perpetual, and fo incommodious, 

that, though he had not ditlurbed the fowls, it was 

neceffary to chain him, to prevent him from breaking 

every thing. The fame author informs us, that he has 
had in his pofiefiiori feveral martins of a more advanced 

age, which had -been taken in nets; but they continued 

to be totally favage, bit all who attempted to touch 

them, and would eat nothing but raw flefh. 
Martins, it is faid, go with young as long as cats. 

We meet therefore with young ones from fpring to 

autumn ; and therefore it is probable they bring forth 

more than once a-year. The younger females bring 

only three or four at a time; but the more aged pro¬ 

duce fix or feven. When about to bring forth, they 

take up their abode in magazines of hay, in holes of 

walls, which they Huff with llraw and herbs; in clefts 

of rocks; or in the hollow trunks ; and when disturb¬ 

ed, they remove their young, who feem very foon to 

arrive at maturity ; for the one which M. Buffon- 

brought up, had nearly attained its full growth in one 

year. The martin has an agreeable mitfky odour, 

which proceeds from a matter contained in two veficles, 

one on each fide of the extremity of the reflum. The 

flcin i9 a valuable fur, and much ufed for linings to the 

gowns of magillrates. 

Plate 7. The putorius, pole-cat, or fitchet, has uncon- 

CLXXXV. nested toes, is of a dirty yellow colour, with a white 

*• mouth and ears. He is a native of moil parts of Eu¬ 

rope ; and has a great refemblance to the martin in 

temperament, manners, difpofition, and figure. Like 

the latter, he approaches our habitations, mounts on 

the roofs, takes up his abode in hay-lofts, barns, and 
unfrequented places, from, which he iffues during the 

night only in quelt of prey. He burrows under 
ground, forming a (hallow retreat about two yards in 

length,' generally terminating-under the roots of fome 

large tree. He makes greater havock among the 

poultry than the martin, cutting off the heads of all the 

fowls, and then carrying them off one by one to his- 
magazine. If, as frequently happens, he cannot car¬ 

ry them off entire, on account of the fmallnefs of the 

entry to his hole, he eats the brains, and. takes only 

the heads along with him. He is likewife very fond 

of honey, attacks the hives in winter, and forces the 

bees to abandon them. The females come in feafon in 

the fpring ; and bring forth three, four, or five at a 

time, but does not lead them off till the end of fum- 

mer. The pole-cat is exceflively fetid ; yet the fkin is 

dreffed with the hair on, and ufed as other furs, for 

tippets, See. and is alfo Tent abroad to line cloaths. 

This creature feems to be confined to the temperate 

climates ; few or none being found in the northern re¬ 

gions, or in the torrid zone. In Europe, his territo¬ 

ries feem to extend only from Poland to Italy. It is 
certain that he avoids the cold, for in winter lie re¬ 

tires into the houfes; and he is perhaps equally averfe 

from great heat. 

ig. x. 8. The furo, or ferret,, has red eyes, and uncon¬ 

nected toes; the colour of the whole body is of a very 

pale yellow ; the length from nofe to tail is about 14 

inches, the tail five. In its wild Hate it inhabits A- 

frica ; from whence it was originally brought into 

Spain, in'order to free that country.from multitudes 

of rabbits with w.hich it was over-run; and from Muftela. 

thence the reft of Europe was fupplied with it. This " 

creature is incapable of bearing the cold, and cannot 

fubfift even in France Unlefs in a domellic (late. The 

ferret is not in our climates endowed with the fame 

capacity of finding his fubliftence as other wild ani¬ 

mals, but mull be carefully nourilhed within doors, 

and cannot exift in the fields; for thofe who are loll in 
the burrows of rabbits never multiply, but probably 

perilh during the winter. Like other domellic animals, 

he varies in colour. The female ferret is lefsthan the 

male ; and when in feafon, we are affured, file is fo ex¬ 

tremely ardent, that {he dies if her defires are not gra¬ 

tified. Ferrets are brought up incafksor boxes, where 

they are furnilhed with beds of hemp or flax. They 

deep almolt continually. Whenever they awake, they 

fearch eagerly for food ; and brawn, bread, milk, &c. 

are commonly given them. They produce twice every 

year; and the female goes fix weeks with young. Some 

of them devour their young as foon as they are brought 

forth, inllantly come again in feafon, and have three 

litters, which generally confift of five or fix, and fome- 

times of feven, eight, or nine. This animal is by na¬ 

ture a mortal enemy to the rabbit. Whenever a dead 

rabbit is for the firli time prefented to a young ferret, 

he flies upon it, and bite3 it with fury ; but if it be 

alive, he feizes it by the throat or the nofe, and fucks 

its blood. When let into the burrows of rabbits, he- 

is muzzled, that he may not kill them in their holes, 

but only oblige them to come out, in order to be 

caught in the nets. If the ferret is let in without a 

muzzle, he is in danger of being loll: Tor, after fuck¬ 

ing the blood of the rabbit, he falls afleep ; and even 

fmokiiig the hole is not a certain method of recalling 

him; becaufe the holes-have often feveral entries which 
communicate with each other, and the ferret retires 

into one of. thofe when incommoded with the fmoke. 

Boys likewife ufe the ferret for catching birds in the 

holes of walls, or of old trees. The ferret, tho* eafijy 

tamed, and reudered docilje, is extremely irafci.ble 

his odour is always difagreeahle; but when he is irri¬ 
tated, it becomes much more offenfive. His eyes are 

lively, and his afpecl is inflammatory; all his move¬ 

ments are nimble; and he is at the fame time fo vigo¬ 

rous, that he can eafily mailer a rabbit,, tho* at leult 
four times larger than himfelf. 

9. The zibellina, or fable, has divided toes : the 

body is of a dulky yellow colour, with, a white fore¬ 

head, and an alh coloured throat. It is found in 
Tartary aud the northern parts of Alia. The fables 

inhabit the banks of rivers, and the thiekeft parts of 

the woods. They leap with great agility from tree 

to tree; and avoid the rays of the fun, which are faid 

in a fhort time to change the colour of their hair. 

They live in holes of the earth, or beneath the roots 
of trees:, fometimes they will form nefts in the trees, 

and fkip with great agility from one to the other: 

they are very lively, and much in motion during the 

night. Mr Gmelin tells us, that after eating they ge¬ 
nerally fleep half an hour or an hour, when they may 

be pufhed, fhaken, and even pricked, without awa¬ 
king. During the night they are exceflively adlive- 

and reftlefs : a tame one kept by Mr Gmelin was ac- 
cuftomed to rife upon its hind-legs, on light of a cat,, 

in order to prepare for the combat. During fumnier- 
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Mufteia. the Tables prey on ermines, weafeis, and fquirrels, but 

~ — efpecially on hares ; in winter, on birds; in autumn, 

on hurtleberries, cranberries, and the berries of the 

fervice-tree : but during that feafon their (kins are 

at the word .; that diet caufing their fkins to itch, and 

to rub off their fur againtl the trees: they bring forth 

at the end of March or beginning of April, and have 

from three to five at a time, which they fuckle for 

four or five weeks. Their chafe was, in the more bar¬ 

barous times of the Ruffian empire, the employ, or 

rather the talks, of the unhappy exiles into Siberia: as 
that country is now become more populous, the fables 

have in great meafure quitted it, and retired farther 

north and eaft,to live in defart forellsand mountains: 

they live near the banks of rivers, or in the little 

iflands in them : on this account they have, by fome, 

been fuppofed to be the of Ariftotle, (Hift. 

An. lib. viii. c. 5.) which he claffes with the animals 

converfant among waters. 

At prefent the hunters of fables form themfclves in¬ 

to troops, from 5 to 40 each : the laft fnbdivide into 
leffer parties, and each choofes a leader; but there is 

one that direds the whole : a fmall covered boat is 

provided for each party, loaden with provifions, a dog 

and net for every two men, and a vefl'el to bake their 

bread in : each party alfo has an interpreter for the 

country they penetrate into: every party then feta 

out according to the courfe their chief points out: 

they goagainft the dream of the rivers, drawing their 

boats up, till they arrive in the hunting country ; 

there they dop, build huts, and watt till the waters 

are frozen, and the feafon commences: before they be¬ 

gin the chafe, their leader affembles them, they unite 

in a prayer to the Almighty for fuccefs, and then fe- 

parate : the firft fable they take is called God's fable, 
and is dedicated to the church. 

They then penetrate into the woods; mark the trees 

as they advance, that they may know their way back; 

and in their hunting-quarters form huts of trees, and 

bank up the fnow round them: near thefe they lay 

their traps ; then advance farther, and lay more traps, 

{till building new huts in every quarter, and return fuc- 

ceffively to every old one to vifit the traps and take 

•out the game to Ikin it, which none but the chief of 

the party mud do: during this time they are fupplied 
■with provifions by perfons who are employed to bring 

it on Hedges, from the places on the road, where they 

are obliged to form magazines, by reafon of the im- 
pra&icaGility of bringing quantities through the rough 

-country they mud pafs. The traps are a fort of pit- 

fall, with a loofe board placed over it, baited with filh 

or flefh : when fables grow fcarce, the hunters trace 
them in the new-fallen fnow, to their holes; place their 

nets at the entrance; and fometimes wait, watching 

two or three days for the coming out of the animal: 

it has happened that thefe poor people have, by the 

failure of their provifions, been fo pinched with hun¬ 

ger, that, to prevent the cravings of appetite, they 

have been reduced to take two thin boards, one of 

which they apply to the pit of the ftomach, the other 

to the back, drawing them tight together by cords 

placed at the ends: fucli are the hardihips our fel¬ 

low-creatures undergo, to fupply the wantonnefs of 
luxury. 

The feafon of chace beiug finifhed, the hunters re- 

affemble, make a report to their leader of the number 

of fables each ha3 taken ; make complaints of offen¬ 

ders againft their regulations ; punifh delinquents ; 

ffiare the booty ; then continue at the head-quarters 

till the rivers are clear of ice; return home, and give 
to every church the dedicated furs. 

10. The vulgaris, or foumart (a), is the lead of 

the weafel kind ; the length of the head and body not 

exceeding fix, or at molt feven inches. The tail is 

only two inches and an half long, and ends in a point; 

the ears are large; and the lower parts of them are 

doubled in. The whole upper part of the body, the 

head, tail, legs, and feet, are of a very pale tawny 

brown. The whole under fide of the body from the 

chin to the tail is white; but beneath the corners of 

the mouth, on each jaw, is a fpot of brown. It is very 

deftru&ive to young birds, poultry, and young rab¬ 

bits; and is beiides a great devourer of egg3. It doe3 

not eat its prey on the place; but, after killing it by 

one bite near the head, carries it off to its young, 

or to its retreat. It preys alfo on moles, as appears 

by its being fometimes caught in the mole-traps. It 

is a remarkably aftive animal; and will run up the 

fide* of walls with fuch eafe, that fcarce any place is 

fecure from it; and the body is fo fmall, that there is 

fcarce any hole but what is pervious to it. This fpe- 

cies is much more domeftic than any of the reft, and 

frequents out-houfes, barns, and granaries. It clears 

its haunts in a fhort time from mice and rats, being a 

much greater enemy to them than the cat itfelf. In 

fummer, however, they retire farther from houfes, 

efpecially into low grounds, about mills, along rivu¬ 

lets, concealing themfelves among brufh-wood, in or¬ 

der to furprife birds; and often take up their abode in 
old willows, where the female brings forth her young. 

She prepares for them a bed of ftraw, leaves, and o- 

ther herbage, and litters in the fpring; bringing from 
three to five at a time. The young are born blind; 

but foon acquire fight, and .ftrength fufficient to fol¬ 

low their mothers. Their motion confifts of unequal 
and precipitant leaps; and when they want to moun£ 

a tree, they make a fudden bound, by which they are 

at once elevated feveral feet high. They leap in the 

fame manner when they attempt to feize a bird. 

Thefe creatures, as well as the pole-cat and ferret, 

have a difagreeable odour, which is ftronger in fummer 
than in winter; and when purfued or irritated, their 

fmell is felt at a confiderable diftance. They move al¬ 

ways with caution andfilence, and never cry but when 

they are hurt. Their cry is (harp, rough, and very 

expreffive of refentment. As their own odour is offen- 

five, they feem not to be fenfible of a bad fmell in 

other bodies. M. Buffon informs us, that a peafant 

in his neighbourhood took three new-littered wealels 
out of the carcafe of a wolf that had been hung up on 

a tree by the hind-feet. The wolf was almoft entire¬ 

ly putrefied, and the female weafel had made a neft of 
leaves and herbage for her young in the thorax of this 

putrid carcafe. The weafel may be perfectly tamed, 

and 

Mufteia 

(a)’This animal is confounded by Linnaeus with the float or ermine. He feems unacquainted with our weafel 
in its brown colour; but deferibes it in its white ftatc under the title of fnonucs, or mnjiela nivalis. Mr Pennant 
met with it in that circumftance in the Ifie of Hay. 
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Martels, and rendered as careffing and frolickfome as a dog or 

ftlufter. fquirrel. The method of taming them is to ftroke 
them often and gently over the back ; end to threaten, 

and even to beat them when they bite. In the do¬ 
me ft ic ftate their odour is never offenfive but when 

irritated. They are fed with milk, boiled flefli, and 

water. 

Plate ll* The Candida, float, or ermine, is ten inches 
(t.XXXV. long from the nofe to the origin of the tail ; the tail 

fig. 3. itfelf is five inches and a half long. The colours bear 
fo near a refemblance to thofe of the weafel, as to caufe 

them to be confounded together by the generality of 

common obfervers; the weafel being ufually miftaken 

for a fmall float: but thefe animals have evident and 

invariable fpecific differences, by which they may be 

eafily known. Firft, by the fize ; the weafel being 

ever lefs than the float: fccondly, the tail of the lat¬ 

ter is always tipt with black, is longer in proportion 

to the bulk of the animal, and more hairy ; whereas 

the tail of the weafel is fhorter, and of the fame co¬ 

lour with the body : thirdly, the edges of the ears 

and the ends of the toes in this animal are of a yel- 

lowilh white. It may be added, that the float haunts 

woods, hedges, and meadows, efpecially where there 

are brooks whofe fides are covered with fmall bufhes ; 

and fometimes (but lefs frequently than the weafel) 

inhabits barns, and other buildings. 

In the moft northern parts of Europe, thefe animal* 

i regularly change their colour in winter; and become 

! totally white, except the end of the tail, which con¬ 

tinues invariably black 5 and in that Hate are called 

ermines : we are informed that the fame is obferved in 

the Highlands of Scotland. The fkins and tails area 

very valuable article of commerce in Norway, Lap- 

land, Ruflia, and other cold countries; where they 

are found in prodigious numbers. They are alfo very 

i Gommon in Kamtfchatka and Siberia. In Siberia they 

■ burrow in the fields, and are taken in traps baited 

j with flefh. In Norway they are either (hot with blunt 

arrows, or taken in traps made of two flat ftones, one 

being propped up with a flick, to which is fattened a 

j baited ftring, which when the animals nibble, the ftone 

falls down and crufhes them to death. The Laplan¬ 
ders take them in the fame manner,- only inftead of 

ftones make ufe of two logs of wood. The float is 

j! fometimes found white in Great Britain, but not fre¬ 

quently: and then it is called a white "weafel. That a- 

nimal is alfo found white; but may be eafily diftin* 

guiftted front the other in the ermine ftate, by the tail, 

J which in the weafel ts of a light tawny brown. With 

us the former is obferved to begin to change its co¬ 

lour from brown to white in November, and to begin 

to refume the brown the beginning of March. 

The natural hiftory of this creature is much the 

fame with that of the weafelits food being birds, rab¬ 

bits, mice, &c. its agility the fame, and its feent e- 

qually fetid : it is much more common in England 

. than that animal. 
MUSTER, in a military fenfe, a review of troops 

j under arms, to fee if they be complete and in good 

order; to take an account of their numbers, the con¬ 

dition they are in, viewing their aims and accoutre- 

v ments, &c. 
Muster-Mafer-general, or Commijfary-general of 

the Musters ; one who takes account of every regi¬ 

ment, their number, horfes, arms, 8cc. reviews them, Mb fits- 

fees the horfes be well mounted, and all the men well ll. 
armed and accoutred, 8cc. Mutiny 

Muster-Rs/A, lilts of foldiers in each company, 

troop, or regiment, by which they are paid, and the 
flrength of the army is known. 

MUTE, in a general fenfe, fignifies a perfon that 
cannot fpeak, or has not the ufe of fpeech. 

Mute, in law, a perfon that ftands dumb or 

fpeechlefs, when he ought to anfwer, or to plead. See 
Arraignment. 

Mute, in grammar, a letter which yields no found 

without the addition of a vowel. The Ample confo- 

nants are ordinarily diftinguifhed into mutes and li¬ 

quids, or femi-vowels. See the articles Consonant, 
Liquid, 8cc. 

The routes in the Greek alphabet are nine, three of 

which, viz, *, T> are termed tenues; three 9>, y, 

termed mediae, and three t x> ®> termed afpirates. See 
the article Aspirate, &c. 

The mutes of the Latin alphabet are alfo nine, vik. 
B, C, D, G, I, K, P, QsT. 

MUTILATION, the retrenching or cutting away 
any member of the body. 

This word is alfo extended to ftatnes and buildings, 

where any part is wanting, or the projedlnre of any 

member, as a corniche or an import, is broken off. It 

is fometimes alfo ufed, in a more immediate manner, 
for castration. 

MUTILLA, in zoology, a genus of animals be- Plai«* 
longing to the order of infefta hymenoptera. There CLXXXIti 

are to fpecies; the moft remarkable of which is the 3i 

occidentalis, or velvet-ant, an inhabitant of North. 
America. It has fix legs, with fhort crooked an¬ 

tennae; the abdomen large, with a black lift croffing 

the lower part of it, and another black fpot at the 

joining of the thorax ; excepting which, the whole 

body and head refembles crimfon-velvet.. The trunk 

or fhell of the body is of fuch a ftrong and hard con¬ 
texture, that, tho’ trod upon by men and cattle, they 

receive no harm. They have along fling in their tails, 

which caufes inflammation and great pain, for half 

an hour, to thofe who are flung by them; which 

ufually happens to negroes and others that go bare¬ 

footed. They are moftly feen running very nimbly on 

fandy roads iu the hotteft Cummer-weather; and al¬ 

ways Angle. What they feed on, in what manner they 

breed, and where they fecure thenafelves in winter, is. 
unknown. 

MUTINY*, in a military fenfe, to rife againft au- Articles of ' 

thorny.-—“ Any officer Or foldier who fhall prefume^r‘ 

to ufe traiterous or difrefpe&ful words againft the fa- 

cred perfon of hismajefty, or any of the royal family, 
is guilty of mutiny. 

“ Any officer or foldier who (hall behave himfelf 
with contempt or difrefpeft towards the general or o- 

ther commander in chief of our forces, or fhall fpeak 

words tending to their hurt or diihonour, is guilty of 
mutiny. 

41 Any officer or foldier who fhall begin, excite, 

caufe, or join in, any mutiny or fedition,in the troop, 

company, or regiment, to which he belongs, or in any 
other troop or company in our fervice, or on any par¬ 

ty, poft, detachment, or guard, on any pretence 

whatfoevsr, is guilty of mutiny. 

“ Anyr 
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“ Any officer or foldier whf\ being prefent at any which the powder and ball is putin; and hence the 

mutiny or fedition, does not ufe his utmoft endeavours muzzle-ringis the metalline circle or moulding that fur- 

. to fupprefs the fame, or coming to the knowledge of rounds the mouth of the piece, 

any mutiny, or intended-mutiny, does not without MYA, the gaper, in zoology; a genus belonging 

delay give information to his commanding officer, is to the order of vermes teftacea, the charafters of which C 
guilty of mutiny. are thefe. It has a bivalve Orell gaping at one end 5 

“ Any officer or foldier, who fhall flrike his fupe- the hinge, for the moft part, furuiffied with a thick, 

rior officer, or draw, or offer to draw, .or (hall lift up ftrong, and broad tooth, not inferted into the oppolite 

any weapon, or offer any violence againft him, being valve. Its animal is an Ascidia. The moft remark- 

in the execution of his office, on any pretence what- able lpecies are, 

foever, or fhaJl difobey any lawful command of his fu- t* The declivis, or flopirtg mya, with a brittle 

perior officer, is guilty of mutiny.” half-tranfparent fhell, with a hinge flightly promi- 

Mutinv-Afl. See Military-State. nent near the open, and doping downwards. It is* 

MUTIUS (Cains), furnamed Codrtis, and after- frequent about the Hebrides ; the fiih eaten by the 

wards Sceevola, was one of the illufirious Roman fa- gentry. 
miiy of the Mutians, and rendered his name famous 2. The mya piftorum, hath an oval brittle fhell, with 

in the war between Porfenna king of Tufcanyand the a fingle longitudinal tooth like a lamina in one fhell, 

Romans. That prince refolving to reftore the family and two in the other; the breadth is a little above 
of Tarquin the Proud, went to bclkge Rome 507 B. C. two inches, the length one. It inhabits rivers; the 

Mutius refolved to facrifice himfelf for the fafetv of fhells are ufed to put water-colours in, whence the 

his country ; and boldly entering the enemy’s camp, name. Otters feed on this and the other frefh-water 

killed Porfenna’s fecretary, whom he took for Porfenna fhells. 
himfelf. Being feized and brought before Porfenna, 3- The margaritifera, or pearl mya, hath a very 

he told him boldly, that 300 young men like himfelf thick, coarfe, opaque fhell; often much decorticated; 
had fworn to murder him; butJhicc this band has mijfed oblong, bending inward on one fide,' or arcuated; 

thee, continued he, itviujlbe punijhed; then putting black on the outfide ; ufual breadth from five to fix 

his right hand on the burning coals, he let it burn inches, length two and a quarter. It inhabits great 
with fuch a conftancy as amazed the beholders. The rivers, efpecially thofe which water the mountainous 

king, amazed at the intrepidity of this young Roman, parts, of Great. Britain. See Plate CLXXVI. 

ordered that he fhould have his freedom and return to fig- t8. 
Rome, and foon after concluded a peace with the This fhell is noted for producing quantities of 
Romans. From this aftion Mutius obtained the fur- pearl. There have been regular fifheries for the fake 

name of Scavola, or “ left-handed,” which was enjoyed of this precious article in feveral of our rivers. Six- 

by his family. teen have been found within one fhell. They are 

Mutius Scavola (j^b ), furnamed the Augur, was the difeafe of the fifh, analogous to the ftone in the 

an excellent civilian, and inftru&ed Cicero in the laws, human body. On being fqueezed, they will ejeft the 

He was made prtetor in Alia; was afterwards coqjul, pearl, and often caft it fpontaneoufly in the fand of 

and performed very important fervices for the re- the ftream. The Conway was noted for them in the 
public. days of Cambden. A notion alfo prevails, that Sir 

He ought not to be confounded with Quintus Mu- Richard Wynne of Gwydir, chamberlain to Catharine 

tius Scaevola, another excellent civilian, who was prae- queen to Charles II. prefented her majefty with a pearl 

tor in Alia, tribune of the people, and at length con- (taken in this river) which is to this day honoured 

,ful| 95 B. C. He governed Afia with filch prudence with a place in the regal crown. They are called by 

and equity, that his example was propofed to the go- the Wellh cregin dilu<w, or “deluge fhells,” as if left 

vernors who were fent into the provinces. Cicero fays, there by the Hood. The li t in Cumberland was alfo 

“ that he was the moft eloquent orator of all the civi- produ&ive of them. The famous circumnavigator, Sir 

Hans,-and the moft able civilian of all the orators.” John Hawkins, had a patent for fifhing in that river. He 
He was affaffinated in the temple of Vefta, during the had obferved pearls plentiful in the Straits of Magellan, 

wars of Marius and Sylla, 82 B. C. and flattered himfelf with being enriched by procuring 

MUTTON, tie common name of the flefh of a them within his own ifland. In the laft century, 

ffieep after the animal has been killed. Mutton has feveral of great fize were gotten in the river3 of the 

been commonly preferred to all the fleffies of quadru- counties of Tyrone and Donegal in Ireland. One 

peds. And indeed, befides its being more'perfeft, it that weighed 36 cants was valued at 401.; but being 

has the advantage over them of being more generally foul, loft much of its worth. Other fingle pearls were 

fuited to different climates: whereas beef, e. g. re- fold for 4I. 10s. and even for iol. The laft was 

quires a very nice intermediate ftate, which it feems fold a fecond time to Lady Gleolealy, who put it into 

to enjoy chiefly in England; for although Scotland a necklace, and refufed Sol. for it from the duchefs of 

fupplies what are reckoned the belt cattle, it is in the Ormond. 
rich Engliih paftures that they are brought, to per- Suetonius reports, that Csefar was induced to un- 
feftion. Now the fheep can be brought almoft to dertake his Britifh expedition for the fake of our 

the fame perfe&ion in this bleak northern region as pearls; and that they were fo large that it was ne- 
in the fouthern countries. ceffary to ufe the hand to try the weight of a fingle 

MUTULE, in architeflure, a kind of fquare mo- one. Mr Pennant fuppofes that Caefar only heard 

-dillion fet under the uorniche of the Doric order. this by report-; and that the cryftalline balls called 

MUZZLE of a Gun or Mortar, the extremity, at mineral pearl, were mistaken for them. 
We 
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We believe that Casfar was dtfappointed o£ his 

hope: yet we are told that he brought home a 
buckler made with Britifh pearl, which he dedicated 

to, and hung up in, the temple of Venus Genetrix: 

a proper offering to the goddefs of beauty, who 
fprung from the fea. It may not be improper to 

mention, that notwithftanding the clafiics honour our 

pearl with their notice, yet they report them to have 

been fmall and ill-coloured, an imputation that in ge¬ 

neral they are ft ill liable to. Pliny fays, that a red 

fmall kind was found about the Thracian Bofphorus, 

in a fhell called my a; but does not give it any mark to 

afcertain the fpecies. 
MYAGRUM, Gold of pleasure ; a genus of the 

filiculofa order, belonging to the tetradyminaua clafs 

of plants. There are five fpecies ; but the only re¬ 

markable one is the fativum, which grows naturally 
in corn-fields in the fouth of France and Italy, 

and alfo in fome parts of Britain. It is an annual 

plant, with an upright ftalk a foot and an half high, 

fending out two or four fide-branches, which grow 

eredl ; the flowers grow in loofe fpikes at the end of 
the branches, Handing upon fliort footftalks an inch 

long: they are compofed of four fmall yellowifti petals, 

placed in form of a crofs; thefe are fucceeded by oval 

capfules, which are bordered and crowned at the top 
with the ftyle of the flower, having two cells filled 

with red feeds. This is cultivated in Germany for the 

fake of the expreffed oil of the feeds, which the inha¬ 

bitants ufe for medicinal, culinary, and ceconomical 

purpofes. The feeds are a favourite food with geefe. 

Horfes, goats, flieep, and cows, eat the plant. 

MYCENAE, (Homer) 5 a town of Argolis; for¬ 

merly the capital, and the royal refidence of Aga¬ 

memnon, fifty ftadia to the north of Argos, celebrated 

by the poets. After the war of Troy, on the ex¬ 
tinction of Agamemnon’s kingdom, it fell to fuch de¬ 

cay, that in Strabo’s time there was not fo much as 

a trace of it remaining : but that, in the Macedonian 
war carried on by the Romans, there was fomething 

of a town, is plain from the Excerpta of Polybius, to 

whom add Livy. It was famous for its breed of 
horfes. (Virgil, Horace). 

MYCONE, an ifland of the Archipelago, fituated 

in E. Long. 25. 51. N. Lat. 37. 28. It is about 36 
miles in circuit; and has a town of the fame name, con¬ 

taining about 3000 inhabitants. The people of this 
ifland are Paid to be the bell failors in the Archipelago, 

and have about 150 veffels of different fizes. The 

ifland yields a fufficient quantity of barley for the in¬ 

habitants, and produces abundance of figs, and fome 

olives; but there is a fcarcity of water, efpecially in 

fummer, there being but one well on the ifland. 
There are a great number of churches and chapels, 

with fomes monafteries. The drefs of the women in 
this ifland is very remarkable, and as different from 

that of the other illands as that of thofe iflanders is 

different from the drefs of the other European ladies. 
Their heads are adorned with lively-coloured turbans ; 

their garments are a fliort white Ihift plaited before 

and behind, which reaches to their knees ; they have 
white linen-drawers, and red, green, yellow, or blue 

dockings, with various coloured flippers. An ordinary 

fuit for the better fort will coll 200 crowns. 

MYGDONIA, (anc. geog.)a diftridl of Macedonia, 

Vql. VII. 2 

to the north of the Sinus Thermafcus, and eaft of the 

river Axius, which feparates it from Bottisis, and weft 
of the river Strymon, (Pliny). Alfo a diffria of Me- 

fopotamia, which took its name from that of Macedo- - 
nia, running along the Euphrates, from Zeugma 

down to Thapfacus; extending a great way eaft, be- 
caufe Nifibis was reckoned to it. 

MYLOGLOSSUM, in afiatomy. See Anatomy, 
Table of the Mufcles. 

MYLOHYOIMUS. Ibid. 

MYOPIA, Short^sightedness, a fpecies ofvifion 
wherein obje&s are feen only at fmall diftances. See 
Medicinje, n° 178. 

MYOSOTIS, Scorpion-grass ; a-genus of the 
monogynia order, belonging to the pentandria clafs of 

plants. There are four fpecies; of which the mod re¬ 

markable is the fcorpioides, or monfe-ear. This is 
a native of Britain, growing naturally in dry fields, 

and on the margins of fprings and rills. It hath na¬ 

ked feeds, and the points of the leaves callous. It 

varies confiderably in different fituations. In dry 

places the plant and flowers are fmaller; in moift ones 

both are larger, and fometimes hairy. The bloffoms 
vary from a full blue to a very pale one, and fome¬ 

times a yellow; and appear in a long fpirally twilled 

fpike. When it grows in the water, and its tafte and 

fmell is thereby rendered lefs obfervable, Iheep will 

fometimes eat it 5 but it is generally fatal to them. 
Cows, horfes, fwine, and goats, refufe it. 

MYRIAD, a term fometimes ufed to denote ten 
thoufand. 

MYRICA, Gale, or Sweet-willow, in botany; 

a genus of the tetrandria order, belonging to the dioecia 
clafs of plants. 

Species. 1. The gale, or fweet-willow, grows 

naturally in many places both of Scotland and Eng¬ 
land. It rife3 near four feet high, with many ftirub- 

by (talks, which divide into feveral {lender branches, 

garnifhed with ftiff fpear-fhaped leaves of a light 

yellowifti green, fmooth, and a little fawed at their 
points; and emit a fragrant odour when brnifed. 

The female flowers or catkins are produced from the 
fides of the branches, growing upon feparate plants 
from the female, which are fucceeded by clufters of 

fmall berries, each having a Angle feed. It flowers 

in July, and ripens in autumn. 2. Tfie cerifera, or 
candleberry gale, is a native of North America. It 

is a fmall tree or fhrub about twelve feet high, with 

crooked Hems branching forth near the ground irre¬ 
gularly. The leaves are long, narrow, and {harp- 

pointed. Some trees have moft of their leaves ferrated, 

others not. lit May, the fmall branches are alternate¬ 

ly and thick fet with oblong tufts of very fmall 
flowers, refembling in form and fize the catkins of 

the hazel-tree, coloured with red and green. Thefe 

are fucceeded by fmall clufters of blue berries clofe 
conne&ed, like bunches of grapes. The kernel is 

inclofed in an oblong, hard ftone, incrufted over with 

an un&uous mealy fubftance, from which the wax is 
procured in the following manner : in November 

and December, when the berries are ripe, a man with 

his family will remove from home to fome ifland or 

fand-bank near the fea, where thefe trees moft abound, 
taking with them kettles to boil the berries in. He 

builds a hut with palmetto-leaves for the fhelter cf 
29 T himfelf 
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Myrmeco- himfelf and family during Ills refidencc there, which 

yhag's. -s common]y for fonr or five weeks. The man cuts 

down the trees, while the children ftripoff the berries 
into a porridge-pot ; and having put water to them, 

they boil them till the oil floats, which is then 

fkimmed off into another veffel. This is repeated till 
no more oil appears. When cold, this hardens to the 
confidence of wax, and is of a dirty green colour. 

Then they boil it again, and clarify it in brafs kettles ; 
which gives it a tranfparent greennefs. Thefe candles 

burn a long time, and yield a grateful fmell. They 

ufually add a fourth part of tallow, which makes them 

burn clearer. 

MYRMECOPHAGA, or Ant-bear, in zoology; 

a genus of quadrupeds, belonging to the order of 
bruta ; the characters of which are thefe: There are 

no teeth in the mouth ; the tongue is long and cylin- 

Plate drical: the head terminates in a long fnout or muzzle; 

CLXXXV. anc^ hody is covered with pretty long hair. There 
are four fpecies, viz. 

1. The didaClyla, or little ant-eater, hath a conic 

nofe bending a little down ; ears fmall, and hid in the 
fur; two hooked claws on the fore-feet, the ex¬ 

terior being much the largeft ; four on the hind-feet 5 
the head, body, limbs, and upper part and fides of 

the tail, covered with long foft filky hair, or rather 
wool, of a yellowilh brown colour: from the nofe to 

the tail it meafures feven inches and an half; the tail 
eight and an half; the lad four-inches of which on 

the under fide are naked. It is thick at the bafe, 

and tapers to a point. In inhabits Guinea, climbs 

trees in quell of a fpecies of ants which build their 

nefts among the branches: has a prehenfible power 
with its tail. 

2. The trida&yla, tamandua-guaca, or tamanoir, 
has three toes on the fore-feet, five on the hind-feet, 

and long hair on the tail. This animal is about four 
feet long, and the head and fnout about 15 inches: it 

is a native of the Eafl Indies, and feeds on ants, &c. 

in the fame manner as the former. 
3. The jubata, or great ant-eater, hath a long 

flender nofe, fmall black eyes ; Ihort round ears; a 

(lender tongue two feet and an half long, which lies 
double in the mouth ; the legs flender ; four toes on 

the fore-feet, five on the hind-feet; the two middle 
claws on the fore-feet very large, ftrong, and hooked; 
the hair on the upper part of the body is half a foot 

long, black mixed with grey; the fore-legs are whitilh, 
marked above the feet with a black fpot; the tail is 
clothed with very coarfe black hair a foot long: the 

length from the nofe to the tail about four feet; the 
tail, two feet and an half. 

4. The tetrada&yla, or middlfe ant-eater, has four 
toes on the fore feet, and five on the hind, with a tail 

naked at the extremity; the length from the nofe to 

the tail is one foot feven inches, and the tail ten 

inches. 

Thefe animals have many properties in common 
with each other, both in their HruCture and manners. 

They all feed upon ants, and plunge their tongues in¬ 
to honey and other liquid or vifcid fubftances. They 

readily pick up crumbs of bread, or fmall morfels of 
flelh. They are ealily tamed, and can fubfift for a 

longtime without food. They never fwallow all the 

liquor which they take for drink; for a- part of it falls 

back through their nollrils. They run fo flowly that Myrmidons 

a man may eafily overtake them in an open field. II *n[ 
Their flefh, though its tafte be very difagreeable, is Myrrll‘ jl 

eaten by the favages.—At a diftance the great ant- 
eater has the appearance of a fox ; and for this rea- 

fon fome travellers have given him the name of the 

Atnerican fox. He has ftrength fuflicient to defend 
himfelf from a large dog, or even from the jaquar or 
brafilian cat. When attacked, he at firft fights on end, 

and, like the bear, annoys his enemy with the claws 

of his fore-feet, which are very terrible weapons. 

He then lies down on his back, and ufes all the four 

feet; in which fituation he is ahnoft invincible; and 

continues the combat to the laft extremity. Even 
when he kills his enemy, he quits him not for a long 

time after. He is enabled to refill better than moll 

other animals; becaufe he is covered with long bulhy 

hair; his Ikin is remarkably thick ; his flelh has little 
fenfatiou; and his principle of life is very tenacious. 

MYRMIDONS, Myrmidones, in antiquity; a 
people of Theffaly, fabled to have arofe from ants or 

pifmires, upon a prayer put up for that purpofe by 

king iEacus to Jupiter, after his kingdom had been 

dispeopled by a fevere peftilence.—In Homer and 
Virgil, the Myrmidons are Achilles’s foldiers. 

MYROB ALANS, a kind of medicinal fruit brought 
from the Indies, of which there are five kinds. 1. The 

citrine, of a yellowilh red colour, hard, oblong, and the 

fize of an olive. 2. The black, or Indian myrobalan, 
of the bignefs of an acorn, wrinkled, and without a 
ftone. 3. Chebulic myrobalans, which are of the 

fize of a date, pointed at the end, and of a yellowilh 

brown. 4. Emblic, which are round, rough, the 

fize of a gall, and of a dark brown. 5. Balleric, 
which are hard, round, of the fize of an ordinary 
prune, lefs angular than the reft, and yellow. They 

are all flightly purgative and aftringent. The word 
comes from the Greek “ ointment,” and 

“ acorn as being iu the form of acorns, and ufed in 
medicine. 

MYRON, an excellent Grecian ftatuary, flourilhed 
442~B. C. The cow he reprefented in brafs was an 

admirable piece of workmanlhip, and was the occa- 
fion of many fine epigrams in Greek. 

MYRRH, in the materia medica,a concrete, gum¬ 

my, refinous juice, brought from the Eaft Indies in 
globes or drops, of various colours and magnitudes. 

The bell fort is of a brown reddilh or yellow colour, 
fomewhat tranfparent; of a lightly pungent bitter 

tafte, with an aromatic flavour, though not fuflicient 
to prevent its proving naufeous to the palate ; and a 
ftrong difagreeable lmell. The medical effects of 

this aromatic bitter are, to warm and ftrengthen the 
vifcera, and diflolve thick tenacious juices: it fre¬ 

quently occafions a mild diaphorefis, and promotes 
the fluid fecrerions in general. Hence it proves fer- 

viceable in languid cafes; difeafes arifing from a Ample 

inactivity ; thofe female diforders which proceed from 

a cold, mucous, fluggilh indifpofition of the humours; 

fuppreffions of the uterine difcharges ; cacheCtic dif¬ 
orders, where the lungs and thorax are opprefied by 

vifcid phlegm. Myrrh is likewife fuppofed in a pe¬ 
culiar. manner to refill putrefaction in all parts of the 

body; and in this light Hands recommended in malig¬ 

nant, putrid, and peftilential fever3, and in the fmall- 

pox ; 
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kfyrtiform, pox ; In which laft it is faid to acceleratetheeruption.— 

Myrtus. Re&ified fpirit extra&s the fine aromatic flavour and 

bitternefs of this drug, and does not elevate any thing 

of either in evaporation : the gummy fubftance left 
by this menftruum has a difagreeable tafte, with 

m fcarce any thing of the peculiar flavour of the myrrh; 

and diffolves in water, excepting fome impurities which 
remain. In diftillation witli water, a confiderable 
quantity of a ponderous eflential oil arifes, refembling 

in flavour the original drug. 

MYRTIFORM, in anatomy, an appellation given 
to feveral parts, from their refembling myrtle-berries. 

MYRTLE, in botany. See Myrtus. 

MYRTUS, in botany, the myrtle ; a genus of 

the monogynia order, belonging to the icofandria 

clafs of plants. The moil remarkable fpecies are, 
i. The communis, or common myrtle-tree, rifeswith 

a Ihrubby, upright, firm ftem, branching numeroufly 

all around into a clofe full head, rifing eight or ten 
feet high ; very clofely garnilhed with oval-lanceolate, 
entire, moftly oppofite leaves, from half an inch to an 

inch 3nd a half long, and one broad, on fliort foot- 

ftalks ; and numerous, fmall, pale flowers from the ax- 
illas, fingly on each footftalk, having diphyllous in- 

volucrums ; each flower fucceeded by a fmall, oval, 

dark-purple berry. 
The mod material varieties are, Broad-leaved Ro¬ 

man myrtle, with oval, fliining, green leaves, an inch 
and an half long, and one broad ; and is remarkably 

floriferous. Gold-ftriped broad-leaved Roman myrtle. 

Broad-leaved Dutch myrtle, with fpear-lhaped, (harp- 

pointed, dark-green leaves, an inch long, and about 

three quarters of one broad. Double flowered Dutch 
myrtle. Broad-leaved Jews myrtle, having the leaves 

placed by threes at each joint; by which particular 

circumftance this fpecie3 is in univerfal eftimation a- 

mong the Jews in their religious ceremonies, particular¬ 

ly in decorating their tabernacles; and for which pur- 

pofe many gardeners about London cultivate this va¬ 
riety with particular care, to fell to the above people, 

who are often obliged to purchafe it at the rate of fix- 

pence or a ihilling for a fmall branch : for the true 

fort, having the leaves exaftly by threes, is very fcarce, 

and is a curiofity ; but by care in its propagation, ta¬ 
king only the perfeftly ternate-leaved fhoots for cut¬ 

tings, it may be increafed fall enough; and is worth 

the attention of the curious, and particularly thofe 

who raife myrtles for the London markets. Orange¬ 
leaved Spanilh myrtle, with oval fpear-lhaped leaves, 

an inch and a half long or more, and one broad, in 

clutters round the branches, and refemble the Ihape and 

colour of orange-tree leaves. Gold-ftriped-leaved o- 
range myrtle. Common upright Italian myrtle, with 

its branches and leaves growing more ered, the leaves 
oval, lanceolate-lhaped, acute-pointed, and near an 

inch long, and half a one broad. Silver-ftriped up¬ 

right Italian myrtle. White-berried upright Italian 
myrtle. Portugal acute-leaved myrtle, with fpear- 

fhaped, oval, acute-pointed leaves, about an inch 

long. Box-leaved myrtle, with weak branches, fmall, 

oval, obtufe, lucid-green, clofely-placed leaves. Stri¬ 

ped box-leaved myrtle. R.ofemary leaved myrtle, hath 
ered branches, fmall, narrow, lanceolate, acute- 

pointed, fliining, green, very fragrant leaves. Sil¬ 

ver- ftriped rofemary-leaved myrtle. Thyme-leaved 
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myrtle, with very fmall clofely-placed leaves. Nut- My 

meg-myrtle, with ered branches and leaves; the 
leaves oval, acute-pointed, and finely fcented like a 

nutmeg. Broad-leaved nutmeg-myrtle. Silver-ftriped 
leaved ditto. Criftated or cock’scomb myrtle, fre 

quently called bird’s-nejl myrtle, hath narrow, (harp- 
pointed leaves, criftated at intervals. 

Thefe are the principal varieties of the myrtus com¬ 
munis ; but of which forts there are feveral interme¬ 
diate varieties of lefs note ; and more may ftill be ob¬ 

tained from feed, though the plants are rarely railed 

from feed in this country, but moftly by flips and 
cuttings. 

They are all beautiful ever-green fhrubs of exceed¬ 
ing fragrance ; exotics originally of the fouthern parts 

of Europe, and of Alia and Africa, and confequent- 

ly in this country require ihelter of a green-houfe ia 
winter: all of which, though rather of the fmall- 

leaved kind, have their foliage clofely placed, and re¬ 

main all the year, and are very floriferous in fummer; 

and when there is a colle&ion of the different forts, 
they afford an agreeable fource of variety with each 

other. They therefore claim univerfal efteem as princi¬ 

pal green-houfe plants, efpecially as they are all fo 

eafily raifed from cuttings, and of fuch eafy culture 

as to be attainable in every garden, where there is any 
fort of green-houfe, or garden-frames furnifned with 

glades for proteding them in winter from froft : but 

fome of the broad-leaved forts are fo hardy as to fuc- 
ceed in the full ground, againft a fouth wall and other 

warm expofures, all the year, by only allowing them 

fhelter of mats occafionally in fevere frofty weather 

fo that a few of thefe forts may alfo be exhibited in a 
warm fituation in the fhrubbery : obferving, however, 

all the forts are principally to be confidered as green- 

houfe plants, and a due portion of them mutt always 

remain in pots to move to that department in winter. 

Stove-kinds.—There are feveral fpecies of the ftove- 

temperature, as being natives of the Indies: but there 
are not more than the four following forts commonly 
met with in the Britiih gardens, all of which are beau¬ 

tiful ever-greens, with larger leaves than the myrtus 

communis} and are moftly Itrong aromatics. 

2. The zelanica, or Ceylon white-berried myrtle, 
hath a Ihrubby upright ftem, branching ere&ly fix or 

eight feet high ; oval, (hining-green, oppofite, very 

odoriferous leaves, on fhort footftalks ; and all the 
branches terminated by pedunculi, each fuftaining 

many flowers; fucceeded by fnowy-white berries, but 
rarely in Britain. 

3. The pimenta, pimento, or Jamaica all-fpice-tree, 
rifes with an upright tree-ftem, branching regularly 

20 or 30 feet high, having a fmooth brown bark; 

large, oblong-oval, ftiff, fliining, very odoriferous 

leaves, like thofe of bay, placed alternate ; and at the 
fides and termination of the branches large loofe 

bunches of greenifli flowers; fucceeded by round, dn(ky, 

hard, fpicey fruit, called all-fpics, or Ja?naica-pepper. 
—This fpecies is an excellent aromatic ; its leaves are 

remarkably fine-feented ; and its fruit is that valuable 
fpice, Jamaica pepper, or all-fpice, fo called, becaufe 

it is fuppofed to partake of the odour and tafte of mod 

other (pices. The tree grows in great abundance in 
the ifland of Jamaica, where its fruit is made a confi¬ 

derable branch of trade. It is generally gathered a little 
29 T 2 before 
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Myrtns. before it acquires full growth, and dried in the fun io 

. or 12 days; and is then packed up ready for expor- , 

tation to Europe. 
4. The dioeca, or dioecious American myrtle, rifes 

with an upright tree-ftem, branching many feet high ; 

oblong, thick, oppofite, odoriferous leaves ; and at 

the axillas and ends of the branches pedunculi dividing 

into trichotomous panicles of dioecious flowers ; fuc- 

ceeded by fmall, globular, fpicey berries. Every part 

of the tree is a ftrong aromatic. 
5. The brafiliana, or Brafilian inodorus myrtle, 

rifes with a branching Hem, having a whitifh bark; 

broad, oval, (hining, oppofite, inodorous or fcentlefs 

leaves, and naked pedunculi, fuftaining folitary flow¬ 

ers, with ciliated petals ; fucceeded by large oval fruit. 

All thefe five fpecies of myrtus are exotics of the 
fhrub and tree kind ; though in this country, as being 

confined in pots, the largeft of them aflume only the 

growth of moderate fhrubs. The firft fpecies, com¬ 

mon myrtle, is confiderably the molt noted fpecies of 

this genus in this country; where in molt of ourgreen- 
houfe colle&ions one or other of the varieties is found 

in tolerable plenty ; but all the varieties of it highly 

merit notice. The other four fpecies are rare in Bri¬ 

tain: they, however, are retained in many curious gar¬ 
dens, in the ftove-colle&ion; more particularly the pi¬ 

mento, which is a very beautiful odoriferous ever¬ 

green, and exhibits a fine variety in the ftove at all 

feafons. In (hort, all the fpecies, both green-houfe and 

ftove-kinds, have a pretty effeft as ever-greens 5 and 

fome of the forts flower very ornamentally, particular¬ 
ly of the common myrtle. 

With refpeft to flowering, all the varieties of the myr¬ 

tus communis flower here in July and Auguft, moft of 
which are very floriferous: the broad-leaved Roman 
kind, in particular, is often covered with flowers, which 

in fome of the forts are fucceeded here by berries ri¬ 

pening in winter. Some of the ftove kinds alfo flower 
here, but are rarely fucceeded by* fruit in England. 

The flowers, however, of moft of th^ forts are fmall, 

but numerous; and are all formed each of five oval 

petals, and many (lamina. 
As all the fpecies require occafional fhelter here, 

they muft be kept always in pots, for moving to the 
proper places of ftielter, according to their nature; the 

myrtus com?nunis and varieties to the green-houfe in 
winter ; the others to the ftove, to remain all the 

year : therefore let all the forts be potted in light rich 

earth, and, as they advance in growth, (hiftthem in¬ 
to larger pots, managing the myrtles as other green- 

houfe (hrubs, and the ftove-kinds as other woody ex¬ 
otics of the ftove. 

But, as we before obferved, the broad-leaved myr¬ 

tus communis, being hardier than the fmaller-leaved 

kinds, fome of them may alfo be turned out into the 
full ground in a warm fituation againfta wall, ^.allow¬ 

ing them (helter of mats in frofty weather, and mulch 
the ground over their roots : they will frequently fuc- 

ceed tolerably, and effedl a good variety in fuch places. 

They may all be propagated by flips, cuttings, or 
layers. 

The leaves and flowers of common upright myrtle 
have an aftringent quality, and are ufed for cleanfing 
the (kin, and (lengthening the fibres. From the flow¬ 

ers and young tops is drawn a diddled water that is 

deterfive, aftringent, cofmetic, and ufed in gargles. A Myfia, I 
decoftion of the flowers and leaves is applied in fo- My(bry. ( 

mentations. The berries have a binding deterfive qua- ” 1 
lity; and the chemical oil obtained from them is ex¬ 
cellent for the hair, and ufed in pomatums and moft 

other external beautifiers of the face and (kin. As 

an internal medicine, thefe berries have little or no 
merit. 

MYSIA, (anc. geog.), a country of the Hither 

Alia, which Strabo makes two-fold; the one called 

Olympena, near mount Olympus, whence its name ; 

the other near the river Caicus and Pergamene, as 

far as Teuthrania, and down to the mouth of the Cai¬ 

cus ; a part of which was afterwards called JEolis, from 
the Eolians, (Mela, Pliny) ; by which means this 

Myfia was greatly contra&ed in its limits.—There 
were alfo two other Myfias, called Abrettene and Mo- 

rene; which fee. Strabo mentions a fmall diftrift, 

called Myjia Combujia, famous for generous wines ; 
which, whether to be allotted to Myjia or Lydia, he is 

doubtful; it was in length 500 ftadia, in breadth 400: 

and he obferves, that it is a matter of difficulty to 

fettle the limits of the Bithynians, Myfians, Phry¬ 

gians, Mygdonians, and Trojans, being fo intermix¬ 
ed and blended $ which gave rife to a proverb, deno¬ 

ting the difficulty of diftinguifhing things, though 

really diftinft. Myfi, or Myjii, the people, were held 

in the utmoft contempt; fo that Myforum ultimus de¬ 
notes a perfon highly defpicable, (Cicero) : and be- 
caufe the being made a property of is generally the 

confequence of contempt, this gave rife to another pro¬ 

verb, Mvoav (Ariftotle). The name My/e is 

faid to denote the beech-tree, which grows plentiful¬ 

ly about Olympus j and hence the country took its 
name. 

MYSTERY, fomething fecret or concealed, im- 
poflible or difficult to comprehend. 

All religions, true or falfe,have their myfteries. The 

pagan religion was remarkably full of them. Ovid rec¬ 
kons it a great crime to divulge the myftic rites of Ceres 

and Juno. The eleufinia, or facred rites of Ceres, fo- 

lemnifed at Eleufis, were called, by way of eminence, 

the myfteries } and fo fuperftitioufly careful were they 
to conceal thefe facred rites, that if any perfon divul¬ 

ged any part of them, he was thought to have called 

down fome divine judgment on his head, and it was 
accounted unfafe to abide under the fame roof with 

him 5 and Horace declares, that he would not put to 

fea in the fame fhip with one who revealed the myfte- 
ries of Ceres. The pagan myfteries, it is true, were 

generally myfteries of iniquity, and concealed only be- 1 
caufe their being publiihed would have rendered their 
religion ridiculous and odious. Thus the facred wri¬ 

tings often fpeak of the infamous myfteries of the pa¬ 

gan deities, in which the moft (hameful crimes were 
committed under the fpecious veil of religion. 

The whole religion of the Egyptians was myfterious 
from the beginning to the end, and both their doc¬ 

trine and wurftiip wrapped up in fymbols and hiero¬ 
glyphics. 

The religion of the Jews is fuppofed to be full of 
myfteries. The whole nation, according to St Au- 
guftin, was a myftery, as it reprefented or was a type 

of the people of Chrift, and the Chriftian religion. 

Whatever was commanded or forbidden them was fi¬ 
gurative j 
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Myftical guratlve ; and their facrifices, priefthood, &c. inclu- 

II ded myfteries. The prophecies concerning Jefus 
fythology. thrift in the Jewifh books, are fikewife figurative and 

myfterious. 
The Chriftian religion has alfo its myfteries: but in 

the feripture-language the word myjlery is ufed with 

fome latitude, and denotes whatever is not to be known 

without a divine revelation, and all the fecret things 

which God has difeovered by his minifters the pro¬ 

phets, by Jefus Chrift and his apoftles. The myfte¬ 
ries of the Chriftian church are. The incarnation of the 

Word; the hypoftatical union of the divine and human 

natures ; the miraculous birth, death,' and refurre&ion 

of the Son of God; the dodtrine of the Trinity, See. 

St Paul often fpeaks of the myfteries of the Chri- 

ilian religion ; as the myftery of the gofpel, the my- 
ftery of the crofs of Chrift, the myftery which was 

kept fecret fince the world began : and he calls the 

preachers of the gofpel, the ftewards of the myfteries 

of God. 
MYSTICAL, fomething myfterious or allegorical. 

Some of the commentators on the facred writings, be- 
fides a literal, find alfo a myftical meaning. Thefenfe 

of feripture, fay they, is either that immediately fig- 

nified by the words and expreffions in the common ufe 

of language; or it is mediate, fublime, typical, and 

myftical. The literal fenfe they again divide into pro¬ 

per literal, which is contained in the words taken 

limply and properly 5 and metaphorical literal, where 

the words are to be taken in a figurative and meta¬ 

phorical fenfe. The myftical fenfe of feripture they 
divide into three kinds: the firft correfponding to 

faith, and called allegorical; the fecond to hope, 

called anagogical; and the third to charity, called the 

tropological fenfe. And fometimes they take the fame 

word in feripture in all the four fenfes : thus the word 
Jerufalem, literally fignifies the capital of Judae3; al¬ 

legorically, the church militant; tropologically, a be¬ 
liever; and anagogicaliy, heaven. So that paffage in 

Genefis, let there be light, and there <was light, literally 
fignifies corporeal light; by an allegory, the Meffiah; 
in the tropological fenfe, grace ; and anagogicaliy, 

beatitude, or the light of glory. 
MYSTICS, a religious fe<ft, diftinguifhed by their 

profeffing a pure, fublime, and perfedt devotion, with 

an entire difinterefted love of God, free from all felfilh 

confiderations, and by their afpiring to a ftate of paf- 

five contemplation. 
MYTHOLOGY. The word mythology is a Greek 

compound, that fignifies a difeourfeon fables; and com¬ 

prehends, in a colleftive fenfe, all the fabulous and 

poetic hiftory of pagan antiquity. It follows there¬ 
fore, that this fcience teaches the hiftory of the gods, 

demi-gods, and fabulous heroes of antiquity; the theo¬ 

logy of the pagans, the principles of their religion^ 

their myfteries, meiamorphufes, oracles, &c. By this 

definition,it appears fufficientiy what are the objedts of 
which we are to treat in this article. 

If we well confider the matter, we fhall find, that 

there were, in pagan antiquity, three different reli¬ 

gions. Firfl, That of the philofophers, who treated 
metaphyfically of the nature, the attributes, and of the 

works of the Supreme Being. They endeavoured to 

difeover the true God, and the manner in which he 

ought to be worfhipped. It >5 not wonderful, that 

thefe men of exalted genius (hould in fome degree ri- Mythology, 

dicule, in their works, the two other pofitive religions, 
and thofe gods on whom they were founded ; at the 

fame time that they outwardly profeffed the eftablilh- 

ed religion, in order to preferve the peace of fociety, 

and to avoid the perfecutions of the legiflature, and 
the infults of the populace. For in fadt, was it pof- 

fible for them to believe the pagan fables? Muft they 

not forefee, that their religion would one day give 

place to another, while their own works would pal’s . 

with their names to the Iateft pofterity? And could 

they fuffer the thought, that their reputation would be 
tarnifhed in the eyes of that pofterity, by having it 

imagined they believed fuch idle tales as were broach¬ 

ed by the prieftsof their times? Could Plato, Socrates, 

Seneca, and Cicero, be unconcerned for their fame 

among future generations and future philofophers ? 

And what (hould we at this day have faid of thofe great 

men, had they been fo political, or hypocritical, as to 

have entirely concealed their fentiments with regard to 
thefe matters? 

The fecond religion was that of paganifm, which 

was the eftablilhed religion of all the ancient nations 

except the Jews. This was the do&rine that was taught 

by the priefts, and protedted by the fovereigns. Its 

dogmas were demonftratively falfe, but not always fo 
ablurd as may at firft appear; efpecially if we annex 

to the divinities, and to the religious ceremonies of the 

pagans, a fenfe that is frequently myftic, and always 

allegoric; if we remember, that the firft heathens dei¬ 

fied thofe great men to whom the reft of mankind were 

indebted for any fignal benefits, as Jupiter, Apollo, 

Ceres, Bacchus, Hercules, iEfculapius, &c. in order 

to induce others, as well of the prefent as future ages, 

to reverence and to imitate them. Would not an an¬ 

cient pagan, if he were to return upon the earth, have 
fpecious arguments, at leaft, to fupport his religion, 

when he faw weak mortals beatify or canonize, merely 

by their own authority, other weak mortals (frequent¬ 
ly mere pedants), and place them in heaven, without 

the permiffion or approbation of the Supreme Being? 
Happy is it for mankind, when at different times fa- 

gacious pontiffs purge the kalendar, and the brains of 

the people, from a herd of pretended faints, and pre¬ 

vent them, at leaft after their death, from doing injury 

to fociety, by interrupting the induftry of the labori¬ 

ous inhabitants with keeping their feftivals. 

The third religion was idolatry, or the religion of 

the populace. For the common people, born to be de¬ 

ceived in every thing, confounding in their imagina¬ 

tions the ftatues of the gods, the idols of their divini¬ 
ties, the emblems of their virtues and of religious wor- 

Ihip, with the gods, divinities, virtues, and worfhip 

themfelves, adored thefe images, and proceeded to ex¬ 

travagancies the moft ridiculous, and frequently moll 

criminal, in their ceremonies, fealts, libations, facri¬ 

fices, &c. It is to be feared, that, as long 33 

there are upon the earth meu of our limited capaci¬ 
ties, this triple religion will conftantly fubfift under 

different forms; and we are much deceived, if it may 

not be found under the empire of Chriftianity itfelf, 

notwithftanding the purity of its dodtrine. It will be 
eafily conceived, that it is not of the religion of philo¬ 

fophers, nor that of the populace, of which we are to 

treat ia this article of Mythology: but of that which 
fubfifted 
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Mythology, fubfifted under the authority of the magiftracy and the 

priefthood, and confequently of paganifm in general. 

As far as we are able to judge by all the ancient 
authors we have read, the pagans adored the fovereign 

Lord of the univerfe under the name of Fate or De- 

Jiiny, which we mud not confound with Fortune, who 
was regarded as a fubaltern divinity. Jupiter himfelf, 

all the gods, every animated being, the heavens, the 
earth, the whole frame of nature, was fubfervient to 

Deftiny, and nothing could reverfe its decrees. This 

divinity was fo highly adorable, as to be above all rank; 
and was regarded as too fupreme to be reprefented un¬ 

der any fenlible image or ftatue, or to have any temple 

ere&ed for its worfhip. We do not remember to have 

read, that everanyfacrifice was offered to thisDeftiny,or 

that any temple or city was ever dedicated to its name. 
We are almoft inclined to think, that the pagans were 

fenfible, that the temple and the worlhip of the God 
of gods ought to be in the heart of man. Mention is 

made, indeed, of a temple that was dedicated to the 
Unknown God; but we are ignorant whether or not 

Deftiny were thereby meant. We muft not confound 
this Deftiny, moreover, with the goddefs of chance, 

of which there are fome antique ft3tues that reprefent 

her in a recumbent pofture, and playing with little 

bones; for this was nothing morethati an invention of 

fome ftatuary. 

After this general and philofophical idea of the Su¬ 

preme Being,'comes the pofitive religion of the pa¬ 
gans. This was entirely founded on fable, which took 

its. rife either from ancient traditions, or hiftorical 

events, altered or augmented by the imaginations of 

the poets, by fuperftition, or by the credulity of the 
people; or elfe it conlifted of allegoric or moral fic¬ 
tions. A crowd of writers, and among the reft Noel 

le Comte, (Natalis Comes), the abbots Bannier and 
Pluche, &c. have made many refearches into the ori¬ 

gin of fable : and they think they have difcovered its 

fource, 1. In the vatlity of mankind; 2. In the want 
of Utters and chambers; 3. In the delufive eloquence 
of orators; 4. In the relations of travellers; 5. In the 

fi&ions of poets, painters, ftatuaries, and dramatic 

writers; 6. In the diverfity and uniformity of names; 

7. In the ignorance of true philofophy; 8. in the 

foundation of colonies, and the invention of arts; 9. In 
the defire of having gods for ouranceftors; 10. In the 
imperfeA or falfe interpretation of the holy fcriptures; 

it. In the ignorance of ancient hiftory; 12. In a like 

ignorance of chronology ; 13. In that of foreign lan¬ 
guages; 14. In the tranflation of the religion of the 

Egyptians and Phoenicians into Greece; 15. In the 
ignorance of geography; and, 16. In the belief which 

the firft people had of the intercourfe of gods with 
men. It is certain, that all thefe matters taken toge¬ 

ther are fufficient to produce many thoufands of fables; 

are more than fufficient to enable us to deceive our- 
felves and others, and to give rife to infinite reveries. 

But we ffiould take care how we draw from thefe fources 

demonftrations that might be ufed, by irfidels, as ar¬ 
guments to overthrow the hiftory of the Jews; a peo¬ 

ple the moll ftupid, moil credulous, amd oftentatious 

of all others. In the mean time, the pagan philofo- 
phers themfelves afferted, that it was a god who in¬ 

vented the fable: fo much they were convinced of its 

ingenuity, and of its ftroug tendency to inftrudf man¬ 

kind in their duty. 

Mythology therefore, when properly treated, begins 

with making learned refearches into the real origin of 
fable, of paganifm, and of that idolatry which was its 

confequence. It recurs for this purpofe even to the be¬ 
ginning of the world: and after finding that Laban; 

the father in-law of the patriarch Jacob, was a maker 

of idols, and that he had his little images, or houfe- 

hold gods, which he formed of baked earth, and which 
fliews that idolatry exifted in the greateft antiquity; 

it then explains cofmogony, and theogony, or the be¬ 

lief that the firft inhabitants of the earth entertained 
of the creation of the univerfe, and what the pagan 

theology taught of the genealogy of their falfe gods. 

It begins with the tradition of the Chaldeans, a people 

fo ancient, that Nimrod was their firft king; but at 

the f3me time lo credulous and fuperftitfous, that we 

may regard them as the authors of all thofe fables, and 

the propagators of all thofe vifions, that have fincc 

blinded human reafon. According to this tradition, a 
monfter named Oannes, or Oes, half fifh and half man, 

fprang from the fca, before-the chaos was completely 
difperfed, and gave laws to the Chaldeans. A woman 

called Omorka, reigned over all the earth. Bel cut her 

in two, and made of one moiety the heavens, and of 

the other the earth. They likewife invented the two 
primitive beings; of which the good one, who was 

named Qrafmafdes, had the diredion of heaven ; and 
the other, called Arimaniut, that of hell. 

The. fcience of mythology then teaches the theo¬ 
gony of the Phoenicians; concerning whom it draws 

great lights from Sanchoniathon, a prieft of Beryte, 

who lived before the Trojan wars, more than 400 years 
before Hefiod and Homer, and of whom Eufebius has 

preferved confiderable fragments. From thence it 
partes to the theogony of the Egyptians; of whom 

Thot or Thaut, the founder of that nation, was like¬ 

wife, they fay, their firft hiftorian ; that Sanchonia¬ 

thon even copied from him; and of whom we find many 
relations in the Greek hiftorians, efpecially in Hero¬ 

dotus, Diodorus Siculus, and in Eufebius of Csefarea. 

It then examines the theogony of the Atlantides, who 
dwelt on the weftern part of Africa, and of whom Dio¬ 

dorus alone has preferved any account. From thence 

it proceeds to the theogony of the Greeks, which is 
far better known to us, as we find accounts of it, more 

or lefs particular, in numberlefs Greek and Latin wri¬ 

ters. This theogony had the fame foundation as that 
of the Romans; the latter having only extended it, by 

addding to the Greek divinities certain gods or demi¬ 
gods, formed of their heroes, and certain fymbolic and 

allegoric divinities, which mythology explains at the 
fame time: and it is on this occafion that it enters into 

a particular explication of the cofmogony and theo- 

gonyofOvid; whofe book of metamorphofes contains 
as copious defcriptions as we could defire of the fables 

of the ancients: what was their belief concerning the 
habitations of the blurted after their death, or of the 

Elyfian fields ; as well as of their hell or Tartarus; of 

the dog Cerberus; of the ferryman Charon; of the fn-‘ 

ries; of the four riverr, Cocytus, Lethe, Phlegethon, 
and Styx, which water the Tartarian regions, &c. 

Mythologifts then continue their refearches into the 
time, the epoch, and place, of the real origin of pa¬ 

ganifm and idolatry; and they prove that the pagans 
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yfliology. began by adoring the heavenly bodies, the ftars and 

planets. They next examine into the progrefs of ido¬ 
latry: what were the temples of the pagans, their al¬ 
tars, their inclofures, their, facred groves, their afy- 

lums, the idols and ftatues of their deities; in what 
manner they were reprefented ; what were their fa- 

crifices, the vi&ims that were offered ; what the days 
of penitence and fupplication, the feafts or the gods of 

le&ifternia, their invocations or incantations and exor- 

cifms, the religious ceremonies obferved at laying the 

foundations of cities, &c. 

Divination, or the predi&ion of future events, a 

weaknefs that has at all times poffeffed the human 

mind, forms alfo an important article of pagan theo¬ 

logy. It is therefore in this place that mythology 
confiders the nature of oracles, and in what man¬ 

ner thefe oracles gave their anfwers ; the ceremonies 

that were obferved in confulting them; the frantic e- 

motions of the prieftefs Pythia on her tripod, and thofe 

of other priefts. See Divination and Oracles.—It 

then endeavours to inveltigate the hiftory of the Sibyls, 

and of their prophecies. See Sibyls.—It next paffes 

to the examen of the nature of auguries, aufpices, ha- 

rufpices, prodigies, &c.; of expiations and ablutions; 

of the magic and aftrology of the ancients, &c. See 

Augury, See.—It then proceeds to the examination 

of the nature of the pagan divinities thetpfelves. 
The celebrated treatife of Cicero De naturaDeorum, 

will here furnifh great lights: but modern authors 

who have treated on thefe matters, have not been con¬ 

tented with this alone: they have, fo to fay, extra&ed 

the effence of all antiquity, of which they have formed 
fyftems; but unluckily thefe fcarce ever agree with 

each other. As philofophers, it is of very little im¬ 
portance for us to know what was the nature of thefe 

ods, feeing we know that they were merely fabulous; 

ut as hiftorians and antiquaries, it concerns us to 

know what was the nature that was attributed to 

them in general; and, in particular, what were the 

origin, genealogy, rank, funftions, authority, and 

operations, that were attributed to each divinity; and 

it is on thefe matters that we have ftill fome remarks 
to make. 

The gods of the ancient Greeks and Romans were 

all either Dii majorum gentium, or Dii minorum gen¬ 
tium} that is, of the firft or fecond order. The for¬ 

mer were alfo called confsntes, magni confultores, &c. 

According to Ennius, they were 12 in number, and 
are included in thefe verfes: 

Juno, Vefta, Minerva, Ceres, Diana, Venus, Mars, 
Mercuries, Jovis, Neptunos, Vukanus, Apollo. 

To thefe were added eight others, under the title of 

Selefti, which were Sol, Luna, Tellus, Genius, Janus, 

Saturnus, Liber, and Pluto. The fecond order, or 

minorum gentiumr were called Adfcriptitii, Medioximi, 
Minufcularii, Putatitii, Indigetes, Semones, &c. the 
principal of which Were ^Efculapiti3, Bacchus, Caftor, 

Fauna, Hercules, the Lares or Penates, Pollux, Qui- 

rinus. See thefe under their feveral articles, &c. 

According to the fecond divifion, all their divinities 
were claffed into, 1. Celeftial gods ; 2. Terreftrial 
gods; 3. Sea gods; and, 4. The infernal deities, or 

infers. The celeftial gods were Jupiter, Juno, Apollo, 

Aurora, Cupid, Cybele, the Graces, Hebe, Iris, 

Luna, Mars, Mercury, Minerva, Nemefis, Saturn, 

Themis, Venus, &c. The terreftrial gods were iEolus, Mythology. 

Aftraea, Ceres, Diana, the Fauni, Feronia, Flora, Ja- — 
nus, Momus, the Mufes, Pales, Pan, Pomona, Pria- 

pus, the Satyrs, Silenus, the god Terminus, Vefta or 
Rhea, Vulcan, &c. The fea-gods were Neptune, Am- 

phitrite, Thetis, Canopus, Glaucus, Ino, the Nereids, 
Nereus, Oceanus, Palaemon, Triton, &c. The infernal 

gods were Pluto, Proferpine, Charon, Minos, iEacus, 

Rhadamanthus, the Furies, Death, Night, the Fates, 
Plutus, &c. See thefe articles. 

The third divifion ranged the divinities according 
as they prefided, 1. Over the pregnancy of women, 

(Pragnantium;) 2. At parturitions (Parturientium;) 

3. At births, (Nafcentium ;) 4. At adulteries; 5. At 
marriages: to which they added, 7. Dii morales, or 

moral gods; and, 7. Funeral gods. The gods of preg¬ 

nancy were Pilumnus, Intercidona, and Deverra: the 

gods of parturition, Juno, Lucina, Diana, Egerio, 

Profa, Poftverta, Menagenata, Latona, the gods that 

were called Nixi, or of labour, &c. The gods of birth 
were Janus, Opis, Nafcion, Cunina, Carmenta, Vagi- 

nianus, Levana, Rumia, Potina, Educa, Oftilago, 

Carnea, Nundina, Statilinus, Fabulinus, Paventia, &c. 

The gods of adultery were Juventus, Agenoria, Stre- 

nua, Stimula, Horta, Quies, Murcia, Adeona, Abe- 
ona, Voluptas, Orbona, l’ellonia, Numeria, Camoena, 

Sentia, Angerona,' Heres, Martea, Laverna, the god 

Averruncus, Confus, Catius, Volumnus and Volumna, 

Honorius, Aius Locutius, &c. The nuptial gods 

were Diana, Domiduca, Domitius, Hymenseus or 

Hymen, Jugatinus, Jupiter perfedtus, Juno perfedla, 
Juno cinxia, Juno unxia, Lucina, Manturna, Muti- 

nus, Dea Mater prima, Suada, Thalaflius, Venus, &c. 

The moral gods were called Virtue, Honor, Fides, 

Spes, JuJlitia, Pietas, Mifericordia, Clementia, Pu- 

dicitia, Veritas, Mens, Concordia, Pax, Salus, Feli- 

citas, Libertas, Petunia, Rifus, Invidia, Contumelia, 

Impudentia, Calumnia, Fraus, Difcordia, Furor, Fama, 
Fortuna, with all their epithets good or bad, Febris, 

Pavor and Palor, Paupertas, Neceffitas, Tempeftas, 
Silentium, itfe. The funeral gods were Pluto, Libi- 

tina, Nsenia, Death, the Fates, &c. 

Hefiod indeed pretends, that all thefe gods deri¬ 

ved their origin from chaos ; but we have already 

pointed out more juft fources. It is almoft incredible 
to what a prodigious number the fuperftition and 

weaknefs of the Greeks and Romans multiplied thefe 

divinities; there have been 30,000 of them enumera¬ 
ted. It will not be expe&ed that we (hould here at¬ 

tempt to deferibe them, nor will it be remarkable if 

we have forgotten to mention even fome of the firft 

rank: although, vaft as this company of gods is, my¬ 
thology does not omit to trace the hiftory of the 

greatelt part of them, as is taught by paganifm; and 

they who are defirous of particular information in 

thefe matters may confult with advantage the theogony 
of Hefiod, the catalogue of Apollodorus, the nie- 

tamorphofes of Ovid, the fables of Hygina, Lylii 
Gregorii Gyraldi Syntagma de diis Gentilium, the 

mythology of Natalis Gomes, the books of Gerard 

Voffius de idolatria Gentilium, Johannis Boccatik 

Genealogia deorum, the Pantheon of Pompey, the 
hiftory of heaven by Abbe Pluche, the hiftoric expla¬ 

nation of fables by AbbeBanier,^nd Bryant’s Mytho* 
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Mythology. There were ftill many other diftin&ions, of which 

the pagans made ufe to mark the rank, the func¬ 
tions, and nature of their feveral divinities. For ex¬ 

ample, the goddefs Vefta, or the mother of all the 
gods, was adored by all people in general. Mars, 

Bellona, Vitoria, Fortunate, See. affilted all parties. 

The topical gods, on the contrary, were adored in par¬ 

ticular countries only ; as Aflarte in Syria, Derceto 
and Semiramis among the Affyrians, Ifis and Ofiris 

by the Egyptians, Qairinus at Rome, See. The 
title Setnones, which was given to a certain clafs of 

divinities, was doubtlefs derived from Semi-homines, 

that is, demi men ; and fignified the fame as femi-dii, 

or demi gods. Thefe were monarchs and illuftrious he¬ 
roes, or thofe great men who were the founders of ci¬ 

ties and nations, that were deified by way of apotheo- 

fis. Pythagoras had taught the Chaldeans the doc¬ 
trine of tranfmigration; and that, after their death, 

thofe who were virtuous would be elevated to the rank 

of divinities. This do&rine was adopted by all the 

pagan world. The apotheofis, after they had erec¬ 

ted temples and altars to the new gods, was celebrated 

with much folemnity. In the laft ceremony, an eagle 
was fixed on the catafalk, or funeral pile, on which 

was placed the image of the hero; and when the pile 

began to burn, the eagle was let loofe, who, mount¬ 

ing into the air with the flames, deemed to carry the 

foul of the departed hero up to heaven. 

Mythology informs us alfo who thofe perfons were 

that antiquity regarded as the children-of the gods, 

fuch as Thefeus, Hippolytus, Paris, &c. what the 
pagan3 believed with regard to the nature of their 

genii and demons, of their dryades, hamadryades, 
nymphs, tritons, firens, fauns, fylvans, centaurs, and 

other fubaltern divinities ; and in this manner it ex¬ 
plains all the fyftems of the pofitive religion of the 

Greeks and Romans. They who are defirous of ex¬ 
tending their knowledge of paganifm ftill further, of 

knowing the dogmas of each particular people, what 
were their gods, and the various manners in which 

they were worfhipped, fuch as Apis, Ifis, Ofiris, &c. 

the adoration of crocodiles and onions, &c. among 

the Egyptians, muft ftudy the differents theogonies 

of .thefe people ; and notwithftanding all the informa¬ 
tions which ancient and modern authors afford, this 

ftudy is yet boundlefs, and attended with many diffi¬ 

culties and uncertainties: though it appears demon- 
ft.ative, that the origin of paganifm, and of idolatry 

in general, was derived from the Chaldeans, from 

whom the Egyptians drew that do&rine which they 
after tranfmitted to all other nations; and confequent- 

ly that the primordial divinities were the fame, under 

different denominations, among all the idolatrous na¬ 
tions of the earth. 

The nature of this work will not permit us to de- 

feend to further particulars. But to give our readers 

an idea of the manner in which mythology treats its 

fubje&s, and of the method that fhould be obferved in 
ftndying fable, or thehiftory of the gods of antiquity, 

we lhall here give, by way of example, a curfory de- 

feription of Parnaffus and its inhabitants. 

Parnaffus was a mountain of Pliocis, that had two 

fummits, one of which was called Tithoreus, and the 

other Hyampeus. Others fay, that one of thefe hills 

was named Helicon, and the other Cytheron; and that 

it is an errdr to imagine, that Helicon was a moun-Mytholo 

tain of Bceotia. However that be, this double hill- 

was confecrated to Apollo and the mufes, who there 
held their ufual refidence. According to fable, there 

had been a remarkable combat on this hill, between 

Helicon and Cytheron. Whoever flept on Parnaffus, 

when he waked, became a poet. Apollo had there 
a temple. There alfo was the fountain Caftalia, into 

which Apollo had metamorphofed a nymph that he 

loved, and had given to its waters the power of 

making all who drank of them poets. At the foot of 

Parnaffus flowed the river Hippocrene, that had the 
fame virtue; and the fource of which was opened by 

a ftroke of the foot of the horfe Pegafus. This river 

nourilhed a great number of fwans, that were regarded 

as facred. Pegafus was a winged horfe, that belong¬ 

ed to Apollo, and grazed on the fummit of Parnaffus. 
He fprang from the blood of Medufa, when Perfeu* 

cut off her head, which was placed among the ftars. 

Such was the delicious abode of Apollo, the Ton of 

Jupiter and Latona, who was born, with his twin 

filter Diana, in the ifland Delos. He killed the 

Cyclops, who forged the thunderbolts with which 

Jupiter had overthrown his fon aEfculapius; but for 
that preemption lie was forced to leave heaven, and 

became an inhabitant of the earth. He guarded the 

oxen of Admetus ; he aided Neptune to build the 

walls of Troy, and Alcotheus in forming the la¬ 

byrinth. He killed the dragon or ferpent Python, 

He invented mufic and phyfic ; and was honoured as 

the god of poets and phyficians. He was reprefented 

a3 a young man without a beard, his head furrounded 
with rays, and bearing in his hand a bow, or a lyre. 

As the ancients denoted the fun by the name of Apollo, 
they fometimes reprefented him alfo as Rated in a 

chariot, drawn by two white horfes, preceded by 

Aurora and the ftar Venus : Phaeton his fan, being 

defirous of conducing thefe horfes, was thrown into 

the fea. Apollo was alfo called Phoebus, Titan, and 

Sol. He is known to have had amours with Arfinoe, 

Corycia, Melcene, Cyrene, Mantho, Sinope, Calliope, 

and others; by whom he had Delphe, Naxe, Niletus, 
Arabe, Garamas, Sirus, Linus, Orpheus, and other 

children. He had peculiar honours paid him in the 

Pythian games at Delphos, and in the feculat- games 
at Rome. 

The mufes were the companions of Apollo in his 
rural abode. They were likewife called the learned 

JiJlers; as alfo the Camoenion, Heliconian, Parnaffian, 

Aonian, Pierian, Pegafian, Aganippian, Thefpian, 

Libethrian, and Cajlal'tan JiJlers. They were the 
daughters of Jupiter and Mnemofyne, and were're- 

garded as the goddeffesof fciences and arts in general. 
There were nine of thofe mufes ; to whom they attri¬ 

buted ; t. To Clio, hiftory; 2. To Melpomene, 

tragedy; 3. To Thalia, comedy; 4. To Euterpe, 
flutes and otherp neumatic inllruments of mufic; 5. To 

Terpfichore, the liarp and the dance ; 6. To Erato, 
the lyre and the lute ; 7. To Calliope, heroic verfe ; 

8. To Urania, aftrouomy ; and 9. To Polyhymnia, 

rhetoric and eloquence. The Graces alfo fometimes 
qnitted Venus to-pay their court to Apollo. 

Such was the idea they entertained of Parnaffus and 

its inhabitants. There is no doubt but that, under 

thefe fabulous reprefentation?, thefe fenfibie images, 
were 
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rflythology,were concealed allegoric and moral meanings; nor 
' Mytulus. can jt denied but that their method of cultivating 

the arts and fciences, by this manner of expreffing 

their ideas, was as ingenious and pleafing as it is 

poffible to imagine. Every other fubjeft that paga- 

nifm embraced, it treated with the fame genius, and 

in a manner equally pleafing; and though that re¬ 

ligion was altogether fallacious, yet we muft allow 

that it was extremely well calculated to promote the 

polite arts, by thofe refined, noble, graceful, brilliant 

images, by thofe charming fubjefts, which it conftantiy 

presented, and which it dill offers to the poet, painter, 

fculptor, and every other artift. 

But this was not a power fufficiently ftrong to fe- 

cure paganifm againft that viciffitude, that decline and 

diffolution, which finally attends all the productions 

of this world. This religion, which had fubfifted 
near 5000 years, and almoft from the origin of the 

human race, gradually declined in proportion as the 

lights of Chriftianity and philofophy illumined the 

minds of mankind. For though the pagan religion, 

and the fables on which it is was founded, were plea¬ 

fing and favourable to the polite arts, they were not 

however calculated to fatisfy the minds of philofophers, 
nor to promote the real good of mankind, by fecuring 

their temporal, and eternal happinefs. It is even fur* 

prifing that fo great a genius as the emperor Julian 

fhould attempt to revive the embers of paganifm, 

which infenfibly declined, and had received a mortal 
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epidermis is taken of^ it is of a deep blue colour. Mytultw. 

It is found in immenfe beds, both in deep water, and--- 

above low-water mark. The fineft mufcles are thofe 

called Hanibleton hookers, from a village called Humble- 
Ion in that county. They are taken out of the fea, 

and placed in the river Wier, within reach of the tide, 

where they grow very fat and delicious. 3. The incur- 

vatus, or crooked mufcle, is very crooked on one fide 

near the end ; then greatly dilated, and covered with a 

thick rough epidermis. Within it has a violet tinge. 

It is found on the coaft of Anglefea, near Prieftholme; 
ufually an inch and an half long. 4. The pellucidus, 

or pellucid mufcle, hath a delicate tranfpareut fbell, 

molt elegantly rayed lengthwife with purple and 
blue ; like the former in fhape, but more oval ; com¬ 

monly fliorter than two inches. It is found in Angle- 

fea, fometimes in oyfter-beds, fometimes in trowlino- 
over flutchy bottoms. 5. The umbilicatus, or umbili^ 

cated mufcle, is nearly of an 0V3I form, the length 

fometimes five inches. It is a rare and new fpecies ; 

fometimes dredged up off Prieftholme ifland, An- 

glefea; difeovered by the reverend Mr Hugh Davies. 

6. The curtus, or (hort mufcle, with a (hort, ventri- 

cofe, obtufe (hell, of a dirty yellow colour, length 

about an inch. 7. The modiolus, or great mufcle, 

with a ftrong Ihell, blun*ted at the upper end; 

one fide angulated near the middle; from thence 

dilating towards the end, which is rounded. It is the 

greateft of Britilh mufcles, being from fix to feven 
blow at the beginning of the fourth century by the inches in length ; it lies at great depths ; often feizes 

,Vw, T..i;an -11 the baits of ground-lines, and is taken up with the 

hooks. 8. The cygneus, or fwan mufcle, with a thin 

brittle (hell, very broad and convex, marked with 

concentric ftria:; attenuated towards one end, di¬ 

lated towards the other; decorticated about the hinge; 

the colour a dull green ; the length fix inches, 

breadth three and a half; inhabits frefh waters. 9. The 

anatinus, or duck mufcle, hath a Ihell more oblong 

and lefs convex than the laft; is very brittle and 

femitranfparent; the fpace round the hinges like the 

laft; the length about five inches, breadth two and 

a quarter; inhabits frelh waters. Crows feed on thefe 

mufcles, and: alfo on different (hell fi(h. It is diver* 

ting to obferve, that when the (hell is too hard for 

emperor Conftantiue the great. Julian employed all 

the refources of his imagination, of his eloquence, of 

his power, and even of his own fatal example* to 

revive it; but in vain. The period of paganifm 

was arrived, and nothing could fave it from diftruc* 

tion. The furious Theodofius, to whom bigotted 
priefts and hiftorians: have alfigned the name of great, 

totally overthrew it toward the clofe of the fame cen ¬ 

tury, deftroyed thofe temples and altars which yet 

fubfifted, difperfed its colleges, and exterminated its 
priefta. From that dire epoch, nothing of paganifm 

has remained, except fome ruins difperfed in the re¬ 

mote parts of the earth, and among people wretched 

and almoft unknown; where this religion, once fo flou- 

rifhing and univerfal, is now degenerated into grofs their bills, they fly with it to a great height, drop 

and dilguftful idolatry. the (hell on a rock, and pick out the meat when the 
MYTULUS, the Muscle, in ichthyology; a 

genus of animals, belonging to the order of vermes 

teftacea. The animal is an afeidia : the fliell bivalve;, 

often affixed to fome. fubftauce by a beard ; the 

hinge without a tooth, marked by a longitudinal 

hollow line. The mod remarkable fpecies are, 

1. The rugofus, or rugged mufcle, with a brittle 

(hell, very rugged, and in (hape very irregular; 

ufually oblong, and round at the ends. Its length 

is near an inch ; the colour whitifti. It is always 

(hell is fradured by the fall. 

The common fea or edible mufcle has, from its 

being always found faftened to the rocks, been fup- 

pofed by many wholly incapable of progreffive mo¬ 

tion ; but this is an erroneous opinion. It is a com¬ 

mon pra&ice in France, at fucli feafons of the year as 

do not afford fun enough to make fait, to throw the 

common fea-mufcles, which the fiffiermen catch about 

the coafts, into the brine-pits. They have an opinion 

that this renders their flefh the more tender and deli- 

found lodged in limeftone ; the outfide appears ho* cate, as the rain which falls at thefe feafons makes the 
ney-combed; but the apertures are too fmall for 

the (hell to pafs through, without breaking into the 

cell they are lodged in. Multitudes are found in the 

fame (tone ; but each has a feparate apartment, with 

a different external fpiracle. 2. The edulus, or edible 

mufcle, has a ftrong (belli, flightly incurvated on one 

fide, and angulated on the other. The end near the 

hinge is pointed; the other rounded. When the 
Vol. VII. 2 

water of the pits much lefs fait than the common fea- 

water. The mufcles are on this occafion thrown care - 

lefsly in, in feveral different parts of the pits; yet, at 

whatever diftances they have been thrown in, the fi- 

(hermen when they go to take them out, always find 

them in a clutter together ; and as there is no current 

of water in thefe places, nor any other power of mo¬ 

tion which can have brought the mufcles together, if 

29 U feems 
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Mytuius. feems very evident that they muft voluntarily have 

“ * marched irom the places where they were at firft, to 

have met thus together. This progreffive motion is 
wholly performed by means of what we call the tongue 

of the mufcle, from its fhape ; but, from its ufe in 

this cafe, appears rather to merit the name of a leg, 

or an arm, as by laying hold of any diftant fubftance, 

and then forcibly contra&ing itfelf again, it draws a- 

long the whole body of the fifh ; the fame part, when 

it has moved the animal to a proper place, ferves alfo 

to fix it there, being the organ by which it fpins the 

threads which we call its beard, by which it is held to 

a rock, or to another mufcle. The motion of the 

mufcle, by means of this part, is juft the fame with 

that of a man laid flat on his belly, who would draw 

himfelf along by laying hold of any thing with one 

hand, and then drawing himfelf to it. 
Mufcles are well known to have a power of fatten¬ 

ing themfelves either to ftones, or to one another’s 

fhells, in a very ftrong and firm manner ; but the me¬ 

thod of doing this was not well underftood till the ob- 

l'ervations of Mr Reamur explained it. 

Every one who opens and examines a common 

mufcle, will find, that in the middle of the fifti there 

is placed a little blackifh or brownilh body refembling 

a tongue. This in large mufcles is near half an inch 

long, and a little more than a fixth of an inch in 

breadth, and is narrower at the origin than at the ex¬ 

tremity: from the root of this tongue, or that part of 

it which is fattened to the body of the fifh, there are 
produced a great number of threads, which, when 

fixed to any folid fubftance, hold the mufcle firmly 

in its place : thefe threads are ufually from an inch to 
two inches in length, and in thicknefs from that of a 

hair to that of a hog’s brittle. They iffue out of the 

fhell in that part where it naturally opens, and fix 

themfelves to any thing that lies in their way, to 
Hones, to fragments of inells, or, which is the moft 

common cafe, to the fhells of other mufcles ; whence 

it happens that there are ufually fuch large parcels of 

mufcles found together. Thefe threads are expanded 

on every fide, and are ufually very numerous, 150 ha¬ 

ving been found iffuing from one fhell: they ferve the 

office of fo many cables; and, each pulling in its pro¬ 

per direction, they keep the mufcle fixed againft any 

force that can be offered from whatever part it come. 
The filaments are well known to all who eat mufcles, 

who ever carefully feparate them under the name of 
the beard ; and Mr Reaumur has found, that while the 
animal is living in the fea, if they are all torn away by 

any accident, the creature has a power of fubftituting 

others in their room : he found, that if a quantity of 

mufcles were detached from one another and put into 

a vefiel of any kind, and in that plunged into the fea, 

they in a little time fattened themfelves both to the 

Tides of the vefiel, and to one another’s (bells ; the ex¬ 

tremity of each thread feemed in this cafe to ferve 
in the manner of a hand to feize upon any thing 

that it would fix to, and the other part which was 

flenderer and fmallerto do the office of an arm in con¬ 

ducing it. 
To know the manner of the mufcles performing this 

operation, this diligent obferver put fome mufcles into 

a vefiel in his chamber, and covered them with fea- 

walarj he There favv that they foon began to open 

their fhells, and each put forth that little body before Mytuius. 
deferibed by its refemblauce to a tongue, and at the- 

root of which thefe threads grow 5 they extended and 

fhortened this part feveral times, and thruft it out 
every way, often giving it not lefs than two inches in 

length, and trying before, behind, and on every fide 

with it, what were the proper places to fix their 

threads at: at the end of thefe trials they let it remain 
fixed for fome time on the fpot which they chofe for 

that purpofe, and then drawing it back into the fhell 
with great quicknefs, it was eafy to fee that they were 

then fattened by one of thefe threads to the fpot where 

it had before touched and remained fixed for a few 
minutes; and in repeating this workmanfhip the 

threads are increafed in number one at every time, and 

being fixed in different places they fuftain the fifh at 
reft againft any common force. 

The feveral threads were found to be very different 

from one another; the new formed one3 being ever 

whiter, more gloffy, and more tranfparent than the 

others : and it appeared on a clofe examination, that 

it was not, as might have been moft naturally fuppofed, 
the office of the tongue to convey the old threads one 

by one to the new places where they were now to be 

fixed, but that thefe in reality were now become ufe- 

lefs; and that every thread we fee now formed, is a 

new one made at this time ; and in fine, that nature 
has given to fome fea-fifhes, as well as to many land- 

infefts, a power of fpinning thofe threads for their ne- 
ceffary ufes ; and that mufcles and the like fifh are 

under water, what caterpillars and fpiders are at land. 

To be well allured of this, however, Mr Reaumur cut 

off the beard or old threads of a mufcle as clofe as he 

could, without injuring the part; and the proof of the 

opinion of their fpinning new ones at pleafure was now 
brought to this eafy trial, whether thefe mufcles, fo 

deprived of their old ones, could fix themfelves as foon 

as others which were pofieffed of theirs, and could 

throw out their threads to as confidcrable diftances. 

The experiment proved the truth of the conjefture ; 
for thofe whofe beards or old threads were cut off, fix¬ 

ed themfelves as foon as thofe in which they were 

left, and fpread their threads to as great a diftance 
every way. 

When the mechanifm of this manufa&ure was thus 

far underftood, it became a natural defire to inquire 

into the nature of the part by which it was perform¬ 

ed : this has hitherto been mentioned under the name 

of the tongue, from its fhape ; but it is truly the arm 

of the fifh ; and whenever it happens to be loofened 
from its company, or fixed in a wrong place, it ferves 

the animal to drag its whole body fhell and all along, 

and to perform its feveral motions. It fixes itfelf to 
fome folid body; and then ftrongly contra&ing its 

length, the whole fifh muft neceffarily follow it, and 

be pulled toward the place where it is fixed. This is an 

ufe, however, that this part is fo rarely put to, that it 

is not properly to be efteemed a leg or an arm, for this; 

but, according to its more frequent employment, may 

much better be denominated the organ by which the 
threads are fpun. 

Though this body is flat in the manner of a tongue 
for the greater part of its length, it is however round¬ 

ed or cyiindric about the bafe or infertion, and it is 

rauch fmaller there than in any other part: there are 

feveral 
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feveral mufcular ligaments fattened to it about the root 

or bafe, which hold it firmly againfl the middle of the 

back of the (hell; of thefe ligaments there are four 
which are particularly obfervable, and which ferve to 

move the body in any direction. There runs all along 

this body a flit or crack, which pierces very deeply in¬ 

to its fubftance, and divides it as it were into two 

longitudinal fe&ions; this is properly a canal, and a- 
long this is thrown the liquor which ferves to form the 

threads; and it is in this canal or flit that thefe threads 
are moulded into their form. Externally, this ap¬ 

pears only a fmall crack or flit, becaufethe twoflelhy 

fe&ions of the parts almoft meet and cover it, but it is 

rounded and deep within, and is furrounded with cir¬ 

cular fibres. This canal is carried regularly on from 

the tip of the tongue, as it is called, to its bafe, 

where it becomes cylindric ; the cylinder in this part 

being no other than a clofe tube or pipe, in which 

this open canal terminates. The cylindric tube con¬ 
tains a round olong body, of the nature of the threads, 

except that it is much larger ; and from the extremi¬ 

ty of this all the threads are produced, this ferving as 

a great cable to which all the other little cordages dif- 

perfed towards different part3 are fixed. The tube or 

pipe in which this large thread is lodged, feems the 

refervoir of the liquor of which the other threads are 

formed ; all its internal furface being furnifhed with 

glands for its fecretion. 
The mufcle, like many other fea-fifhes, abounds in 

this liquor; and if at any time one touch with a fin¬ 

ger the bafe of this fpinning organ, one draws away 

with it a vifcous liquor in form of feveral threads, like 

thofe of the caterpillar, fpider, and the other fpin¬ 

ning land-animals. The threads fix themfelves with 

equal eafe to the moft fmooth and gloffy, as to 

rougher bodies; if the mufcles are kept in glafs-jars 

of fea-water, they as firmly fallen themfelves to the 

glafs as to any other body. 

Mufcles, be they ever fo young, have thi*3 property 

of fpinning ; and by this means they fallen themfelves 

in vaft numbers to any thing which they find in the 

fea. Mr Reaumur ha3 feen them when as fmall as rjil- 

let feeds, fpin plentifully; tho’ their threads, propor¬ 

tioned to their own weight, are much finer and fmaller 

than thofe of larger mufcles. 

It is a queftion yet undetermined, whether the 

mufcle has a power of breaking or otherwife getting 

rid of its threads, in order to its removing from the 

place where it is once fixed ; but it appears probable 

that they have not, and that they muft remain where 

they have once fattened themfelves, tho’ their deftruc- 

tion be the confequence of it. Mr Reaumur tried this 

experiment in his jars : when they had well fixed them¬ 

felves to the fides of them, he poured off part of the 
falt-water, fo that it became the interett qf the fifh to 

leave their hold and go lower down, but they feemed 

to have no power to effect this. 

The common mufcle affords the curious obferver a 
•very pleafing objeft of examination by the microfcope. 

The tranfparent membrane, which immediately ap¬ 

pears on opening the fhell, fhews the circulation of the 

blood for a long time together through an amazing 

number of veffels. And Mr Lewenhoek, in feveral 

which he diffe&ed, difeovered numbers of eggs or em¬ 
bryo mufcles in the ovarium, appearing as plainly as if 

he had feen them by the naked eye, and all lying with 

their (harp ends fattened to the firing of veffels by 

which they receive nourifhment. The minute eggs, or 

embryos, are by the parent placed in due order, and 

in a very clofe arrangement on theontfide of the fhell, 

where, by means of a gluey matter, they adhere very 

faft, and continually increafe in fize and ftrength, till 

becoming perfedl mufdes, they fall off and fhift for 

themfelves, leaving the holes where they were placed, 
behind them. 

This abundance of mufcle-fhell8 very plainly (hew 

when examined by the microfcope, and fometimes 

they are in the number of zooo or 3000 on one fhell: 
but it is not certain that thefe have been all fixed 

there by the mufcle within ; for thefe fifh ufually ly- 
ing in great numbers near one another, the embryos of 

one are often affixed to the fhell of another. The 

fringed edge of the mufcle, which Eewenhoek calls 

the beard, has in every the minuted part of it fuch va¬ 

riety of motions as is inconceivable ; for being com- 

pofed of longilh fibres, each fibre has on both fides a 
vaft many moving particles. 

From the common mufcles abundance of fmall 
pearls, called feed-pearls, were, till of late, procured 

for medical purpofes ; but they are now difufed fince 

it became generally known, that the cheaper teftace- 

ous powders were equally efficacious with thefe. Pearls 

are alfo found in the two laft fpecies.-—Mufcles fome¬ 
times difagree with thofe who eat them, bringing on 

fwellings, difficulty of breathing, blotches, and fome¬ 

times even death. The cure is oil mixed with fait 
water. 

MYUS, (anc. geog.), one of the twelve towns of 

Ionia; feated on the Meander, at the diftance of 30 fta- 
dia from the fea. In Strabo’s time it was incorporated 

with the Milefians, on account of the paucity of its 

inhabitants, from its being formerly overwhelmed with 

water; for which reafon the Ionians configned its fuf- 

frage and religious ceremonies to the people of Mile¬ 

tus. Artaxerxes allotted this town to Themiftocles, in 

order to furnifh his table with provifions. Tire town 
now lies in ruins. 

MYXINE, the hag ; a genus of infe&s belonging 

to the order of vermes inteftini. It hath a {lender body, 

carinated beneath ; mouth at the extremity, cirrated; 

the two jaw3 pinnated; an adipofe or raylefs fin round 

the tail and under the belly. The only remarkable 

fpecies is the glutinofa, about eight inches long. It 

inhabits the ocean ; enters the mouths of fifh when on 

the hooks of lines that remain a tide under water, and 

totally devours the whole, except fkin and bones. The 

Scarborough fifhermen often take it in the robbed fifh, 

on drawing up their lines. Linnseus attributes to it 

the property of turning water into glue. 

39 U 2 N. 

Mytulur 

Myxine. 
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N- 

^ "KJ A liquid confonant, and the 13th letter of the 

B -LM * Greek, Latin, Englilh, &c. alphabets. 

a 0113 ar* The n is a nafal confonant: its found is that of a d, 

palled through the nofe ; fo that when thenofe is Hop¬ 

ped by a cold, or the like, it is nfual to pronounce d 

for n. M. l’Abbe de Dangeau obferves, that in the 

French, the n is frequently a mere nafal vowel, with¬ 

out any thing of the confonant in it. He calls it the 

Sclavonic vowel. The Hebrews call their n nun, 
which fignifies child, as being fuppofed the offspring 

of m ; partly on account of the refemblance of found, 

and partly on that of the figure. Thus from the m, 

by omitting the laft column, is formed n; and thus 

from the capital N, by omitting the firft column, is 

formed the Greek minufcule v. Hence for biennks, &c. 

the Latins frequently ufe bbnus, &c. and the fame 

people convert the Greek », at the end of a word in¬ 
to an ?n, as ^a^axo*, pharmacum, &c. See M. 

N before p, b, and m, the Latins change into m, 

and frequently into / and r ; as in in-ludo, illudo ; in- 

r'tgo, irrigo, See.: in which they agree with the He¬ 

brews, who, in lieu of nun, frequently double the fol¬ 

lowing confonants ; and the Greeks do the fame ; as 

when for Manlius, they write IsV. The 

Greeks alfo, before k. y, »» changed the y into y t 
in which they were followed by the ancient Romans 5 

who, for Angulus, wrote Aggulus ; for anceps, ag- 

ceps, &c. 
The Latins retrench the n from Greek nouns end¬ 

ing in «»; as A(u», Leo; Draco: on the con¬ 

trary, the Greeks add it to the Latin ones ending in 
•; as KetTuv, Ntjav, for Cato, Nero. 

N, among the ancients, was a numeral letter, figni- 

fying 900 ; according to the verfe in Baronius, 

N, quoque nongentos numero defigmt habendos. 

And when a line was (truck over it, N> nine thoufand. 

Among the ancient lawyers N. L. ftood for non li¬ 
quet, i. e. the caufe is not clear enough to pafs fen- 

tence upon. N, or N°, in commerce, fife, is ufed as 

an abbreviation of numero, number. 

NAB IS, tyrant of Sparta, reigned about 204 B. C.; 

and is reported to have exceeded all other tyrants fo 
far, that, upon comparifon, he left the epithets of 

gracious and merciful to Dionyfius and Phalaris. He 

is faid to have contrived an inftrument of torture in 

the form of a ftatue of a beautiful woman, whofe rich 
drefs concealed a number of iron fpikes in her bofom 

and arms. When any one therefore oppofed bis de¬ 
mands, he would fay, “ If I have not talents enough 

to prevail with you, perhaps my woman Apega 

may perfuade you.” The ftatue then appeared; 

which Nabis taking by the hand, led up to the per- 

fon, who, being embraced by it, was thus tortured in¬ 

to compliance. He reigned 14 years, and was (lain 

in battle. 
NABOB, a viceroy, or governor of one of the pro¬ 

vinces of the Mogul’s empire. 

NABONASSAR, firft king of the Chaldeans, or 

Babylonians; memorable for the Jewilh sera whichNabopolaf- s 
bears his name, which is generally fixed in 3257, be- | 

ginning on Wednefday February 26th in the 3967th ' . 

of the Julian period, 747 years before Chrift. The ‘EY1US* ' 

Babylonians revolting from the Medes, who had over¬ 

thrown the Aflyrian monarchy, did, under Nabonaffar, 

found a dominion, which was much increafed under 

Nebuchadnezzar. It is probable, that this Nabonaffar 

is that Baladan in the fecond of Kings xx. 12. father 

ofMerodach, who fent ambaffadors to Hezekiah. See 

2 Chron. xxxii. 

NABOPOLASSAR, king of Babylon : he joined 

with Aftyages the Mede, to deftroy the empire of Af- 
fyria; which having accomplilhed, they founded the 

two empires of the Medes under Aftyages, and the 

Chaldeans under Nabopolaftar, 627 B. C. 

NABUCHADNEZZAR, or Nabuchodonosor 

Ilr king of Aflyria, fon of Nabopolaftar, and ftyled 

the Great, was aftociated by his father in the empire, 

667 B. C. and the following year he took Jehoiakim 

king of Judah prifoner, and propofed to carry him 

and his fubje&s in captivity into Babylon ; but upon 

his fubmiftion, and promifing to hold his kingdom un¬ 

der Nabuchodonofor, he was permitted to remain at 

Jerufalem. In 603 B. C. Jehoiakim attempted to 

(hake off the Aflyrian yoke, but without fuccefs; and 

this revolt brought on the general captivity. Nabu- 
chadnezzar having fubdued the Ethiopians, Arabians, 

Idumseans, Philiftines, Syrians, Perfians, Medes, Af- 

fyrians, and almoft all Afia; being puffed up with 

pride, caufed a golden ftatue to be fet up, and com¬ 

manded all to worfhip it 5 which Daniel’s companions 

refufing to do, they were caft into the fiery furnace. 
But as he was admiring his own magnificence, by di¬ 

vine fentence,he was driven from men, and did eat grafs 

as oxenr that is, he imagined himfelf to be one. At 

the end of feven years his reafon returned to him, and 

he was reftored to his throne and glory. He died 562 

B. C. in the 43d year of his reign; in the 5th of which 

happened that ecltpfe of the fun mentioned by Ptolemy, 

which is the fureft foundation of the chronology of his 

reign. 
NADIR, in aftronomy, that point of the heavens 

which is diametrically oppofite to the zenith, or point 

direftly over onr heads. 
NAERDEN, a ftrong town of the United Pro¬ 

vinces in Holland, feated at the head of the canals of 

the province. The foundations of it were laid by Wil¬ 

liam of Bavaria, in 1350. It was taken by the Spa¬ 

niards in 1572, and by the French in 1672; but it 

was retaken by the prince of Orange the next year. 

It (lands at the fouth end of the Zuyder-Zee, in E. 

Long. 5. 3. N. Lat. 51. 22. 
NiEVIUS (Cneius), a famous poet of Campania, 

was bred a foldier, but quitted the profeflion of arms, 
in order to apply himfelf to poetry, which he profe- 

cuted with great diligence; and compofed a hiftory in 

verfe, and a great number of comedies. But it is faid, 
that 
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Nzvus, that his firft performance of this lad kind fo difplea- 

rMagera. fe^ Mettllus, on account of the fatyrical ftrokesitcon- 

tained, that he procured his being banilhed from the 

city; on which he retired to Utica in Africa, where 

he at length died, 202 B. C. We have only fome 

fragments left of his works. 

N.EVUS, a mole on the fkin, generally called a 

mother*t mark; alfo the tumour known by the name 

of a wen. 

All preternatural tumours on the (kin, in the form 

of a wart or tubercle, are called excrefcences; by the 
Greeks they are called acrothymia; and when they are 

born with a perfon, they are called neevi materni, or 

marks from the mother. A large tumour depending 

from the fkin is denominated farcoma. Thefe appear 

on any part of the body: feme of them differ in their 

colour from the reft of the Ikin ; whilft others are red, 

black, &c. Their lhapes are various ; fome refembling 

ftrawberries, others grapes, &c. Heifter advifes their 

removal by means of a ligature, a cautery, or a knife; 

as circumfiances beft fait. 

As to the tumour called a wen, its different fpecies 

are diftinguiftied by their contents. They are eneyfted 

tumours 5 the matter contained in the firft three fol¬ 
lowing is infpiffated lymph, and that in the fourth is 

only fat. Monf. Littre is the firft who hath particu¬ 

larly deferibed the fourth kind ; and to the following 

purpofe he fpeaks of them all. A wen is faid to be of 

three forts, according to the kind of matter it contains : 

tliofe whofe contents refemble boiled rice, or curds, or 

a bread-poultice, is called atheroma; if it refembles 

honey, it is named meliceris; and if it is like fuet, it is 
denominated Jieatotna: but there is a fourth fort, which 

may be called lipome, hecaufe of its fat contents refem¬ 

bling greafe. He fays that he hath feen one on the 

fhoulders of a man, which was a thin bag, of a tender 

texture, full of a foft fat, and that it had all the qualities 

of common greafe. And though the fat in the lipome 
refembles that in the fteatoma, yet they cannot be the 

fame: for the matter of the fteatoma is not inflammable, 

nor does it melt; or if it does, it is with great diffi¬ 

culty and imperfe&ly 5 whereas it is the contrary with 

the lipome. When the man who had the above-named 
lipome was fatigued, or had drank freely of ftrong li¬ 

quors, his lipome was inflamed for fome days after, 

and its contents rarefying increafed the fize of the tu¬ 

mour. 

The lipome feems to be no other than an enlarge¬ 
ment of one or more of the cells of the adipofe mem¬ 

brane, which is filled only with its natural contents. 

Its foftnefs and largenefs diftinguilh it in general from 

the other fpecies, though fometimes the fatty contents 

will be fo hard as to deceive. As this kind of wen 

does not run between the mufcles, nor is poffeffed of 

any confiderable blood-veffels, it may always be cut off 

with eafe and fafety. 

As to the other kind of wens, their extirpation may 

or may not be attempted, according as their fituation 

is with refpect to adjacent veffels, the wounding of 

which would endanger the patient’s life. 

NAGERA, or Nagara, a town of Spain, in Old 

Caftile, and the territory of Rioja, with the title of a 

duchy and fortrefs; famous for a battle fought in its 

neighbourhood in 1369. It is fituated in a fertile 

country, on a brook called Nafsrilla, W. Long. 2.20. 

N. Lat. 42. 25. 

NAGRACUT, a town of India, the capital of a 

kingdom of the fame name in the dominions of the 

Great Mogul, with a rich temple to which the Indians 
go in pilgrimage. It is feated on the river Ravi. E. 
Long. 78. 10. N. Lat. 33. 12. 

NAHUM, or the Prophecy s/'Nahum, a canonical 
book of the Old Teftament. 

Nahum, the feventh of the 12 leffer prophets, was 

a native of Elkofhai, a little 'village of Galilee. The 

fubjeft of his prophecy is the deftru&ion of Nineveh, 

which he deferibes in the molt lively and pathetic man • 

ner; his ftyle is bold and figurative, and cannot be ex¬ 

ceeded by the moft perfedl mafttrs of'oratory. This 

prophecy was verified at the fiege of that city by A- 

Ityages, in the year of the world 3378, 622 years be¬ 
fore Chrift. 

NAIADES, in pagan mythology, the nymphs of 
rivers and fountains, who were adored by the pagans 

as a kind of inferior deities, and were reprefented as 
young and beautiful virgins. 

NAIANT, in heraldry, a term ufed in blazoning 

fifties, when borne in an horizontal pofture, as if fwim- 
mifig. 

NAIL, unguis, in anatomy. See there, n° 80. 

Nails, in building, &c. fmall fpikes of iron, brafs, 

&c. which being drove into wood, ferve to bind feveral 

pieces together, or to fallen fomething upon them. 

Nail, is alfo a meafure of length, containing the 
16th part of a yard. 

Nailing of Cannon. When circumftances make it 
neceffary to abandon cannon, or when the enemy’s ar¬ 

tillery are feized, and it is not however poffibleto take 

them away, it is proper to nail them up, in order to 

render them ufelefs; which is done by driving a large 

na>il or iron fpike into the vent of a piece of artillery, 

to render it unferviceable. There are various contri¬ 
vances to force the nail out, as alfo fundry machines 

invented for that purpofe, but they have never been 

found of general ufe; fo that the beft method is to 
drill a new vent. 

One Gafper Vimercalus was the firft who invented 

the nailing of cannon. He was a native of Bremen, 

and made ufe of his invention firft in nailing up the ar¬ 
tillery of Sigifmund Malatefta. 

NAIN (Lewis Sebaftian de), one of the moft learn¬ 

ed and judicious critics and hiftorians France has pro¬ 

duced, was born in 1637. He was remarkable for hia 

humility and piety,-and died in 1698. His principal 

works are, 1. Memoirs on the ecclefiaftical hiftory of 

the fix firft ages of the church, 16 vols 4to. 2. The 

hiftory of the emperors, 6 vols 4to. 

NAIRN, a county of Scotland, comprehending the 
weft part of Murray. It is bounded on the north by- 

Murray frith, on the weft and fouth by Invernefe, and 

on the eaft by Elgin. The length of it amounts to 

20 miles, and the breadth to 14. The air is temperate 

and falubrious, and the winters are remarkably mild. 

The face of the country is rough and mountainous; yet 

there are fome fruitful ftraths, or valleys, which pro¬ 

duce good crops of oats and barley; but in general 

the country is much better adapted for pallurage. 

Here are alfo large woods of fir, and other trees, that 

afford Ihelter to the game, of which there is great 

plenty. A ftrath is a long, narrow valley, with a ri¬ 

ver 

Nagraeut 

II 
Nairn. 
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ver running through the bottom. Of thefe, the tr.oft 

remarkable in this county, are Strath-nairn, on the river 

.of that name, in the fouth-weft part of the (hire ; and 
on the fouth-eaft fide, Strath-erin, on both (idea of 

Findhorne river. Nairn is well watered with dreams, 

rivulets, and lakes, abounding with fifh. In the fouthern 

part there is a fmall lake, called Moy, furrounding an 

ifland, on which there is a caftle belonging to the laird 

of M'Intofli: but the greater part of the (hire is peo¬ 
pled by the Frafers, a warlike Highland clan, whofe 

chief, the Lord Lovat, loft his life on a fcaffold, for 
having been concerned in the late rebellion. Here is a 

great number of villages ; but no towns of note, except 

Nairn, fuppofed to be the Tucefts of Ptolemy, fittiated 
at the mouth of the river which bears the fame name; 

a royal borough, which gave a title of lord to an an¬ 

cient family, forfeited in the rebellion of 1715. The 
harbour, which opened in the Murray frith, is now 

ehoaked up with fand; and the commerce of the town 

is too inconfiderable to deferve notice. The people in 

general fubfift by feeding (heep and black cattle. A- 

fcout four miles from Nairn (lands the caftle of Calder, 
on the river of that name, belonging to a branch of 

the family of Campbell. In this neighbourhood we 
find a quarry of free-ftone, and many figns of copper. 

About fix miles to the north-weft of Nairn, a new fort 

hath been lately built by order of the government, at 

a place called Ardefeer, a fmall ifthmus upon the Mur¬ 

ray frith, which it is intended to command. 

NAISSANT, in heraldry, is applied to any animal 
iffuing out of the midft of fome ordinary, and (hewing 

only his head, (houldert, fore-feet, and legs, with the 

tip of his tail; the reft of his body being hid in the 

(hield, or fome charge upon it: in which it differs from 

ijfuant, which denotes a living creature arifing out of 
the bottom of any ordinary or charge. 

NAKED seeds, in botany, thofe that are not in- 
clofed in any pod or cafe. 

NAME, denotes a word whereby men have agreed 

to exprefs fome idea ; or which ferves to denote or 
fignify a thing or fubjeft fpoken of. See Word. 

This the grammarians ufually call a noun, nomen, 

though their noun is not of quite fo much extent as 
our name. See Noun. 

Seneca, Lib. II. de Beneficiis, obferves, that there 

are a great number of things which have no name; and 
which, therefore, we are forced to call by other bor¬ 

rowed names. Ingens ejl, fays he, rerum copia fine no¬ 

mine, quas cum pr opr its appellationibus fgnare non pof- 
fumus, alienis accommodatis utimur: which may (hew 

why, in the courfe of this dictionary, we frequently 
give divers fenfes to the fame word. 

Names are diftinguifhed into proper and appellative. 

Proper Names, are thofe which reprefent fome in¬ 
dividual thing or perfon, fo as to diftinguilh it from 

all other things of the fame fpecies; as, Socrates, which 
reprefents a certain philofopher. 

Apellative or General Names, are thofe which fig- 
n-ify .common ideas; or which are common to feveral 

individuals of the fame fpecies; as, horfe, animal, man, 
oak, &c. 

Proper names are either called Chrifian, as being 
given at baptifm; or furnames; The iirft impofed for 

iiftindtion of perfons, anfwering to the Roman pre¬ 

nomen-. The fecond, for the diftin&ion of families, an- Name, 
fwering to the nomen of the Romans, and the patrony--“ 
rnhum of the Greeks. 

Originally every perfon had but one name; as among 

the Jews, Adam, &c. among the Egyptians, Buftris; 

among the Chaldees, Ninus/ the Medes, AJlyages ; 

the Greeks, Diomedes; the Romans, Romulus; the 
Gauls, Divitiacus; the Germans, Arioviflus; the Bri- 
tains, CaJJtbelan; the Englifh, Hengijl, &c. And thus 

of other nations, except the favages of Mount Atla3, 

whom Pliny and Marcellinus reprefent as anonyme, 
“ namelefs,” 

The Jews gave the name at the circumcifion, viz. 

eight days after the birth: the Romans, to females the 
fame day, to males the ninth; at which time they 
held a feaft, called nominalia. 

Since Chritlianity has obtained, mod nations have fol¬ 
lowed the Jews, baptizing and giving the name on the 

eighth day after the birth ; except our Englifh ancef- 

tors, who, till of late, baptized and gave the name 
on the birth-day. 

The firft impofition of names was founded on diffe¬ 

rent views, among different people; the mod common 

was to mark the good wi(hes of the parents, or to en¬ 
title the children to the good fortune a happy name 

feemed to promife. Hence, Viftor, Cajlor, Fauflus, 
Statorius, Probus, Sec. 

Accordingly, we find fuch names, by Cicero called 

Iona nomina, and by Tacitus faufa nomina, were 

firft enrolled and ranged in the Roman mufters; firft 

called to ferve at the facrifices, in the foundation of 

colonies, &c.—And, on the contray, Livy calls Atrius 

Umber, aborninandi omnis nomen: and Plautus, on oc- 

cafion of a perfon named Lyco, i. e. “ greedy wolf,” 
fays; 

Vofmet nunc facite conjeBuram exterum 
ipuid id fit hominis, cut Lyco nomen fiei. 

Hence, Plato recommends it to men to be careful in 
giving happy names ; and the Pythagoreans taught 

exprefsly, that the minds, aftions, and fucceffe3 of men, 
were according to their names, genius, and fate. Thus 

Panormitan, ex bono nomine oritur bona prxefumptio ; 

and the common proverb, Bonum nomen bonum omen: 

and hence the foundation of the onomomantia. See O- 
homomantia. 

Hence Camden takes it for granted, that the names, 

in all nations and languages, are fignificative, and not 
fimple founds for mere diftin&ion fake. This holds 

not only among the Jews, Greeks, Latins. &c. but 

even the Turks; among whom, Abdalla fignifies God’s 

fervant; Soliman, peaceable; Mahomet, glorified, &c. 
And the favages of Hifpaniola, and throughout Ame¬ 

rica, who, in their languages, name their children, 

Glijlering Light, Sun Bright, Fine Gold, &c. ; and 

they of Congo, by the names of precious (tones, flow¬ 
ers, &c. 

To fuppofe names given without any meaning, 

however by the alteration of languages their fignifica- 

tion may be loft, that learned author thinks is to re¬ 
proach our anceftors; and that contrary to the fenfe 

of all ancient writers. Porphyry notes, that the bar¬ 

barous names, as he calls them, were very emphatical, 

and very concife: and accordingly, it was efteemed a 

duty to be pxfoyv^ci, or fui nomini,s homines : as Severus, 

Probus, 
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Name. Probus, and Aurelius, are called fui nominis impera- 

‘ tores. 
It was the ufual way of giving names, to wifti the 

children might difcharge their names.—Thus when 

Gunthram king of France named Clotharius at the 

font, he faid, Crefcat puer, & hujus fit homines exe¬ 
cutor. 

The ancient Britons, Camden fays, generally took 

their names from colours, becaufe they painted them- 

felves; which names are now loft, or remain hid among 

the Welfh. When they were fubdued by the Romans, 

they took Roman names, fome of which (till remain, 

corrupted; though the greateft part became extinft 

upon the admillion of the Englifh Saxons, who intro¬ 

duced the German names, as Cridda, Penda, Ofwald, 

Edward, &c.—The Danes, too, brought with them 

their names; as Suayne, Harold, Knute, &c. The 

Normans, at the Conqueft, brought in other German 

names, as originally ufing the German tongue; fuch 

as Robert, William, Richard, Henry, Hugh, &c. after 

the fame manner as the Greek names: Afpafius, Boe¬ 

thius, Symmachus, &c. were introduced into Italy upon 

the divifion of the empire. After the Conqueft, our 

nation, which had ever been averfe to foreign names, 
as deeming them unlucky, began to take Hebrew 

names; as Matthew, David, Sampfon, &c. The va¬ 
rious names anciently or at prefent obtaining among 

us, from what language or people foever borrowed, 

are explained by Camden in his Remains. As to 

the period when names began to be multiplied, and 

furnames introduced, See. fee Surname. 

Of late years it has obtained among us to give fur- 

names for Chriftian names ; which fome diflike, on 

account of the confufion it may introduce. Camden 

relates it as an opinion, that the pra&ice firft began 

in the reign of Edward VI. by fuch as would be god¬ 

fathers, when they were more than half fathers. 

Upon which fome were perfuaded to change their 
names at confirmation ; which, it feems, is ufual in 

other countries.—Thus, two fon3 of Henry II. of 

France, chriftened Alexander and Hercules, changed 

them at confirmation into Henry and Francis. In 

monafteries, the religious alfume new names at their 

admittance, to ftiew they are about to lead a new life, 
and have renounced the world, their family, and even 

their name: v. g. filler Mary of the Incarnation, bro¬ 

ther Henry of the holy Sacrament, &c. The popes 

alfo changed their name at their exaltation to the 

pontificate; a cuftom firft introduced by Pope Sergius, 
whofe name till then, asPlatina informs us, was Swine- 

frnut. But Onuphrius refers it to John XII or XIII.; 

and at the fame time adds a different reafon for it from 

that of Platina, viz. that it was done in imitation of 

St Peter and St Paul, who were firft called Simon and 

Saul. 
Among the ancients, thofe deified by the Heathen 

confecrations, had new names given them; as Romulus 

was called Shsirinus; Melicertes, Portunus or Portum- 

nus, &c. 
New names were alfo given in adoptions, and fome- 

times by teftament: thus L. iEmilius, adopted by 

Scipio, took the name of Scipio Africanus; and thus 

Auguftus, who at firft was called C. Oliavius Thurinus, 
being adopted by the teftament of Julius Caefar into 

his name and family, took the name of Cains Julius 

Ccefar Ofiavianus. Namur 

Names were alfo changed at enfranchifements into , *, 
new cities. Thus Lucumo, at his firft being made Nanking' 

free of Rome, took the name Lucius Tarquinius 
Prifcus, &c.; and flaves, when made free, ufualiy 

affumed their mailers names. Thofe called to the 

equeftrian order, if they had bafe names, were always 

new named, nomine ingenuorum veterumque Roma- 

norum. And among the primitive Chriftians, it was 

the pradice to change the names of the catechumens: 

Thus the renegado Lucianus, till his baptifm, was 
called Lucius. 

NAMUR, a province of the Netherlands, lying 
between the rivers Sambre and Maefc ; bounded 011 

the north by Brabant, on the eall and foutli by the 

bilhopric of Liege, and on the weft by Hainault. It 

is pretty fertile; has feveral forefts, marble quar¬ 
ries, and mines of iron, lead, and pit-coal; and is about 

30 miles long, and 20 broad. Namur is the capital 
town. 

Namur, a large, rich, and very ftrong town of the 

Netherlands, capital of the county of Namur, with a 

ftrong caftle, feveral forts, and a bifhop’s fee. The 

mod confiderable forts are, Fort-William, Fort-Maefe, 

Fort Coquelet, and Fort-Efpinor. The caftle is built 
in the middle of the town, on a craggy rock. It was 

befieged by king William in 1695, who took it in the 

fight of an army of 100,000 French, though there 

were 60,000 men in garrifon. Namur is no w a barrier- 

town, and has a Dutch garrifon. It was ceded to 

the houfe of Auftria in 1713, but taken by the French 
in 1746; and reftored by the treaty of Aix-la-Cha- 

pelle. It is fituated between two mountains, at the 

confluence of the rivers Maefe and Sambre, in E. Long. 
4. 57. N. Lat, 50. 25. 

NANCI, a town of France, and capital of Lorrain, 
is fituated on the river Meufe, in the centre of the 

province. It is divided into the Old and New Towns, 
The firft, though irregularly built, is very populous, 

and contains the ducal palace: the ftreets of the New 

Town are as ftraight as a line, adorned with hand- 
fome buildings, and a very fine fquare. The prima- 

tial church is a magnificent ftrufture, and in that of 

the Cordeliers are the tombs of the ancient dukes. 
The two towns are feparated by a canal; and the new 

town was very well fortified, but the king of France 

has demolifhed the fortifications. It has been taken and 

retaken feveral times ; particularly by the French, to 

whom it was ceded in 1736, to enjoy it after the death 

of Stanifiaus. 

NANKING, a city of China, and capital of the 
province of Kiang-nan. It is the largeft in China, 

being 17 miles in circumference, and about three miles 

diftant from the great river Yang-tife Chiang, from 

which there are canals cut, fo large that veffels may- 
enter the town. This place is greatly fallen from its 

ancient fplendour, for it had a magnificent palace, 

which is quite deftroyed, as well as many ancient mo¬ 

numents, and a third part of the city itfelf is defolate. 

The ftreets are narrow, but handfome and well paved, 
and on each fide are ihops neatly furniftied. The 

public buildings are mean, except a few temples, the 

city-gates, and a tower of porcelain 200 feet high. 
They have feveral manufa&ures of filk and woo]. 

The number of the inhabitants are faid to be i,oqo,qqq» 

without 
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without comprehending the garrifon of 40,000- men. 

E. Long. 119. 25. N. Lat. 32. 46. 

NANSIO, an ifland of the Archipelago, a little 

to the north of the ifland of Santorino, 16 miles in 

circumference; but has no.harbour. The mountains 

are nothing but bare rocks, and there are not fprings 
fufficient to water the fields. There are a vaft num- 

ber of partridges, whofe eggs they dellroy every 

year to preferve the corn, and yet vaft numbers of 

them are always produced. The ruins of the temple 

of Apollo are yet to be feen, and conlift chiefly of 

marble columns. E. Long. 26. 20. N. Lat. 36. 15. 

NANTES, an ancient, rich, and very confiderable 

town of France, in Bretagne, with a biftiop’s fee, an 

univerfity, and a mint. It is one of the mod confi¬ 

derable places in the kingdom; contains the richeft 

merchants ; and was formerly the refidenceof the dukes 

of Bretagne, where they built a very ftrong caftle Gil 

the fide of the river, and which is ftrongly fortified. 

There are feveral parifhes, and a great many religious 

houfes, and the cathedral contains the tombs of the 
ancient dukes. There are feveral fine bridges over 

the river Loire, which is navigable. The fnburbs are 

fo large, on account of the number of people that 

come from all parts to fettle here, that they exceed 

the city. The Spaniards trade here with wine, fine 
wool, iron, filk, oil, oranges, and lemons; and they 

carry back cloth, fluffs, corn, and hard-ware. The 

Dutch fend fait fifh, and all forts of fpices; and in 

return have wine and brandy. The Swedes bring 
copper; and the Englifh, lead, tin, and pit-coal. It 

was in this place that Henry IV. promulgated the 

famous edi& in 1598, called the Editt of Nantes, and 

which was revoked in 1685. The territory of Nantes 

lies on both fides the Loire, and feeds a great number 
of cattle. Large veffels can come no higher than Port 

Launai, which is 12 miles from Nantes. W. Long. 
1. 31. N. Lat. 47. 13. 

NANTUEIL (Robert), the celebrated defigner 
and engraver to the cabinet of Lewis XIV. was boro 

at Rheims in 1630. Though liis father was but a 

petty fhopkeeper, he gave his fon a liberal education; 

who, having a tafte for drawing, cultivated it with 

fuch fucccfs, that he became the admiration of the 
whole town: but marrying young, and not being able 

to maintain his family, he took a journey to Paris, 

where he made his talents known by a ftratagem.— 

Seeing feveral abbes at the door of an eating-houfe, 

he afked the miftrefs for an ecclefuftic of Rheims, 

whofe name he had forgot, but that fhe might eafily 

know him by a pidlure of him which he fhewed: the 

abbes crowding round, were fo charmed with it, that 

he feized the opportunity of offering to draw any of 

their pidures for a fmall matter. Cuftomers came fo 
faft that he foon raifed his price, and brought his fa¬ 

mily to Paris, where his reputation was quickly efta- 
blilhed. ‘ He applied himfelf particularly to taking 

portraits in crayons, which he afterward engraved for 
the ufe of academical thefes; and in this way he did 

the portrait of the king, and afterward engraved it as 

big as the life; a thing never before attempted. The 
king was fo pleafed with it, that he created the place 

of defigner and engraver to the cabinet for him, with 

a penfion of icoo livre3. He died in 1678; and an 

eptirfrcolkdtion of his prints amounts toupwardsof24o. 

NAP^EA, in botany ; a genus of the polyginia 

order, belonging to the monadelphia clafs of plants, 

There are two fpecies ; both of them with perennial 

roots, compofed of many thick flefhy fibres, which 

ftrike deep into the ground, and are connedled at the 

top into large heads ; the (talks grow to feven or eight 

feet high, producing white flowers, tubulons at bot¬ 

tom, but fprtading open at top, and dividing into 

five obtufe fegments. Both thefe plants are natives of 
Virginia and other parts of North America: from the 

bark of fome of the Indian kinds a fort of fine hemp 

might be procured, capable of being woven into very 

ftrong cloth. They are eafily propagated by feed, 

which will thrive in any fituation. 

NAPHTHA, in natural hiftory, a fluid mineral 
body, of a thin confidence, bright, and pellucid, of a 

ftrong fmell, very readily inflammable, and, when pure, 

burning away without leaving any refiduum. 

The naphtha is found in confiderable quantities float¬ 

ing on the water of certain fprings, principally breaking 

out at the (idea of hills in Perfia, Tartary, and fome 

parts of the empire of China; where, if a lighted candle 

be held near the furface, it takes fire and overfpreads 
the furface of the water for a great extent with a 

ftrong white flame, and emits a very difagreeable fmell. 
The genuine naphtha is very rare in Europe; it is not 

known to be any where naturally produced here, and 

what we fee of it is generally fophifticated. Ditlillcd 

by the retort, it yields an oil fomewhat thinner than 

it was originally, and of a weaker fmell. The fub- 

ftance remaining at the bottom of the retort, has much 
the refemblance of amber; and Dr Hill thinks it highly 

probable, that the origin of all the amber is from the 

fame fort of principle; nay, he tells us that he has fuc- 

ceeded fo far in an attempt to make amber by this 

fluid and an acid drawn from the crude pyrites, that 

he has produced a friable, fomewhat pellucid matter, 
having all the properties of amber except the hardnefs 

and clearnefs, and yielding a true fait and oil of amber 

on diftillation. The medicinal virtues of the naphtha 

are the fame with that of the common petroleum, but 

in a lower degree. It is ufed externally on many oc- 

cafions in Perfia; and is taken inwardly, a few drops 

for a dofe, in colics. The principal ufe of it, how¬ 

ever, is for burning in lamps; and for this it is ex¬ 

tremely well adapted. 

NAPHTHALI, or Nefhthali, (Jofh. xix.) one 
of the tribes of Ifrael; having Zabnlon on the fouth, 

Afher on the weft, the Jordan on the eaft, and on the- 
north Antilibanus. 

NAPIER. See Nepfr. 

NAPLES, a kingdom of Italy, comprehending the 

ancient countries of Samnium, Campania, Apulia, and 
Magna Graecia. It is bounded pn all fides by the Me¬ 

diterranean and Adriatic, except on the north-eaft, 

where it terminates on the Ecclefiaftical (late. Its 

greateft length from fouth-eaft to north-weft is about 

280 Englifh miles ; and its breath from north-eaft to 
fouth-weft, from 96 to 120. 

The ancient hiftory of this country falls under the 

articles Rome and Italy; the prefent (late of it, 

as well as of the reft of Italy, is owing to the conquefts 

of Charlemagne. When that monarch put an end 

to the kingdom of the Lombards, he obliged the 

dukes of-Friuli, Spoleto, and Beqevento, to acknow- 
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Naples- ledge lain as king of Italy ; but allowed them to ex- 

ercife the fame power and authority which they,had 

Ktent of enjoyed before his conqueft. Of thefe three dukedoms 
e duchy Benevento was by far the moft powerful and extenftve, 
Beneven~ag jt comp-ehended almoft all the prefent kingdom of 

Naples; lhat part of Farther Calabria beyond the 

rivers Savnto and Peto, a few maritime cities in 
Hither Calabria, with the city of Acripoli, and the 

promontory in its neighbourhood called Capo diLicofas 

and laflly, the dukedoms of Gaeta, Naples, and A- 

malfi, which were very inconfiderable, and extended 

along the fhore only about 100 miles, and were in¬ 
terrupted by the Galtaldate or county of Capua. 

■ This flourifhing and extenfive dukedom was at this 

uke of Be-time governed by Arechis, who had married one of 

jeveuto re-the daughters of the laft king of the Lombards, and 
Jolts from had fubmitted, and taken the oath of allegiance to the 

name" emperor Charles. However, a few years after, he 
renounced his allegiance to the Franks, declared him- 

felf an independent fovereign, and was acknowledged I as fuch by all the inhabitants of his duchy. To 

flrengthen himfelf againft Pepin king of Italy, who 

s refided at Ravenna, he enlarged and fortified the 

city of Benevento, and likewife built Salerno on 
the fea-coaft, furrounding it with a very ftrong and 

high wall. He engaged in feveral war3 with the 
Greeks, whom he fometimes obliged to give him 

hoftages ; but having invaded the territories of the 

pope, whom Pepin could not afiift, Charlemagne was 

prevailed on to return to Italy. Arechis, unable to 

oppofe fuch a formidable enemy, fent his eldeft fon, 

Romuald, to Rome, with an offer of fubmiiQon ; but, 

at the inftigation of the pope, Charles refufed the 

offer, and detained his fon prifoner; after which he ta- 

vaged the country, and made himfelf mafter of Capua. 

Other deputies, however, proved more fuccefsful; 

and, in the year 787, a peace was concluded on thefe 

conditions : That Arechis and the Beneventans fhould 

renew their allegiance to the Franks ; that he (hould 

pay a yearly tribute to Pepin; deliver up all hie trea- 

Submits. fure ; an(l g*ve bis fon Giimoald and his daughter 
Adelgifa, with twelve others, as hoftages for his fide¬ 

lity : however, after many intreaties, Adelgifa was re- 

ftored to her father. 

4- Charles had no fooner left Italy, than Arechis fo'r- 
' Revolts a g0t a]] },;s engagements, and began to negociate with 

eeon Irene, emprefs of Constantinople, and her fon Con- 

ftantine, for expelling the Franks out of Italy. For 

himfelf, he defired the honour of patriciate, and the 

dukedom of Naples with all its dependencies ; and, 

in* return, prorrfifed to acknowledge the Greek em¬ 

peror as his fovereign, and to live alter the manner of 

the Greeks. He required, however, to be fupported 

by a Greek army; and that his brother-in-law Ada|- 

gifus, fon to Defiderius the laft king of the Lombards, 

fhould be fent over into Italy, to raife a party among 

his countrymen. Thefe conditions were readily ac¬ 

cepted, on condition that prince Romuald fhould be 

fent as an hoftage ; ambafladors were fent to Naples 

with the enfigr.s of the patrician order, namely the 

mantle of cloth of gold, the fword, the comb, and the 

fandals: but before the ceremony could be performed, 

prince Romuald died, and foon after him his father; 

whofe death was fuppofed to have been battened by 
that of his fon. 

VOL. VII. 2 

After the death of Arechis, the Beneventans fent Naples, 

a moft fubmiffive embafly to Charlemagne, intreating ~ 

him to fend them Giimoald, the late king’s fon, and 

only lawful heir to his crown ; threatening at the fame 

time to revolt if their prince was denied them. Charles Grimoald 

readily granted their requeft, and allowed Grimbaldcontinues 
to depart, after he had agreed to the following con - for iomc 

ditions, viz. That he fhould oblige the Lombards to 
fhave their beards ; that, in writings, and on money, ^C 

the name of the king fhould be put before that of the 

prince ; and that he fhould caufe the walls of Salerno, 

Acerenza, and Confia, to be entirely demolifhed.— 

The new king was received by his fubjedts with the 
utmoft joy ; and for foine time continued faithful to 

his engagements, excepting only the laft article, which 
he either negletted or eluded. So far, however, was 

he from affifting the Greeks, that he gave notice of 

their machinations to Pepin king of Italy ; raifed an 

army to oppofe his uncle Adalgilus; and being joined 

by Hildebrand duke of Spoleto, and Vinigife the 

general of Pepin, he quacked the Greeks in Calabria 

foon after they had landed, entirely defeated and took 

his uncle prifoner, and, as is faid, put him to a cruel 

death. Yet in a fhort time Grimoald contracted an 

alliance with the Greek emperor by marrying his 

niece Wanzia; and in the fifth year of his reign, a war 

broke out between him and Pepin, which continued 

for twelve years; at the end of which time a truce was 

concluded. Grimoald furvived this pacification only 

three years, and was fncceeded by his treafurer Gri¬ 

moald II. who fubmitted to Charlemagne after the 

death of Pepin, and from this time the Beneventans 

were looked upon as tributaries of the weftern emperors. 

As yet, however, the city of Naples did not own alle¬ 

giance to the dukes of Benevento, but was held by the 

eaftern emperors ; and frequent wars took place be¬ 

tween the Beneventans and Neapolitans. This hap¬ 

pened to be the cafe when Grimoald II. afcecded the 

throne. He concluded a peace with them : which 

however, was of no long continuance; for Theodore, 

governor of Naples, having granted protedtions to 

Dauferius a noble Beneventan, who had been con¬ 

cerned in a confpiracy againft his prince, Grimoald 

marched againft the city of Naples, and inverted it by 

fta and land. Theodore (till refufed to deliver up 

the traitor, and a general engagement both by land 

and fea was the confequence ; in which the Neapo- ✓ 
litans were defeated with fo great (laughter, that the 

fea was ftained with their blood for more than feven 

days. Theodore then confented to deliver up Dau¬ 

ferius, with 8000 crowns for the expences of the war; 

and Grimoald not only pardoned Dauferius, but re¬ 

ceived him into favour s the traitor, however, reflec¬ 

ting on the heinoufnefs of his crime, was feized with 

remorfe; and went a pilgrimage to the holy land, 

carrying a large (tone in his month, by way of pe- g 

nance, which he never took out but at his meals. js mHn]er. 

In the year 821, Grimoald was murdered by Ra-ed, and fuc- 
delchis count of Confia, andSico gaftald of Aceventa, ceeded by 

the latter of whom fncceeded to the dukedom ofsic0, 

Benevento. Radelchis being foon after feized with 

remorfe, became a monk; while Sico aflociated his 

fon Sicardo with him in the government; and both, 
being of an ambitions and reftlefs difpofition, fought 

a pretence for attacking the Neapolitans. This was 
yj X foon 
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Naples, foon found, and the city was invefled by fea and land, firmly as poflible. 

j The walls were furloufly battered; and part of them " 

Naples be- being beat down, Sico prepared for a general afTault. 
fieged by Stephen, at that time duke of Naples, pretended to 

**ico" fubmit; but, that he might prevent the city from be¬ 

ing pillaged, intreated Sico to put off his entry till 

the morning, and in the mean time fent out his mor 

tlier and his two children as hoftages. Sico confented 

to. his requeft; but next morning found the breach 

built up, and the Neapolitans prepared for their de? 

fence. Exafperated at their prefidy, he renewed his 

attacks with vigour, but without any fuccefs ; the be- 

fieged defending themfelves with the utmoft obftinacy. 

At laft, perceiving that they fhould not be able to 

bold out much longer, they confented to a peace on 

the following conditions, viz. That the Neapolitans 

fhould pay an annual tribute to the princes of Bcne- 

vento, and confent to the tranfporting of the body of 

St Januarius from his church without the walls of 

Naples to Benevento. Thefe conditions being ratified, 

Sico returned with great honour to Benevento; but 

foon after renewed the war, under pretence that the 

Neapolitans had negledled to pay the ftipulated fum; 

and hoftilities continued till his death, which hap¬ 

pened in 833. 
Sico was fucceeded in the government of Benevento 

by his fon Sicardo, who had married the daughter of 

8 Dauferius; and being influenced by the evil counfels 

fticceflor Roffrid his wife’s brother, oppreffed his fubjeds to 
Sicardo. fuch a degree that they confpired againft his life. He 

befieged Naples with a powerful army, and took pof- 

fefiion of Acerra and Atella, both of which he forti¬ 

fied. But Bonus, the Neapolitan duke, defended 
bimfelf fo vigoroufly, that the Beneventans were 

obliged to retire, and even to abandon Acerra and 

Atella, t]je fortifications of which were immediately 

demolifhed. At laft Sicardo agreed to a peace for 

five years, on the intercelfion of Lotbaire, emperor 

and king of Italy; but his chief motive was thought 

5» to have been the fear of the Saracens, whom the duke 

The Saj£" of Naples had called over from Africa to his afiiftance: 

iiTby^the f°r no f°oner Wcre they fent back, than Sicardo at- 
dnkeof tempted to delay the conclufion of the treaty; but the 
Naples. emperor interpoling his authority, a peace was con¬ 

cluded in the year 836, after the war had continued, 
with very little intermiflian, for 16 years. 

Soon after the conclufion of this peace, the Saracens 

landed at Brindifi ; and having made themfelves mailers 
of the place, ravaged all the neighbouring country. 

Sicardo marched againft them with a numerous army; 

but the Saracens having dug a.great number of ditches 

which they flightly covered over, found-means to draw 

the Beneventans in among them, whereby they were 

repulfed with great lofs. However, Sicardo, having 

reinforced his army, marched again to attack them; 

but the Saracens, defpairing of fuccefs, pillaged and 

burnt Brindifi, and then retired with their booty, and 

a great many captives, to Sicily. Sicardo then, with¬ 
out any apparent provocation, attacked the city of 

Amalfi, levelled its walls with the ground, carried off 

all its wealth, and the body of its tutelar faint Tri- 

phomen. A great many of the inhabitants were 

tranfported to Salerno; and by promoting alliances 

between the inhabitants of both places, he endea¬ 

voured to unite Amalfi to his own principality as 

Naples. 

During all thefe tranfa&ions, Sicardo had tyran¬ 

nized over his fubjefts in fuch a manner, that at laft 

he became intolerable. Among other a£ls of injuf- 

tice, lie imprifoned his own brother Sicopolphus; J0 
compelled him to turn .prieft ; and afterwards fent him Sicardo 
bound to Tarento, where he caufed him to be (hut up murdered 

in an old tower that had been built for a ciftern. By byRatlfK 

fu.ch.a6ls of tyranny his nobles were provoked to con- brings^oi^i I 
fpire againft him; and in the year 839 he was mur-civil war. 
de-red in his tent. 

On the death of Sicardo, Radelchis, his fecretary 

or treafurer, was unariimoufly eledied prince of Bene¬ 

vento; but Siconolphus, the laft king’s brother, hav¬ 

ing regained his liberty, formed a great party againft 

the new prince. Radelchis did not fail to oppofe 

him with a formidable army; and a molt ruinous civil 

war enfued. Both parties by turns called in the Sara¬ 

cens ; and thefe treacherous allies adted fometimes 

againft one, and fometimes againft the other; or 

turned their arms againft both, as feemed mod fuit- 

able to their own intereft, Thus the war continued 

with the utmoft animofity for 12 years, during which 

time the principality was almoft entirely ruined; till 

at laft the emperor Lewis interpofed, and obliged the IT 
competitors to agree to a partition of the principality: The prin- 

by this treaty, Radelchis promifed to acknowledge c'P^hy di* 
Siconolphus and his fqcceffors as lawful princes of the v'de<*' 

principality of Salerno, which wa6 declared to contain 

Tarento,. Latiniano, Caffano, Coffenzo, Laino, Luca- 

nia, Confia, Montella,, Rota, Salerno, Sarno, Cirate- 

rium, Furculo, Capua, Feano, Sora, and the half of 

the Gaftaldate of Acerenza, where it joins Latiano 

and Confia, The boundary betwixt Benevento and 

Capua was fixed at St Angelo ad Cerros; Alii Pere- 

grini was made the boundary betwixt Benevento and 
Salerno, and Staffilo betwixt Benevento and Confia. 

The monafteries of Monte Caffiuo and St Vincent 

were declared to be immediately under the proteflion 
of the emperor: both princes ftipulated that no hofti¬ 

lities ftiould be committed by either, againft the fub- 

jedbof each other; and promifed to join their forces, 

in order to drive out the Saracens. Soon after this 

pacification, however, both Radelchis and Siconol¬ 

phus died ; the former appointing his fon Radel- 

garius, or Radelcar, to fucceed him; and the latter 

leaving an infant fon, Sico, to the care of his god¬ 

father, Peter. 

The war with the Saracens proved very unfuccefs- Unfnxc*eft 
ful; neither the united efforts of the princes, nor thelH"^,ar 

afiiftance of the emperor Lewis himfelf, being able to wiih the 
expel the infidels; and, in 854, Arechis, the fon and Saracens, 

fucceffor of Radelchis, was obliged to pay them an 

annual fubfidy. Two years after, Lando, count of 

Capua, revolted from the prince of Salerno, and could 

not be reduced. In the mean time, Sico, the lawful 

prince of Salerno, had been poifoned by count Lando, 

and the principality ufurped by Ademarius, the fon of 

Peter above-mentioned; but, in 861, Ademarius him- 

fell was feized and imprifoned by Guaferius, the fon 

of Dauferius formerly mentioned. This was occafion- 

ed by his cruelty and rapacioufnefs, whicli entirely a- 

lienated the hearts of his fubjedls from him, and en¬ 
couraged Guaferius to become the head of the confpi- 

rators. The Saracens in the mean time committed 
terrible 
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-Naples, terrible ravages throughout the Betfevtfntnn territories 

which dt laft obliged Adelgife to enter into an al¬ 

liance With Guaferius, and both together fent a mod 

humble embaffy to the emperor Lewis, requelting him 

to take them under his protedtion. About the fame 

time an embaffy arrived from Conftantinople, propo- 

fing a jundtion Of the forces of the eaftern and weftern 

empires again!! the infidels ; upon which Lewis gave 

orders for affembling a formidable army. But in the 

mean time Adelgife fell off from his alliance, and 

made peace with the Saracens ; nay, according to 

feme, he encouraged them in their iiicurfions, and it 
was at his defire that they invaded the duchy of Ca¬ 

pua, and afterwards that of Naples, which they ra¬ 

vaged in a molt barbarous manner. The Neapolitans, 

in conjunction with the duke of Spoleto and the count 

of Marti, endeavoured to oppofe them; but being de¬ 

feated, the Saracens continued their ravages with re¬ 

doubled fury, and retired to Bari, which was their 

capital city, with an immenfe booty. 

In.866, Lewis arrived at Sora with his army; and 

having marched to Capua, was there joined by Lan- 

diilph, the bifhop and count, with a body of Capuaris: 

but Landulph foon after perfuading his countrymen to 

defert, Lewis inarched again!! that city, which he'took 

after a fiege of three months, and almoft totally, de- 

ftrOyed. In the end of the year he was joined by 

Guaferius with his quota of troops, having ordered 

(the eyes of Ademarius to be put out in his abfence. 

Lewis confirmed him in the principality, and march¬ 

ed with his army to Benevento, where Adelgife re¬ 

ceived him with great refpedl. Having reduced fome 

inconliderable places belonging to the Saracens, Lewi3 

foon after invefted Bari; but as the Saracens received 

continual fnpplies from their countrymen fettled in Si¬ 

cily, and betides were protedted by the Neapolitans, 

he could not reduce the place till the year 871, tho’ 

he had received confiderable afliftance from his brother 

13 Lotharius, and the Greek emperor had fent him a fleet 

7nCy arTat°f 200 fail. The expnlfion of the Saracens was corn¬ 
'll expe' pleted the fame year by the taking of Tarento ; after 

which the emperor returned with great glory to Bene¬ 

vento, refolving next to carry his arms into Sicily, and 

expel the infidels from thence alfo. But his future 

fchemes of conqueft were fruftrated by a quarrel be¬ 

tween him and Adelgife. The latter, pretending to 

have been infulted by the emprefs, and oppreffed by 

the French, feized the emperor bimfelf, and kept him 

prifoner for 40 days. His imprifonment would pro- 

*4 bably have been of much longer continuance, had not 
But foon a body of Saracens arrived from Africa, who, being 

joined by fuch of their countrymen as had concealed 

themfelves in Italy, laid fiege to Salerno with an army 

of 30,00c) men, ravaging the neighbouring country 

at the fame time with the utmolt barbarity. By this 

new invafion Adelgife was fo much alarmed, that he 

fet the emperor at liberty, but firll obliged him to 

fwear that he would not revenge the infult that had 

been offered him, and that he would never return to 

Benevento. Lewis having then joined his forces to 

thofe of the prince of Salerno, foon obliged the Sa¬ 

racens to raife the fiege of Salerno; but tho’ they were 

prevented from taking that city, they entirely deltroy 

ed the inhabitants of Calabria, leaving it, according to 

the exprefiion of one of the hiftorians of that time, “ as 

2 

defolatc as it was at the flood.” *mpis*. 

In the year 873, Lewis being abfolved from bis oath " 

by the pope, went to Benevento, and was reconciled 

to Adelgife ; but foon after this reconciliation he died, 

and the Saracens continued their ravages to fuch a de¬ 

gree that the inhabitants of Bari were conftrained to 
deliver up their city to the Greeks. At the fa ne time 

the Salernitans, Neapolitans, Cajetans, and Amaifi- 

tans, having made peace with the Saracens, were com¬ 

pelled to agree to their propofal of invading the terri¬ 

tories of the Roman pontiff. • His holinefs exerted 
himfelf to the utmoft, both with fpiritual and tempo¬ 

ral weapons, in order to defend his right; but was at 

laft reduced to the neceffity of becoming a tributary becomes 
to the infidels, and promifing to pay them a large fum their tribii*. 

annually. tar3r* 

In the mean time all Italy was thrown into the 

greateft confufion by the death of Charles the Bald, 

who died of poifon at Pavia, as he was coming to the 

pope’s afliftance. Sergius duke of Naples continued 

a firm friend to the infidels.; nor could he be detached 

from their interefts even by the thunder of a papal ex- 

communication: but unluckily happening to fall into 

the hands of his brother Athanafius bifhop of Naples, 
the Zeal of that prelate prompted him to pul out his 

eyes, and fend him a clofe prifoner to Rome; for 

which fhe higheift encomiums were bellowed on him 
by the holy father. 

In 878, Adelgife was murdered by two of his ne¬ 

phews; one of whom, by name Gaideris, feized the 

principality. About the fame time Landulph bifhop 

of Capua dying, a civil warenfued among his children, 

though their father’s dominions had been divided a- 

mong them according to his will. The princes of Sa¬ 

lerno and Benevento, the duke of Spoleto, and Gre¬ 

gory the Greek governor of Bari and Otranto, took 

different tides in the quarrel, as they thought molt 
proper; and to complete the confufion, the new bifhop 

was expelled, and his brother, though a layman, cho- 

fen to that office, and even confecrated by the pope, 

who wrote to Guaferius, forbidding him to attack Ca¬ 
pua under pain of excommunication. But though Gua- 

ferius was, in general, obedient to the pope’s com¬ 

mands, he proved refradlory in this particular, and laid 

fiege to Capua for two years fucceffivcly. 

Thus the Capuan territories were reduced to the 

moll miferable fituation ; being obliged to maintain at 

the fame time the armies of the prince of Benevento 

and the duke of Spoleto. The Saracens in the mean 

time took the opportunity of (Lengthening themfelves 

in Italy; and Athanafius, notwithllanding the great 

commendations he had received from the pope for put¬ 

ting out his brother’s eyes, confented to enter into an 

alliance with them, in conjundtion with whom he ra¬ 

vaged the territories of the pope, as well as thpfe of 

Benevento and Spoleto, plundering all the churches, 

monafteries, towns, and villages, through which they 

paffed. At the fame time the prince of Salerno was 

obliged to grant them a fcttlement in the neighbour¬ 

hood of his capital; the duke of Geeta invited them to 

his afinlance, being opprefiVd by the count of Capua; 

and even the pope himfelf was obliged to make peace 

with them, and to grant them a fettlemcnt on the north 

fide of the Garigliano, where they fortified themfelves, 

and continued for more than 40 years. 
29 X 2 To 
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Naples. To put a flop to the confufion which reigned in I- 

taly, the pope now thought proper to reftore the bi- 

fhop of Capua, who had been expelled, but allowed his 

brother to refide in the city, and govern one half of 
the diocefe ; but notwithftanding this partition, the 

civil diflenfions continued with the utmoft violence, the 

neared relations murdering or banilhing each other, 

according as the fortune of the one or the other pre¬ 
vailed.—Athanafius, notwithftanding all the pope’s re- 

monft ranees, continued his alliance with the Saracens; 

in conjun&ion with whom he ravaged the territory of 

Benevento, and fomented the diviiions in Capua, in 

hopes of being able to make a conqneft of it. At laft 

his holinefs thought proper to iffue a fentence of ex- 

communication againft him: but this attached him to 

the Saracens more than ever; infomuch that he fent 

to Suchaim, king of the Saracens' in Sicily, defi- 

rirtg him to come over and command a great body of 
his countrymen who had fettled at the foot of Mount 

Vefuvius. Suchaim accepted the invitation, and im¬ 

mediately turned his arms againft Athanafius; allow¬ 

ing his troops to live at difcretion in the territory of 

Naples, where they ravifhed the women, and plunder¬ 

ed the inhabitants. Thefe calamities were, by the fu- 

perftitious Neapolitans, imagined to be a confequence 

of the fentence of excommunication ; and therefore 

they ufed their utmoft endeavours to perfuade the pre¬ 

late to conclude a league with fome Chriftian prince, 

and renounce all conneftion with the infidels. In this 

they at laft proved fuccefsful, and Athanafius con¬ 

cluded an alliance with Guaimarius prince of Saler¬ 

no 5 in confequence of which the Saracens were obli¬ 
ged to quit the Neapolitan territories, and retire to 

Agropoli. Athanafius then directed his force againft 

Capua, of which he made himfelf mailer in the year 

88 2. The Saracens, however, Hill continued their 

incurfions, and ravaged feveral provinces in fuch a 
manner, that they became entirely defolate. 

Thefe confufions continued fora long time; during 

which the Greeks found an opportunity of making 

themfelves mailers of Benevento, and had well nigh 

1<s become mailers alfo of Salerno; but in this they fail- 
The Sara- ^ through the treachery of the bilhop, and in the 

ciuirely cutyear °9° they were tota‘ly expelled by the bilhop, 
©if. four years after they had become mailers of it. In 

915 the Saracens received fuch an overthrow at Carig- 

liano, that fcarce one of them remained ; however, a 
new body foon arrived from Africa, and infelled the 

fea-coafts for fome time longer. A war alfo enfued 

between Landulph and the Greeks; which concluded 

difadvantageoufly for the former, who was obliged to 

fubmit to the emperor of Conllantinople in 943. 

In 961, Otho the Great, king of Germany, invaded 

Italy with a powerful army againft Berengarius III. 

and, marching to Rome, received the imperial crown 

from the. hands of the pope. In 964, he eredted Ca¬ 

pua into a principality, received homage from the o- 

tlier princes of Lombardy, and formed a defign of re¬ 

covering Puglia and Calabria from the Greeks. But 

in this laft fcheme he failed ; and after various hollili- 

ties a treaty was concluded, and the young prii.cefs 

Tlieophania married to Otho’s fon, afterwards em¬ 

peror. 

All this time the Saracens continued their incur¬ 

fions ; and the Greeks had gained ground fo much, 

that they were now in poffeffion of two thirds of the’pre- Naples, 

fent kingdom of Naples; but in the year 1002 or 1003, ~ ,7 

the Normans firll began to be remarkable in Italy. The Nor- 

They had, about a century before, embraced Chri- J"305 

ftianity, and become very zealous in all the fuperfti- m 

tions which were then pradlifed. They were particu- y 
larly zealous in vifiting facred places, especially Rome, 

and the holy fepulchre at Jemfalem ; and being natu¬ 
rally of a very martial difpofition, they forced through 

great bodies of Greeks and Saracens who oppofed 

their paflage. About this time, 40, or, as others 

write, 100, of thefe Normans, returning from Jerufa- 

lem by fea, landed at Salerno in the habit of pilgrims, 

where they were honourably received by Guaimarius. 

During their refidence at Salerno, a great body of Sa¬ 

racens landed, and inverted the city. Guaimarius, not 

being in a condition to oppofe the invaders by force, 

was preparing to pay them a large fum of money 

which they demanded, when the Normans propofed to 

attack them ; and, having got arms and horfes from 

the prince, they engaged the infidels with fuch fury 

and bravery, that they entirely defeated them, and 

obliged them to fly to their (hips. By this complete 

victory Guaimarius was filled with fuch admiration of 

the valour of thefe flrangcrs, that he intreated them 
to remain in his country ; offering them lands, ^nd 

the mod honourable employments: but not being able 
to prevail with them to (lay in Italy, or even accept 

of his prefents ; at their departure, he fent fome am- 

bafladors with them to Normandy, in veffels loaded 

with exquifite fruits, rich furniture for horfes, &c. 

in order to allure the valiant Normans to leave their 

own country. This kind invitation encouraged a 

Norman chief, named Ofmond Drengot, to fettle 
in Italy about the year 1015 ; having killed an¬ 

other lord in a duel, which obliged him to leave 

his own country, in order to avoid the refentment 

of his fovereign, Robert duke of Normandy. In 

the mean time the city of Bari had revolted from the 

Greeks, and chofen one Mello for their leader, whofe 18 

wife and children happened foon after to fall into the^^J^ 

hands of their enemies, and were fent prifoners toaefeat the 
Conftantinople. No fooner, therefore, did Mello hear Greeks, 

of the arrival of thefe adventurers, than he engaged 
them to affift him, and having drawn together a coii- 

fiderable army, defeated the Greeks with great (laugh¬ 

ter, and obliged them to abandon their camp. In 

this engagement the Normans diftinguiftied themfelves 

by their bravery ; and the news of their fuccefs foon 

brought from Normandy an innumerable multitude of 
their countrymen, with their wives and children. By 

this reinforcentept, Mello gained two other vidlories, 

took a great many towns, and obliged the Greeks to 1$ 
abandon a large territory; but, in 1019 they wereut- Cut are at 

terly defeated, and every thing recovered by the^^^31* 

Greeks. The Greek general, Bajanus, continued to y 

go on with fuch furpriling fuccefs, that he almoft en¬ 

tirely re-eftablifhed the affairs' of hie countrymen in 

Italy, and made a diftindt province of the wefternpart 

of Puglia, which he called Capatanata, and which to 

this day retains the name of Capitanata. His great 
progrels at laft alarmed the emperors of Germany;, 

and, in 1027, Pandulpfus prince of Capua made him¬ 

felf mailer of Naples; but was obliged, three years af¬ 

terwards, to leave it', by the Normans, who built the 
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city of Averfa, which was now ere&ed into a county, was obliged to retire with confiderable lofs. The Na^cs. 

In confequence of this piece of good fortune, great Greeks were foon after defeated a fecond time at Can^ ' 

numbers of Norman adventurers migrated into^ttaly; nae ; and in a third engagement, which happened near 

among whom were William, Drogo, and Umbert, .the river Ofanto, the army of Doceanus was entirely 

three of the Tons of Tancred duke of Hautville ; from routed, and he himfelf obliged to fly to Bari. On 

whofe pofterity thofe princes were defcended, who this bad fuccefs Doceanus was ordered to return to 

firft conquered the Ifland of Sicily from the Sara- his command in Sicily, and another general w3s fent 
cens, and formed the prefent kingdom of Naples. with an army into Puglia. This new commander, 

In 1040, the Greek emperor Michael Paleologus, however, had no better fuccefs than his predeceifor; 

in order to fecure the affection of his fickle fubjedls, for his army was entirely defeated in an engagement 

undertook the conqueft of Italy from the Saracens, with the Normans, and he himfelf taken prifoner. A- 

and for that purpofe fent a general named MichaelMa- tenulphus, brother to one of the princes of Benevento, 

niacus into Sicily. This commander, hearing of the on whom the Normans had conferred the chief corn- 

great reputation of the Normans, fent to Guiamarius, mand, fet at liberty the captive general without con- 

prince of Salerno, intreating him to grant him fome fulting them, on receiving from him a confiderable 

of thofe warriors. His requeft was moft willingly heark- fnm of money. With this the Normans were fo much 

ened to by the prince of Salerno, who, to encourage difpleafed, that they deprived Atenulphti3 of his com- 

the Normans to engage in the expedition, promifed mand, and bellowed it on Argyrus fon to the late 

them fome additional rewards befides theemperor’s pay. Mello, who had efcaped from Conllantinople, and now 

William, Drogo, and Umbert, accordingly marched aflumed the title of duke and prince of Italy. Before 

from Salerno with 300 of their countrymen ; and paf- this time alfo Maniacus, whom we have formerly men- 

fing over into Sicily, diftinguilhed themfelves moll re- tioned, had returned to Italy; and to Itrike the great- 

markably in the conqueft of that ifland. Maniacus ac- er terror into the revolted cities, had executed a mim- 

knowledged, that the recovery of Meffina was chiefly ber of people of all ages and fexes with great inhuma- 

owing to their valour ; and William with his Normans nity. Soon after this Maniacus openly rebelled againll 

gained a complete vidlory overthe Saracens before Sy- the Greek emperor Conftantinus, and prevailed upon 

racufe, where he killed the governor of the city in his own army to proclaim him emperor, beginning . 

Angle combat. Maniacus made himfelf mailer of Sy- hoftilities immediately againll the Greek cities. Ar- 

racufe, and almoft entirely reduced the whole ifland; gyrus at the fame time took Giovennazzo and befieged 

Bbt, being accufed of treafon, was next year carried Trani, and foon after befieged Maniacus himfelf in 

prifoner to Conllantinople. His fuccc-flbr Doceanus. Tarento 5 but he, being afraid of falling into the 

being a man of no abilities, quickly loft the whole hands of the Normans, fled to Oiranto, and from 

ifland except Meflina, and treated his Norman auxi- thence to Bulgaria, where, being entirely defeated by 

liaries with the utmoft contempt. He would not al- one of the emperor’s generals, he was taken prifoner, 

low them any (hare of the booty; apd even caufed one and had his head ftruck off. 

Ardoin, a noble Lombard, 3nd affociate and interpre- The Normans having now conquered the greateft 

ter of the Normans, to be whipped round the camp, part of Puglia, proceeded to make a divifion of their 

becaufe herefufed to part with the horfe of a Saracen conqueft; in which, after each commander had got his 
whom he had flain in Angle combat. The confequenoes proper fliare, the city of Melfi3 was left common to all, 

of this tyrannical behaviour were very fatal to the and appropriated as a place for aflembling to confult 

Greeks. Ardoin foon after obtained leave to return to about the molt important affairs of the nation. Argyrus 

Italy under pretence of a vow, and all the Normans alone was nrgledted in this divifion ; but he, having 

embarked at night along with him ; but inftead of go- gained the favour of the emperor by expelling the rc- 

ing to Rome, Ardoin went immediately to Averfa, bel Maniacus from Italy, was by him created duke of 

where he perfuaded count Rainulphus, fovereign of Bari, on purpole to check the power of the Normans, 

that province, to join with him in the defign he had with the title of prince and duke of Puglia. The Nor- 

formed of attacking the Greek provinces in Italy, mans, however were too powerful to be much awed by 

which, he ftiewed him, would be an eafy conqttelt, as Argyrus, and behaved with great infolence to the 

the inlrabitants fubmitted with great reludtance to the neighbouring princes ; but as they could not be expel¬ 
led by force, and were confirmed in their conquefls by 

Henry II. emperor of Germany in 1047, the Greek 

emperor attempted to get rid of them, by fending Ar¬ 

gyrus with large fums of money to bribe them to en- 

cred ; and made an agreement with Ardoin, that the ter into his fervice againll the Perfians. But they, 

conquefts fhould be equally divided among the chicf perceiving the fnare, replied, that they were refolved 

leaders. Their firft enterprife was the reduftion of not to leave Italy unlefs they were expelled by force ; 

Melphis, one of the flrongefl cities in Puglia, which upon which Argyrus made life of the fame money -in 

prefently furrendered; and they increafed its fortifica- bribing the Puglians to aflaffinate thefe invaders. This 

tions, fo much, that it thenceforth became impregnable, brought on a maffacre, in which greater numbers of Great nu-n- 
Soon after this they made themfelves mailers of Veno- Normans periflied than had fallen in all the late wars, bers of them 

fa, Afcoli, and Lavello, with very little oppofition. Argyrus attempted to take advantage of the confnlion malfacred. 

Doceanus alarmed with the rapidity of their con- produced by this maffacre, but was defeated ; after 

quells, immediately left Sicily, and marched with his which he li3d reconrfe to Pope Leo, beleeching him to 

army into Puglia, where he attacked the invaders near deliver Italy from thefe cruel tyrants: but thisfeheme 

the river Olivitnto ; but, after a fierce engagement, he proved flill more unfuccefsful than the others had been; 
for 

Greeks,and the provinces were at that time almoft en¬ 

tirely defencelefs. Rainulphus approved of the fcheme, 

and raifed 300 foldiers, whom he fent under 12 offi¬ 

cers, to join the other Normans under the lonsofTan 
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Tuples, for the pope himfelf was defeated and taken prifoner, 

and, in confequence of the refpeft (hewed him by the 
No mans, granted them, as a fief of the holy fee, all 

they had made or (hould make in Gala* 

They _ . , ( 
confirmed tJ,e conqueiw 

inyaHerhe0irebn'a and Sicily*. 
conquefts. Soon after this, the Norman power became extreme¬ 

ly formidable ; the famous Robert Guifcard afeended 

the throne in 1056. He made great progrefs in the 

Conqueft of Calabria, and reduced moil of the cities 

which held for the Greeks in thefe parts. About the 

fame time the counts of Capua were expelled from 

their territory; and the abbot Defiderius mentions his 

having feen the children of Landulphus V. the laft 

A army immediately for the Holy Land. This was com¬ 

plied with; but the emperor did not long furvive the” 

reconciliation, being poifoned, as was fuppofed, by or¬ 
der of the emprefs. 

In 1254 the pope claimed the kingdom as a fief 

devolved on the church in confequence of a fentence of 

depofition pronounced againft king Frederic at the 

council of Lyons; and, in 1263, the kingdom was, in 

confequence of this right, conferred on Charles count 

of Anjou. After much contention and bloodfhed, the 

French thus became mailers of Sicily and Naples. d 

Their government was infupportably tyrannical; andT,’c French 

at the fame time the haughtinefs of their king fo Pro* mafters of iij 
count, going about as vagabonds, and begging for voked the pope, that he refolved to humble him. skiiy and § 
their fupport. The pope, alarmed by thefe conquefts, 
excommunicated the Normans in wholefale, pretending 

that they had feized fome of the territories belonging 
to the church ; but, by the pretended fubmiffion of 

Robert, he not only was perfuaded to take off the fen¬ 

tence of excommunication, but to inveft him with the 

Charles had refolved on an expedition againft Con ft an-Naples, 

tinople; and for this purpofe had fitted out a fleet of 
t'oo galleys, 30 large (hips, 200 tranfports, befides 

many other fmaller veffels, on board of which he in¬ 

tended to embark 10,000 horfe, and a numerous army 

of foot.-^This formidable armament greatly alarmed 
provinces of Apulia, Calabria, and Sicily. After the emperor Michael Paleologus; for which reafon he 

this, he continued the war againft the Greeks with entered into a negociation with John di Procida, a 

great fuccefs. In 1071, in conjun&ion with his bro¬ 

ther Roger, he conquered the ifland of Sicily, and 

noble Salernitan, lord of the ifle of Procida in the bay 

of Naples, who had formed a fcheme for a general r 

■Sicily con- gave the inveftiture of the whole ifland to him with the volt in the Ifland of Sicily. John, though a noble- 
quered hy title of count, referviug to himfelf only the half ofPa- 

Guifwrd 'ermo’ Medina, and the valley of Demona. The like 
fuccefs attended his arms againft Salerno in 1074; but 

after this, having unadvifedly taken fome places from 

the pope, he again fell under the fentence of excommu¬ 

nication; yet he was reconciled to him in 1080, and 

received a fecoud time the inveftiture of all his do¬ 

minions. The next year he undertook an expedition 

againft the Greeks; and though the emperor was af- 
filled by a Venetian fleet, Robert made himfelf matter 

of the ifland of Corfu, reduced Durazzo, and great 

part of Romania ; infomuch that by the fuccefs of his 

arms, and his near approach to Conftantinople, he 

■(truck an univerfal terror among the Greeks. But 

while Robert was thus extending his conquefts,he 1 

alfo a phyfician, and had been couhftllor to 
two former princes, and even to king Charles himfelf; 

but being dripped of hiseftate by the king under pre¬ 
tence of treafon, and his wife being debauched by the 

French, he retired to Conftantia queen of Arragon, 

where he was created a baron of the kingdom of Va¬ 

lencia, by her hufband king Peter, and Lord of Luxen, 

Benizzano, and Palma. As he was greatly exafpera- 

ted againft the French, he employed many fpies both 
in Puglia and Sicily; and being informed that the Si¬ 

cilians were totally difaffefted to the French, he came 

to the ifland in difguife, and concerted a plan with the 

mod powerful of the malcontents for a revolution in 

favour of Conftantia, though (he derived her right only 

as being the daughter of a former ufurper named Man- 

alarmed by the news of a formidable rebellion in Ita- fred. Procida then fet out for Conftantinople, where, 

ly, and that the emperor Henry had taken the city of in fome private conferences with the emperor, he per- 

Rome, and cloftly (hut up the pope in the caftle of St fuaded him, that the mod probable means of defeating 

Angelo. Robert therefore, leaving the command of Charles’s fcheme was by aflilling the Spaniards and 

the army to his fon Boemund, returned to Italy, where Sicilian malcontents. Paleologus accordingly grant* 

he immediately difperfed the rebels, and releafed the ed him a large futn of money, and 011 his departure 

pope, while his fon gained a confiderable viftory over fent one of his fecretaries along with him, who, land- 
the Greeks. After this Robert made great prepai 

tions for another expedition into Greece, in order to 

fecond his fon Boemund. Alexius, being affifted by 

the Venetian fleet, endeavoured tooppofe his paffage; 

ing in Sicily, had a conference with the chief confpi- 

rator. John, having received letters from them, dif- 

guifed himfelf in the habit of a Francifcan, and went 
to Suriano in the neighbourhood of Rome. As he well 

but was entirely defeated, with the lofs of a great knew the enmity which fubfifted between the pope and 
nv'invr 11 a ITO lLil a final n n nil* krt U.n an Irinn U a ,4, falafi, J L * „ J  1 * _ many galleys. But a final (lop was now put to his en- 

terprifes by his death, which happened in the ifland of 

Corfu in 1085. 

Tho’ the power of the Normans was thus thorough¬ 

ly eilablilhed in Italy and Sicily; yet by reafon of the 
civil diffenfions which took place among themfelves, 

Antfby thear,d lbe Keneral confufion which reigned in Italy in 
emperor ofthofe ages they were obliged, notwithftanding all 
Germany, their valour, to fubmit to the emperor in 1195. By 

him the Sicilians were treated with fo great cruelty, 

that the empvefs Conftantia was induced to confpire 

againft him in 1197, took him prifoner, and re¬ 

leafed him only on condition of his fending off his 

king Charles, he difclofed his defign to his holinefs; 
who readily entered into his meafures, wrote to Peter 

to haften his armament, promifing him the inveftiture 

of the ifland as foon as he had taken pofieffion of it; 

and, by refufmg the aflillance lie had promifed to 

Charles, obliged him for the prefeut to delay his ex¬ 

pedition. In the beginning of the year 1280, Procida 

returned to Arragon ; and by (hewing the letters from 

the pope and Sicilian barons, prevailed on Peter to 
embark in his defign, by afluring him of the afiiftance 

of Paleologus. The king of Arragon accordingly pre¬ 

pared a formidable fleet under pretence of invading 

Africa, and is even faid to have received 20,000 du- 
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cats from Charles in order to aifift him in his prepa¬ 

rations. 

But while John went on thus fuccefsfully with his 

fcheme, all his meafures were in danger of being broke 
by the death of pope Nicholas. The new pope, Mar¬ 

tin IV. wasentirely in the intereft of Charles, On whom, 

in 1281, he conferred the fenatorial dignity of Rome. 

Procida, however, ftill refolved to profecute his fcheme; 

and, leaving Italy, had another conference with the 

confpirators in Sicily ; after which, he again went to 

Conftantinople, and obtained from Paleologus 30,000 

ounces of gold, with which he immediately returned 

to Arragon. The death of Nicholas had damped the 

ardour of Peter; but, being urged with great earneft- 

nefs by John, lie again renewed his preparations ; 
which alarmed the pope and the king of France. In 

confequence of this they fent a meflbge to him, defi¬ 

ring to know againft what Saracens he defigned to 

employ his armament. In this particular Peter refil¬ 

led to fatisfy them ; upon which they earneftly coun- 
felled Charles to guard againft an invafion: but he 

neglefted their advice, being wholly intent on his 

eaftern expedition, and encouraged by a revolt which 

bad happened in Greece; and to facilitate his expedi¬ 

tion, he prevailed on the pope to excommunicate the 

Greeks, on pretence that they had broken fome of the 

articles of union concluded at the council of Lyons a 

few years before. Peter in the mean time continued 

Lia preparations with great diligence; intending to put 

to fea the following fummer. Procida had returned to 

Palermo, to wait for a favourable opportunity of put¬ 

ting his defign in execution, which was foon afforded 

him by the French. On Eafter Monday, March 30th, 

1282, the chief confpirators had aflembled at Palermo; 

and, lifter dinner, both the Palermitans and French 

went in a grand proceffion to the church of Monreale, 

about three miles without the city. While they were 

fporting in the fields, a bride happened to pafsby with 

her train; who being obferved by one Drochettus, a 

Frenchman, he ran to her, and began to ufe her in a 

rude manner, under pretence of fearching for conceal¬ 

ed arms. A young Sicilian, exafperated at this af¬ 
front, ftabbed him with his own fword; and a tumult 

epfuing, 200 French were immediately murdered. The 

enraged populace then ran to the city, crying out 

** Let the French die, Let the French die;” and, 
without diftin&ion of fex or age, flaughtered all of that 

nation they could find, even fuch as had fled to the 

churches. The confpirators then left Palermo, and 

excited the inhabitants to murder the French all over 

the ifland, excepting in Medina, which city at firft re- 

fufed to be concerned in the revolt. But, being invi¬ 

ted by the Palermitans to throw off the French yoke, 

a few weeks after, the citizens in a tumultuous manner 

deftroyed fome of the French; and pnllipg down the 

arms of king Charles, and erefting thofe of the city, 

chofe one Baldwin for their governor, who faved the 

remaining French from the fury of the populace, and 

allowed them to tranfport themfelves, with their wives 
and children, to Italy. Eight thoufimd perfons are 

faid to have been murdered on this occalion. 

Immediately after this maflacre, the Sicilians offered 

their allegiance to the king of Arragon; who accep¬ 

ted of the invitation, and landed with his forces at Tra¬ 
pani. From thence he went to Palermo^ where he was 

crowned king of Sicily with great folcmnity, and Naples. 

Charles left the ifland with precipitation. The day"-1 
after he landed his army in Italy, the Arragonian fleet 

arrived, took 29 of his galleys, and the next day 

burnt 80 tranfports in prefence of his army. Soon af¬ 

ter this Charles fent an embaffy to Peter, ar.cufing him 

of perfidy, in invading his dominions in time of peace; 

and, according to fome, challenged him at the fame 

time to decide the matter by Angle combat. Others 

fay, that the challenge was given by Peter. Certain 

it is, however, that a challege was given, and to ap¬ 

pearance accepted: but Peter determined to employ 

much more effe&ual means in fupport of his preten- 

fions than trufting to a duel; and therefore puftied on 

his operations mod vigoroufly, while his adverfary 

trifled away his time: and thus he at laft became ma¬ 

iler of thecontefted kingdom; which, however, he did 

not long enjoy, dying about the end of the year 1285. 

By his will, Peter left the kingdom of Arragon to 

his eldeft fon Alphonfus, and Sicily to Don James 
his other fon, who was alfo to fucceed to the kingdom 

of Arragon in cafe Alphonfus fhould die without male 

iffue. Accordingly, Don James was folemnly crown¬ 

ed at Palermo the 2d of February 1286. In 1205, 

however, hedeferted them, and tamely refigned up his 

right to Charles, fon to him above-mentioned, in a 

manner perhaps unparalleled. On his refignation the ag- 

Sicilians conferred the crown upon his brother DonTheking- 

Frederic: after which the war continued with great v!o- of 

lence till the year 1303, when a peace was concluded, 

and the kingdoms of Naples and Sicily formally dif- joined.. 
joined; Frederic being allowed to keep the latter, un¬ 

der the name of Trinacria, and Charles being confirm¬ 

ed in the pofleflion of the former, which he quietly en¬ 

joyed till his death in 1309. 
Naples continued to be governed by its own kings 

till the beginning of the 16th century, when the kings 

of France and Spain contended for the fovereignty of 

this country. Frederic, at that time king of Naples, 
refigned the fovereignty to Lewis XII. on being crea¬ 

ted duke of Anjou, and receiving an annual penfion of 

30,000 ducats. But, in 1504, the French were en- 

tirely defeated by the Spaniards, and obliged to eva- The gpa- 
cuate the kingdom; and the following year Lewis re- nards lie- 

nounccd all pretenfions to the crown, which from that^ome "ia" 

time hath remained, al-moft conftantly in the hands of 

the Spaniards. 
The government of the Spaniards proved noltfsop- 

prefiive to the Neapolitans than that of others had been. 

The kings of Spain fet no bounds to their exadtions, 

and of confequence the people were loaded with all 

manner of taxes ; even the moll indifpenlible'necefla- 

ries of life not being exempted. In 1647, a new tax 
was laid on fruit; which the people looked upon as 

the molt grievous opprefiion ; the chief part of their 

fubfiltence, during the fummer-months, being fruit, 

which in the kingdom of Naples is very plentiful and 

delicious. The edidt for collecting the new duty was 

no fooner publilhed, than the people began to murmur^ general 
in a tumultuous manner; and when the viceroy came revolt, 

abroad, they funounded his coach,, bawling out to 

have their grievances redrefled. They were encoura¬ 

ged in their fedition, by the news that the citizens of 

Palermo had adlually revolted on account of the im- 

po fit ion of new duties. The viceroy therefore, appre- 
heafivec 
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Naples, henfive of greater diforders, began to think of taking 

~ off the tax; but thofe who farmed the tax having bri¬ 

bed fome of his favourites, he was by their means per- 

fuaded not to abolifh it. The indignation of the peo¬ 

ple, who had fufpe&ed his intention, was now greatly 

increafed; efpecially as they were privately excited by 

feveral malcontents. The farmers of the revenue, and 

all thofe concerned in raifing the taxe6, had incurred 
31 the hatred and deteftation of the people, particularly 

Account of of Tommafo Aniello, commonly called Majfaniello of 
Maffaniello. Amalfl, a fifherman, whofe wife, having been difeovered 

in fmuggling a fmall quantity of meal, was imprifon- 

ed, and condemned to pay a fine of too ducats. 

Maffaniello, a few years before, had come to Naples 
from Amalfi, where his father had been a filherman. 

At this time he was about 24 years of age, and the 

father of four children. He was of a middling ftature, 

and an agreeable afpeft; was diftinguifhed for his bold- 

itefs, activity, and integrity; and had a great influence 
with his companions, by whom he was beloved and 

efteemed. As he was obliged even to fell his furniture 
to pay the heavy fine, he had conceived an implacable 

hatred againft the farmers of the taxes, and was alfo 

moved with compaffion for the miferable ftate of the 

city and kingdom. He therefore formed a defign, 

with fome of his companions, to raife a tumult in the 
market-place on the feftival-day of the Carmelites, 

ufually celebrated about the middle of July, when be¬ 

tween 500 and 600 youths entertain the people by a 
mock-fight ; one half of them in the charafler of 

Turks, defending a wooden-caftle, which is attack¬ 

ed and ftormed by the other half in the chara&er of 

Chriftians. Maffaniello being appointed captain of 

one of thefe parties, and one Pione, who was privy to 

his defign, commanding the other, for feveral weeks 
before the feftival they were very diligent in reviewing 

and training their followers, who were armed with 

flicks and reedsi but a fmall ahd unforefeen accident 

tempted them to begin their enterprife without wait¬ 
ing for the feftival. 

On the 7th of July a difpute happening in the mar¬ 

ket-place betwixt the tax-gatherers and fome gar¬ 

deners of Pozzuolo who had brought fome figs into 

the city, whether the buyer or feller fhould pay the 

duty; after the tumult had continued feveral hours, 
.Maffaniello, who was prefent with his company, ex¬ 

cited the mob to' pillage the office built in the market 

for receiving the duty, and to drive away the officers 
with ftones. The cleft of the people, who, by deci¬ 

ding againft the gardeners, had increafed the tumult, 
run to the palace, and informed the viceroy, who molt 

imprudently neglefted all means of putting a (top to 

the commotion. Maffaniello, in the mean time, being 

joined by great numbers of people, ordered his young 

troop to fet fire to all the offices for the taxes through 

the city ; which command being executed with dif- 

patch, he then conduced them diredtly to the palace, 
where the viceroy, inftead of ordering hie SpaniIh and 

.German guards to difperfe them, encouraged their in- 

foience by timidly granting their demands. As they 

rulhed into the palace in a furious manner, he efcaped 
by a private door, and endeavoured to fave himfelf in 

Caflel del Ovo; but being overtaken by the rioters in 

the ftreets, he was trampled upon by them, and pulled 

by t,he hair and whifkers. However, by throwing fome 
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handfuls of gold among them, he again efcaped, and Naples 

took fanftuary in a convent of Minims, where, being 

joined by the archbilhop of Naples, cardinal Filoma- 
rini, and feveral nobles, by their advice he figned a 

billet, bv which he abolifhed all taxes upon provifions. 
As a mrass to quell the tumult, he likewife defired 

the cardinal to offer Maffaniello a penfion of 2400 

crowns, who generoufly rejefted the bribe ; and de¬ 

clared, that if the viceroy would keep his word, he 

would find them obedient fubjefts. 

It was now expe&rd that the tumult would ceafe: 

but Maffaniello, upon his return to the market-place, 

being joined by feveral malcontents, among whom 

were Genuino and one Peronne, who had formerly 

been a captain of the Sbirri, he was advifed by them. 

to order the houfes of thofe concerned in raifing the 

tax to be burned; which were accordingly in a few days 

reduce'd to afhes, with all their rich furniture. Maffa¬ 

niello being now abfolute mafter of the whole city, 

and being joined by great numbers of people of defpe- 

rate fortunes, he required the viceroy, who had reti¬ 

red to the Caflel Nuovo, to abolifh all the taxes, and to 
deliver up the writ of exemption granted by Charles V. 

This new demand greatly embarraffed the viceroy; 

but to appeafe the people, he drew up a falfe deed in 

letters of gold, and fent it to them by their favourite the 

duke of Matalone, who had before been in confinement. 
The fraud, however, being difeovered, the duke was 

pulled from his horfe and maltreated by the mob, and 

at length committed as a prifoner to Peronne. This 

accident, to the great joy of the viceroy, enraged the 

people againft the nobility, feveral of whom they kill¬ 

ed, burnt the houfes of others, and threatened to ex¬ 

tirpate them all. Maffaniello, in the mean time, tat¬ 

tered and half naked, commanded his followers, who 
were now well armed,and were reckoned about 100,000 

men, with a moft abfolute fway. He eat and flept 
little, gave his orders with great precifion and judg¬ 

ment, appeared full of moderation, without ambition 

and interefted views. But the duke of Matalone ha¬ 
ving procured his liberty by bribing Peronne, the 

viceroy imitated his example, and fecretly corrupted 

Genuino to betray his chief. A confpiracy was ac¬ 

cordingly formed againft Maffaniello by Matalone and 
Peronne; the duke, who was equally exafperated againft 

the viceroy, propofing, that after his death his brother 
D. Jofeph fhould head the rebels. 

Maffaniello in the mean time, by means of the car¬ 
dinal archbilhop, was negociating a general peace and 

accommodation ; but while both parties were affem- 

bling in the convent of the Carmelites, the banditti 

hired by Matalone made an unfuccefsful attempt upon 
Maffaniello’s life. His followers immediately killed 

150 of them. Peronne and D Jofeph being difeo¬ 

vered to be concerned in the confpiracy, were likewife 
put to death, and the duke with great difficulty efca¬ 

ped. Maffaniello by this confpiracy was rendered more 

fufpicious and fevere. He began to abufe his power 
by putting feveral perfons to death upon flight pre- 

teuces; and, to force the viceroy to an accommodation, 

he cut off all communication with the caftles, which 

were unprovided with provifion and ammunition. The 

viceroy likewife being afraid left the French fhould 
take advantage of the commotion, earneftly defired to 

agree to a treaty; which was accordingly concluded 

on 
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on the fifth day of the infurreftion, by the mediation 

of the archbiftiop. By the treaty it was ftipulated, 

that all duties impofed fince the time of Charles V. 
fhould be abolifhed; that the writ of exemption 

granted by that emperor fhould be delivered to the 

people ; that for the future no new taxes fhould be 
impofed; that the vote of the eleft of the people fhould 

be equal to the votes of the nobility ; that an aft of 

oblivion fhould be granted for all that was paft ; and 
that the people fhould continue in arms under Mafia - 

niello till the ratification of the treaty by the king. 

By this treaty, no lefs than 10,000 perfons, who fat¬ 

tened upon the blood of the public, were ruined. The 
people, when it was folemnly publifhed, manifefted an 

extreme joy, believing they had now recovered all their 

ancient rights and privileges. Mafianieilo, at the de¬ 

fire of the viceroy, went to the palace to vifit him, ac¬ 
companied by the archbifhop, who was obliged to 

threaten him with excommunication, before he would 

confent to lay afide his rags and affume a magnificent 
drefs. He was received by the duke with the greateft 
demonftrations of refpeft and friendfhip, while the du- 

chefs entertained his wife, and prefented her with a 

robe of cloth of filver, and fome jewels. The viceroy, 

to preferve fome (hadow of authority, appointed him 

captain-general; and at his departure made him a pre- 

fent of a golden chain of great value, which with great 

difficulty he was prevailed upon to accept; but yielded 
at length to the intreaties of the cardinal. Next day, 

in confequence of the commiflion granted him by the 

viceroy, he began to exercife all the functions of fove- 

reign authority ; and having caufed a fcaffold to be 

erefted in oWof the ftreets, and feveral gibbets, he 

judged all crimes, whether civil or military, in the laft 

refort 5 and ordered the guilty to be immediately put 
to death, which was the punifhment he afiigned to all 

offences. Though he neglefted all forms of law, and 

even frequently judged by phyfiognomy, yet he is faid 

not to have overlooked any criminal, or punifhed any 

innocent perfon. 
His grandeur and profperity was of very fhort con¬ 

tinuance: for his mind becoming diftrafted and deliri¬ 

ous for two or three days, he committed a great many 
mad and extravagant aftions; and on the 18th of July 

was affaffinated with the confent of the viceroy. 

The tumult did not end with the death of Mafla- 

niello: on the contrary, the people now expelled the 
Spaniards from moll of the cities throughout the king¬ 

dom 5 and this general infurreftion being t,he fubjeft 

of difcourfe at Rome, the duke of Guife, who happen¬ 

ed then to be at the pope’s court, took the opportu¬ 

nity, at the iuftigation of his holinefs, to offer his fer- 

vice to the Neapolitans againft the Spaniards. The 
duke was prompted by his ambition to engage in this 

enterprife, efpecially as he himfelf had fome diftant 

pretenfions to the crown. The Spaniards in the mean 

time made a vigorous attack on the city; but were re- 
pulfed by the people, who now formally renounced 

their allegiance to them. In a fhort time, however, 

their city being furprifed by the new viceroy the count 

d’Oniate, and the duke of Guife himfelf taken prifon- 

,er, the people returned to their allegiance: and thus 
all the attempts of the French on Naples were fruftra- 

ted. Since that time the Spaniards continued in peace¬ 

able poffefiion of the kingdom till the year J 707, when 
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it was taken from them by prince Eugene. It was for¬ 

mally ceded to the emperor by the treaty of Ralladt ~ 

in 1713; but was recovered by the Spaniards in 1734, 
and the king of Spain’s eldell fon i 7 the king .of 
Naples and Sicily. For a particular account of thefe 
revolutions, fee the articles Spain and Sicily. 

The climate of Naples is extremely hot, efpecially ciimafe 
in July, Auguft, and September. In winter there is produce’ 
feldom any ice or fnow, except on the mountains. &c. of 

On account of its fertility, it is juflly termed anNaPles< 
earthly paradife ; for it abounds with all forts of grain, 

the fineft fruit and garden-produftions of every kind, 

with rice, flax, oil, and wine, in the greateft plenty 

and perfeftion. It affords alfo faffron, manna, alum, 
vitriol, fulphur, rock-cryftal, marble, and feveral forts 
of minerals, together with fine wool, and iilk. The 

horfes of this country are famous, and the flocks and 
herds very numerous. Befides thefe prod ufts, of which 

a confiderable part is exported, there are manufaftures 
of fnuff, foap, and glafs-ware. Waiftcoats, caps, 
dockings, and gloves, are alfo made of the hair or 
filaments of a fhell-fiffi, which are warmer than thofe 

of wool, and of a beautiful gloffy green. In this king¬ 

dom likewife is found that called the Phrygian Jlone, 
or pielra fungifera, which, being laid in a damp lhady 

place, will yield mufhrooms, fometimes of a very large 

fize, efpecially if the ftone is fprinkled with hot water. 
See Agaricus. 

As to the mountains of this country, the principal 

are thofe of the Apennine, which traverfeit from fouth 

to north ; and Mount Vefuvius, which, as is well 
known, is a noted volcano, five Italian miles from 

Naples. The fide of this mountain next the fea yields 

wine, particularly the two famed wines called Vim 

Greco and Lacbrymx Chrijli. One of the greateft in- 

conveniencies to which this kingdom is expofed is 
earthquakes, which the eruptions of Mount Vefuvius 

contribute, in fome meafure, to prevent. Another 

inconveniency, which, however, is common to it with 
other hot countries, is the great number of reptiles 
and infefts, of which fome are very poifonous. 

With refpeft to religion, it is on a very bad foot- r ligion- 
ing here. The number of convents and monafteries 
is aftonilhing. It is faid, the clergy and convents 
pofiefs two-thirds of the whole kingdom : nay, fome 

maintain, that were the kingdom divided into five 

parts, four would be found in the hands of the church. 

Notwithftanding this power and influence of the clergy, 

they have not been able hitherto to get the inquifition 

eftablifhed here. In the year 1731, meafures were 
taken forleffeningthe number of convents; and, lately, 

the Urdet of Jefuits hath been fuppreffed. The papal 

bulls cannot be made public without the king’s per- 

miffion ; nor are proteftants compelled to kneel in the 

churches, or at the meeting the hoft; and in Lent 

they can very eafily procure flefh meat. In the year 
1740, the Jews were allowed to fettle in thfe kingdom, 

during the term of 50 years, and feveral privileges 
were granted them during that period; at the expi¬ 

ration of which, the grant was to be fuppofed to be 

renewed, unlefs they were exprelsly ordered to quit 
the country. 

The revenue of the kingdom is generally computed Revenue 
at 3,000,000 of crowns; but, as Mr Addifon ob- &c. ’ 

ferves, there is no country in Europe which p4ys 

29 Y greater 
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Kaplc*. greater taxes, and where, at the fame time, the 

'-public is lefs the better for them, mod of them going 

to the enriching of the private perfons to whom they 

are mortgaged. 
The military force of this kingdom is faid to con- 

fid of about 30,000 men, of which the Swifs regi¬ 

ments are the bed. As to the marine, it confifts 
only of a few galleys. The only order here is that of 

St Januarius, which was inftituted by Don Carlos, in 

4he year 1738. 
The king of Naples, or of the two Sicilies, is an 

hereditary monarch. The high colleges are the coun¬ 

cil of llate, the privy-council, the treafury, the Sicily- 

council, the council of war, &c. This kingdom is a 
papal fief; and the king, in acknowledgment of the 

pope’s feudal right, fends him every year a white 

palfry, and a purfe of 6000 ducats. The title of the 

king’s elded fon is prince of Calabria. The number 
both of the high and low nobility in the kingdom of 
Naples is very great; but their incomes in general 

are very flender. The higher nobles confid of princes, 

dukes, marquifies, and barons. The general affembly 

of the dates, confiding of the nobility and commons, 
is fummoned, every two years, to meet at the ca¬ 

pital, to deliberate on the cudomary free gift to the 

crown. 
The inhabitants of this country bear but an indiffe¬ 

rent character among other nations; but if they are 

really as defe&ive in this refpeft as they are repre- 
fented, it is undoubtedly, in fome meafure at lead, 

owing to the oppreffion and davery under which they 

groan, both from their civil and ecclefiadic governors. 

The kingdom is divided into twelve provinces or ju- 

rifdidtions. 
Naples, anciently Parthenope, afterwards Nea- 

polisy the capital of the kingdom of that name in 

Italy, lying in the province called Terra di Lavora, 

which is the riched and bed inhabited of the whole 
kingdom, and comprehends a part of the ancient Cam¬ 

pania Felix, or the Happy. This city is faid to be 

the firft for drength and neatnefs, and the third for 

bignefs, in all Italy. It is mod advantageoufly fitu- 
ated, having a delicious country on one fide, and a 

noble bay of the Mediterranean on the other, with an 

excellent harbour. The circumference, including the 
fuburbs, is faid not to be lefs than 18 Italian miles, 

and the number of the inhabitants therein above 
400,000. The houfes are of done, flat-roofed, and 

generally lofty and uniform ; but many of them have 
balconits, with lattice-windows. The dreets are well 

paved j but they are not lighted at night, and in the 
day-time are disfigured, in many places, by flails, 

on which provifions are expofed to fate. Here are 

a great number of fine churches, convents, fountains, 
and palaces of the nobility, many of whom condantly 

relide here. It is ufual to walk on the tops of the 

houfes in the evenings, to breathe the fw.ee t cool air, 
after a hot fultry day. The climate here is fo mild 

and warm, even in the winter, that plenty of green 
peafe, artichokes, afparagus, and other vegetables, 

/ may be had fo early as the beginning of the new year, 

and even all the winter. This city fwarms with monks 
and nuns of all forts, to fuch a degree, that there are 

no lefs than 19 convents of the Dominicans alone, 18 

of the Francifcans, 8 of the Augiuftines, and in pro- 

N A P 
portion of the red. The magnificence of many of the 

churches exceeds imagination. Iu a cloyder of the 

Carthufian monaftery is a crucifix, faid to be done by 
Michael Angelo, of inimitable workmanfhip. The 

fortifications of Naples are very flrong, both towards 

the land and the fea, there being no lefs than five 
cadles: yet the city is far from being fecure from a 

bombardment; for the fea is fo deep, that a large 
veffel may come up to the very mole, and there is 
nothing to prevent an enemy’s approaches on that fide, 

but a few galleys, the mole, and two fmall cadles. 
Pidtures, ftatues, and antiquities, are not fo common 

in Naples, as might be expected in fo great and an¬ 

cient a city, many of the mod valuable pieces having 
been fent to Spain by the viceroys. The bay is one 

of the fined in the world, being almod of a round 

figure, of about 30 miles in the diameter, and three 

parts of it flickered with a noble circuit of woods and 
mountains. The city hands in the bofom of this bay, 

in as pleafant a flotation, perhaps, as in the world. 

Mr Keyfler fays, they reckon about 18000 donne 
libere, or courtezans, in the city. Though the com¬ 

mon people are generally fo lazy as to prefer beggary 
or robbing to labour; yet there are fome flourifhing 

manufactures here, and a bride trade. The city is 

fupplied with a vafl quantity of water, by means of a 

very coftly aquedud, from the foot of Mount Vefu- 
vius. Mr Addifon fays, it is incredible how great a 

multitude of retainers to the law there are in Naples, 

who find continual employment from the fiery tem¬ 

per of the inhabitants. There are five piazzas or 

fquares in the city, appropriated to the nobility, viz. 

thofe called Capuana, Nido, Montagna, Porto, and 

Porta Nova. Of all the palaces, that of the king is 
not only the mod magnificent, but alfo in the bed; 

ftyle of architedure. The cathedral, though Gothic, 

is a very grand fplendid edifice. It is here that the 
head and blood of St Januarius,' the tutelary faint of 

Naples, are kept, the latter in two glafs or cry dal vials. 
The pretended liquefadion of the dried blood, as foon 

as brought near the head of the faint, is a thing well 
known; Mr Addifon fays, it is one of the mod bungling 

tricks he ever faw *. The harbour is fpacious, and • See I 
kept in good repair. It is fortified with a mole, Chemiftrj. I 

which runs above a quarter of a mile into the fea, andn° *37* * 

at the extremity has a high lantern to dired fliips 
fafely into the haibour. Luxury here is reflrained by 

fevere fumptuary laws, and the women are more clofe- 

ly confined than in any other city of Italy. Here is 
an univerfity and two academies of wits, the one 

called Gli Jlrdenti, and the other Gli Otiofi. The 

nunnery for ladies of quality is faid to be the largeft I' 
in the whole world, containing no lefs than 350 nuns, 

befides fervants. The Mount of Piety, or the office ' 

for advancing money to the poor, on pledges, at a 
low interefl, or without any, has an income of up¬ 

wards of 50000 ducats. The arfenal is faid to contain 

arms for 50000 men. The walls of the city confid of 
hard black quarry flones, called piperno.—Inftead of 

ice, vad quantities of fnow are ufed for cooling their 

liquors, not fo much as water being drank without it; 
fo that, it is faid, a fcarcity of it would as foon oc- 

cafion a mutiny as a dearth of corn or provifions. 

Certain perfons, who farm the monopoly of it from 

the government, fupply the city all the year round 
from 

[ 5288 ] 
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Narbo from a mountain about 18 miles off, at fo much the 

II pound. Naples Hands no miles fouth-eaft from 
i^arci us. Romej north-ead from Palermo in Sicily, 217 

fouth-ead from Florence, and 300 from Venice. E. 

Long. 14. 20. N. Lat. 40. 55. 

NARBO, (anc. geog.) a town of the Volcae Tec* 

tofages, called alfo Narbo Martins, from the Legio 

Martia, the colony led thither 59 years before the 

confulateof Csefar, (Velleius); increafed with a colony 

of the Decumani or tenth legion by Caefar. An ancient 

trading town on the Atax, which difcharges itfelf into 

the fea through the Lacus Rubrefus, or Rubrenfis. 

Capital of the Gallia Narbonenfis 5 furnamed Colonia 
Julia Paterna, from Julius C as far, the father of Au- 

gudus by adoption. Now called Narbonne, a city of 
Languedoc. 

NARBONNE, an ancient and large city of France, 

in Lower Languedoc, with an archbifhip’s fee, and 
famous for its honey. It is feated on a canal cut from 

the river Aude, which being but three miles from the 

fea, vcffels come up it laden with merchandise, which 

renders it a place of great trade. It is very ancient, 
being built in the time of the Romans ; and the ruins 

of a capitol, an amphitheatre, and feverai other build¬ 

ings, dill remain. It is divided into the city and the 

town, which are joined together by a bridge, with 

lioufes on each fide, in which the richeft merchants 

live. There are feverai churches and convents, and 

the metropolitan church has a handfome fteeple. E. 
Long. 2. 6. N. Lat. 43. 11. 

NARCISSUS, in fabulous hidory, the fon of the 

river Cephiffus and Liriope, the daughter of Oceanus, 

was a youth of great beauty. Tirefias foretold that 

he fhould live till he faw himfelf. He defpifed all the 

nymphs of the country; and made Echo languid) till 
fhe became a mere found, by refufing to return her 

paflion: but one day coming weary and fatigued from 

the chace, he flopped on the bank of a fountain to 
quench his third ; when, feeing his own form in the 

water, he became fo in love with the fhadowy image, 
that he languifhed till he died. On which the gods, 

being moved at his death, changed him into the flower 
which bears his name. 

Narcissus, a genus of the monogynia order, be¬ 

longing to the hexandria clafs of plants. The mod 
remarkable fpecies are, 

1. The badard narciflus, or common yellow Englifli 

daffodil, grows wild in great plenty in many of our 

woods and coppices, and under hedges in feverai parts 

of England. In the counties round London the herb- 

folks bring prodigious quantities in the fpri'ng of the 

year, when in bloom, root and all, and fell them about 

the dreets. Its commonnefs renders it of but little 

edeem with many; coiifidered, however, as an early 

and elegant flower, of exceeding hardinefs and eafy 
culture, it merits a place in every garden. 

2. The bicolor, or two-coloured incomparable nar- 
ciffus, hath a large, oblong, bulbous root; crowned 

with long, narrow, dark-green leaves, 12 or 14 inches 

long; an upright flower-dalk, about 15 inches high, 
terminated by an uniflorous fpatha, protruding one 

large flower with white petals, and a bell-fhaped, 
fpreading, golden nedlarium, waved on the margin, 

and equal in length with the corolla ; flowering in 

April. The varieties are, common fingle-flawered— 

femi-doublc-flowered, with the interior petals fome NV 

white, and fome yellow-with fulphur-colourtd 
flowers. 

3* The poeticus, poetic daffodil, or common white 
narciflus, is well known. Of this there are varieties 

with purple-cupped flowers—yellow-cupped flowers— 
double-flowered: all of them with entire white petals. 
It is the ancient celebrated narciflus of the Greek and 

Roman poets, which they fo greatly extol for its ex¬ 
treme beauty and fragrance. 

4. The bulbocodium, hath a fmall bulbous root, 
crowned with feverai narrow, fubulate, rnfli-like 

leaves, fix or eight inches long; amidd them a {lender, 

taper flower-dalk, fix inches high, terminated by an' 

uniflorous fpatha, protruding one yellow flower, ha¬ 

ving the nedlarium much larger than the petals, and 
very broad and fpreading at the brim; flowering in 

April. From the large fpreading nedlarium of this 
fpecies, which being three or four times longer than 
the petals, narrow at bottom, and widening gradually 

to the brim, fo as to refemble the fhape of fome old- 

fafhioned hoop-petticoats, it obtained the name hoop- 
petticoat narciffus. 

5. The ferotiuus, or late-flowering fmall autumnal 

narciflus, hath a fmall bulbous root; crowned with a 

few narrow leaves ; amidd them a jointed flower-dalk, 

eight or nine inches high, trrminated by an uniflorous 

fpatha, protruding one white flower, having a fhort, 

fix-parted, yellow nedlarium ; flowering in autumn. 

6. The tazetta, or multiflorous daffodil, commonly 

called polyanthus narciffus, hath a very large, roundifh, 

bulbous root; long, narrow, plane leaves; an upright 
flower-dalk, rifingfrom 10 or 12 inches to a foot and 

a half high; terminated by a multiflorous fpatha, 

protruding many large, fpreading, white ^pd yellow 

flowers, in a cluder, having bell-fhaped nedtariums 

fhorter than the corolla; flowering in February, March, 

and April, and is very fragrant. The varieties of this 
are very numerous, confiding of about eight or nine 
principal forts, each of which having many interme¬ 

diate varieties; amounting in the whole greatly above 

an hundred in the Dutch florids catalogues, each va¬ 
riety didinguifhed by a name according to the fancy 

of the fird raifer of it. They are all very pretty flow¬ 

ers, and make a charming appearance in the flower- 

borders, &c. they are alfo finely adapted for blowing 

in glaffes of water, or in pots, to ornament rooms in 
winter. 

7. The jonquilla, or jonquil, fometimes called rujh- 
leaved daffodil, hath an oblong, bulbous, brown root; 

fending up feverai long, femi-taper, rufh-like, bright- 

green leaves ; amidd them an upright green flower- 
ltalk, a foot or 15 inches high ; terminated by a mul¬ 

tiflorous fpatha, protruding many yellow flowers, of¬ 

ten expanded like a radius, each having a hemifphe- 

rical, crenated nedlarium, fhorter than the petals; 

flowering in April, and modly of a fine fragrance. 

The varieties are. Jonquil minor with Angle flowers 

—jonquil major with fingle flowers—fiarry flowered 

—yellow and white flowered—white-flowered—femi- 

double-flowered—double-flowered—and large double 

inodorous jonquil: aH of them multiflorous, the Angles 

in particular; but fometimes the doubles produce only 
two or three flowers from a fpatha, and the Angles 

commonly fix or eight. All the forts have fo fine a 

29 Y 2 fhape, 

I 



N A R [ 5290 ] N A R 
Narciffus. fhape, fofoft a colour, and fo fweet a fcent, that they 

■" “■ are fome of the moft agreeable fpring-flowers. 
8. The calathinus, or multiflorous yellow narciffus, 

hath a large bulbous root ; crowned with long, nar¬ 

row, plane leaves; and amidft them an ereft, robuft 
flower-ttalk, terminated by a multiflorous fpatha, pro¬ 

truding many large, entire, yellow flowers having a 

bell-fhaped, (lightly crenated nedlarium, equal iulength 

with the petals. 
9. The odorus, odoriferous or fweet fcented flarry 

yellow narciffus, hath a bulbous root; narrow leaves; 

ereft flower-ftalk, a foot or more high, terminated by 

a fub-multiflorous fpatha, protruding fometimes but 

one, and fometimes feveral entirely yellow flowers, ha¬ 
ving a companulated, fix-parted, fmooth nedlarium, 

half the length of the petals. 
10. The triandrus, or triandrous rufh-leaved white 

narciffus, hath a bulbous root; very narrow, rufh-like 

leaves ; eredl flower-ftalk, terminated by an uniflorous 

fpatha, protruding one fnowy-white flower, having 
a bell fhaped, crenated nedlarium, half the length 

of the petals, and with moftly triandrous or three (la¬ 

mina. 
11. Thetrilobus, or trilobate yellow narciffus, hath 

a bulbous root; narrow rufh-like leaves; eredt flower - 

ftalks, terminated by a fub-multiflorous fpatha, pro¬ 

truding fometimes but one or two, and fometimes fe¬ 

veral, yellow flowers, having a-bell-fhaped, three-lobed 

nedlarium, half the length of the petals. 
12. The minor, or yellow winter daffodil, hath e 

N fmall bulbous root; plane leaves, eight or ten inches 
long, and more than half a one broad ; an eredt flower- 
ftalk, terminated by an uniflorous fpatha, portruding 

one nodding yellow flower, with fpear-fhaped petals, 
having an obconic, fix-parted, waved nedlarium, equal 

to the length of the corolla 5 flowering in winter, or 

very early in fpring. 
All thefe 12 fpecies of narciffus are of the bulbous- 

rooted tribe, and univerfally perennial in root, but an¬ 

nual in leaf and flower-ftalk; all of them rifing annual¬ 

ly in fpring, immediately from the crown of the bulb, 

firft the leaves, and in the midft of them the flower- 
ftalk, one only from each root, entirely naked or leaf- 

lefs, each terminated by a fpatha or (heath, which o- 
pens on one fide to protrude the flowers, and then wi¬ 

thers ; the flowers, as before obferved, are all hexa- 
petalous, each furnifhed with a nedlarium in the centre, 

and are univerfally hermaphrodite : they are large and 
confpicuous, appearing moftly in the fpring-ieafon, 

enerally from March or April until June, fucceeded 

y ripe feed in July ; then the leaves and flower-ftalks 
decay, and the roots defift from growing for fome 

time ; at which period of reft is the only proper time 

to take up or tvanfplant the roots from one place to 
another, or to feparate the offsets; for they all mul¬ 

tiply abundantly by offset young bulbs from the main 

root, infomuch that a Angle bulb will in one or two 
years be increafed into a large duller of feveral bulbs, 

clofely placed together, and which every fecond or 

third year fhould be taken up at the above period in 
order to be feparated ; and each offset fo feparated 
commences a diftindl plant, which being planted again 

in autumn, produces flowers the following fummer, 

alike in every refpedt to thofe of their refpedlive parent- 

bulbs- All the fpecies are fo hardy that they profper 

in any common foil of a garden : obferving, however, Narcotics 

to allow the finer forts of polyanthos narciffus, in par- II , 

ticular, principally a warm dry fituation; all the others Narratl0n* 

may be planted any where in the open dry borders and 
flower-beds. 

NARCOTICS, in medicine, foporiferous drugs, 
which bring on a ftupefadlion. Among narcotics the 

moft eminent are thofe ufually prepared for medicinal 

ufes of the whole poppy, efpecially opium ; as alfo all 

thofe prepared of mandragoras, hyofciamus, ftramo- 
nitim, and datura. 

NARDO, a pretty populous town in the kingdom 
of Naples, and in the Terra d’Otranto, with the title 

of a duchy and a bifhop’s fee. E. Long. 18. 27. N. 

Lat. 43. 28. 
NARRATION, in oratory, poetry, and hiftory, 

a recital or rehearfal of a fadl as it happened, or when 

it is fuppofed to have happened. See Oratory, 

n°26. 123. 
Concerning Narration and Defcription, we have 

the following rules and obfervations in the Elements 

of Criticifm. 
1. The firft rule is, That in hiftory the reflections 

ought to be chafte and folid ; for while the mind is in¬ 

tent upon truth, it is little difpofed to the operations 

of the imagination. Strada’s Belgic hiftory is full of 

poetical images, which, being difcordant with the 

fubjedl, are unpleafant ; and they have a dill worfe 
effedt, by giving an air of fidtion to a genuine hiftory. 

Such flowers ought to be fcattered with a fparing 

hand, even in epic poetry ; and at no rate are they 
proper, till the reader be warmed, and by an enlivened 

imagination be prepared to relifh them : in that^late 

of mind, they are agreeable ; but while we are fedate 

and attentive to an hiftorical chain of fadls, we rejedt 
with difdain every fidlion. 

2. Vida, following Horace, recommends a mo- 
deft commencement of an epic poem ; giving for a 

reafon, That the writer ought to hufband his fire. 

Befides, bold thoughts and figures are never relifhed 

till the mind be heated and thoroughly engaged, which 

is not the reader’s cafe at the commencement. Homer 
introduces not a Angle fimile in the firft book of the 

Iliad, nor in the firft book of the Odyffey. On 

the other hand, Shakefpeare begins one of his plays 

with a fentunent too bold for the moft heated imagi¬ 

nation : 

Bedford. Hung be the heav’ns with black, yield day 

to n ght! 

Comets, importing change of times and ftates, 
Brandifh your cryflal treffes in the (ley, 
And with them fcourge the bad revolting ftars. 

That have confented unto Henry’s death! 

Henry the Fifth, too famous to live long! 

England ne’er loft a king of fomuch worth. 
Firft part Henry VI. 

The paffage with which Strada begins his hiftory, is 
too poetical for a fubjedl of that kind; and at any rate 

too high for the beginning of a grave performance. 
3. A third rule or obfervation is, That where the fub¬ 

jedl is intended for entertainment folely, not for in- 

ilruftion, a tiling ought to be deferibed as it appears, 
not as it is in reality. In running, for example, the 

impulfe upon the ground is proportioned in fome de¬ 
gree 
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Narration.'gree to the celerity of motion ; though in appearance 

——-it is otherwife, for a perfon in fwift motion feems to 
flrim the ground, and fearcely to touch it. Virgil, with 

great tafte, deferibes quick running according to ap¬ 

pearance ; and raifes an image far more lively, than by 

adhering fcrupuloully to truth : 

Hos fuper advenit Volfca de gente Camilla, 

Agmen agens equitum et florentes sere catervas, 

Bellatrix : non ilia colo calathifve Minervse 

Foemineas aflueta manus ; fed prselia virgo 
Dura pati, curfuque pedum praevertere ventos. 

Ilia vel inta&se fegetisper fumma volaret 

Gramina: nec teneras curfu laefifiet ariftas: 
Vel mare per medium, fluftu fufpenfa tumenti, 

Ferret iter : celeres nec tingeret sequore plantas. 
JEneid. vii. 803. 

4. In narration as well as in defeription, objects 

ought to be painted fo accurately as to form in the 

mind of the reader diftinft and lively images. E- 

very ufelefs circumftance ought indeed to be fupprefs- 
ed, becaufe every fuch circumftance loads the narra¬ 

tion ; but if a circumftance be neceflary, however 

flight, it cannot be deferibed too minutely. The force 
of language confifts in raifing complete images ; which 

have the effeft to tranfport the reader as by magic in¬ 
to the very place of the important aftion, and to con¬ 

vert him as it were into a fpe&ator, beholding every 

thing that pafles. The narrative in an epic poem 
ought to rival a pidlure in the livelinefs and accuracy 

of its reprefentations: no circumftance muft be omit¬ 

ted that tends to make a complete image; becaufe an 

imperfeft image, as well as any other imperfeift con¬ 

ception, is cold and uninterefting. We fhall illuftrate 

this rule by feveral examples, giving the firft place 

to a beautiful paflage from Virgil : 

Qualis populed mcerens Philomela fub umbra. 

AmifTos queritur foetus, quos durus arator 

Obfervans uido implumes detraxit. 

Georg. lib. 4. /. 5tr. 
The poplar, plowman, and unfledged young, though 

not eflential in the defeription, tend to make a com¬ 

plete image, and upon that account are an embellifh- 

ment. 

Again : 

Hie viridem JEneas frondenti ex ilice metam 

Conftituit, fignum nautis. JEneid. v. 129.. 

Elprace addrefling to fortune : 

Te pauper ambit follicita prece 
Ruris colonus : te dominam sequoris, 

Quicumque Bithyna lacefiit 

Carpathium pelagus Carina. 

Carm. lib. 1. ode 35. 
. , — Ilium ex mcenibu8 hofticis 

Matrona bellantis tyranni 

Profpiciens, et adulta virgo, 

Sufpiret: Eheu, ne rudis agminum f 

Sponfus laceflat regius afperum 
Ta&u leonem, quern cruenta 

Per medias rapit ira csedes. 
Carm. lib. 3. ode 2. 

Shakefpear fays, “ You may as well go about to turn 

the fun to ice by fanning in his face with a peacock's 

feather.’’ The peacock’s feather, not to mention the 

beauty of the objeft, completes the image: an accu- Narration, 

rate image cannot be formed of that fanciful opera- 
tion, without conceiving a particular feather ; and 

one is at a lofs when this is negledled in the deferip¬ 

tion. Again, “ The rogues flighted me into the river 
with as little remorfe, as they would have drown’d a 

bitch’s blind puppies, fifteen i’ th’ litter.” 

Old Lady. You would not be a queen ? 

Anne. No, not for all the riches under heaven. 

Old Lady. ’Tis ftrange : a three-pence bow’d would 
hire me, old as I am, to queen it. 

Henry VIII. ail. 2. fc. 5. 
In the following paflage, the aftion, with all its ma¬ 

terial circumftances, is reprefented fo much to the life, 
that it would fcarce appear more diftindl to a real fpec- 

tator; and it is the manner of defeription that con¬ 

tributes greatly to the fublimity of the paflage. 

He fpake ; and to confirm his words, out-flew 

Millions of flaming fwords, drawn from the thighs 

Of mighty cherubim ; the fudden blaze 

Far round illumin’d hell: highly they rag’d 

Againft the Higheft, and fierce with grafped arms, 

Clalh’d on their founding fhields the din of war, 

Hurling defiance toward the vault of heav’n. 

Milton, b. 1. 
The following paflage from Shakefpeare falls not 

much Ihort of that now mentioned in particularity of 

defeription r 

O you hard hearts! you cruel men of Rome ! 

Knew ycu not Pompey ? Many a time and oft 
Have you climb’d up to walls and battlements, 

To tow’rs and windows, yea, to chimney-tops. 

Your infants in your arms; and there have fat 
The live-long day with patient expedition 

To fee great Pompey pafs the ftreets of Rome ; 

And when you fawhis chariot but appear, 

Have you not made an univerfal Ihout, 
That Tyber trembled underneath his banks, 

To hear the replication of your founds. 

Made in his concave ihores ? 
Julius Cafar, all I. fc. 

The following paflage is fcarce inferior to either of 

thofe mentioned : 

“ Far before the reft, the fon of Oflian comes; 

bright in the fmiles of youth, fair as the firft beams 
of the fun. His long hair waves on his back: hi3 

dark brow is half beneath his helmet. The fword „ 

hangs loofe on the hero’s fide ; and his fpear glitters 

as he moves. I fled from his terrible eye, King of 

high Temora.” Fingal. 

The Henriade of Voltaire errs greatly againft the 

foregoing rule : every incident is touched in a fummary 
way, without ever defeending to circumftances. This 

manner is good in a general hiftory, the purpofe of 

which is to record important tranfadlions: but in a 

fable it is cold and uninterefting; becaufe it is imprac 
ticable to form diftindl images of perfons or things re¬ 

prefented in a manner fo fuperficial. 

It is obferved above, that every ufe.'efs circumftance 

ought to be fupprefled. The crowding fuch circum¬ 

ftances is, on the one haud, not lefs to be avoided, 
than the concifenefs for which Voltaire is blamed, on 

the other. In the iEneid, Barce,. the nurfe of Si- 
chxus*. 
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Narration, chaeus, whom we never hear of before norafter, is in¬ 

troduced for a purpofe not more important than to call 

Anna to her fitter Dido : and that it might not be 

thought unjuft in Dido, even in this trivial circnm- 

jftance, to prefer her hufband’s nurfe before her own, 
the poet takes care to inform his reader, that Dido’s 

nurfe was dead. To this may be oppofed a beautiful 

pafTage in the. fame book, where, after Dido’s laft 
fpeech, the poet, without detaining his readers by de- 

fcribing the manner of her death, hattens to the la- 

mentation of her attendants: 

Dixerat: attjue illam media inter talia ferro 

Collapfam afpiciunt comites, enfemque cruore 
Spumantem, fparfafque manus. It clamor ad alta 

Atria, concuffam bacchatur fama per urbem; 
Lamentis gemituque et fcemineo ulqlatu 

Tedla fremunt, refonat magnis plangoribus aether. 

Lib. 4. 1. 663. 

As an appendix to the foregoing rule, may be added 

the following obfervation, That to make a fudden and 
jftrong impreffion, fome Angle circumftance, happily 

fele&ed, has more power than the molt laboured de- 

fcription. Macbeth, mentioning to his lady fome 

voices he heard while he was murdering the King, 

fays, 
There’s one did laugh in fleep,and one cry’d Murder! 

They wak’d each other; and I ftood and heard them; 

But they did fay their prayers, and addrefs them 

Again to fleep. 

Lady. There are two lodg’d together. 
Macbeth. One cry’d, God blefs us! and, Amen! 

the other; 

As they had feen me with thefe hangman’s hands. 
Liftening their fear, I could not fay, Amen, 

When they did fay, God blefs us. 
Lady. Confider it not fo deeply. 

•Macbeth. But wherefore could not l pronounce 
Amen? 

I had mod need of bleffing, and Amen 

Stuck in my throat. 

Lady. Thefe deeds mutt not be thought 
After thefe way3; fo, it will make us inad. 

Macbeth. Methought, I heard a voice cry, 
Sleep no more! 

Macbeth doth murder fleep, &c. Ail 2. fc. 3. 

Defcribing prince Henry; 

I faw young Harry, with his beaver on, 
His cuiffes on his thighs, gallantly arm’d, 

Rife from the ground like feather’d Mercury; 
And vaulted with fuch eafe into his feat, 

As if an angel dropt down from the clouds, 
To turn and wind a fiery Pegafus, 

And witch the world with noble horfemanfhip. 
Firji part Henry IV. ail 4. fc. 2. 

King Henry. Lord Cardinal, if thou think’ft on 

Heaven’s blifs. 

Hold up thy hand, make fignal of thy hope. 

He dies, and makes no fign! 

Second part Henry VI. ail 3. fc. IO. 

The fame author, fpeaking Iudicroufly of an army 

debilitated with difeafes, fays, 

“ Half of them dare not (hake the fnow from off 

their caffocks, left they fhake themfelves to pieces.” 

“ I have feen the walls of Balclutha, but they were 

defolate. The flames had refounded in the halls: and" 

the voice of the people is heard no more. The ftream 

of Clutha was removed from its place by the fall of the 

walls. The thiftle Ihook there its lonely head: the 

mofs whittled to the wind. The fox looked out from 
the windows: and the rank grafs of the wall waved 

round his head. Defolate is the dwelling of Morna: 

file nee is in the houfe of her fathers.” Fingal, 

To draw a charafter is the mafter-ftroke of deferip* 
tioja. In this Tacitus excels: his portraits are natural 

and lively, not a feature wanting or mifplaced. Shakc- 
fpeare, however, exceeds Tacitus in livelinefs ; fome 

charadterittical circumttance being generally invented 

or laid hold of, which paints more to the life than 

many words. The following inftances will explain our 

meaning, and at the fame time prove our obfervation 
to be juft. 

Why fhould a man, whofe blood is warm within,, 

Sit like his grandfire cut in alabafter? 
Sleep when he wakes, and creep into the jaundice, 

By being peevifh? I tell thee what, Anthonio, 

(I love thee, and it is my love that fpeaks), 
There are a fort of men, whofe vifages 

Do cream and mantle like a Handing pond; 
And do a wilful ttillnefs entertain, 

With purpofe to be drefs’d in an opinion 

Of wifdom, gravity, profound conceit; 
As who (hould fay, I am Sir Oracle, 

And when I ope my lips, let no dog bark! 

O my Anthonio ! I do know of thofe, 

That therefore only are reputed wife, 

For faying nothing. 

Merchant of Venice, ail. l. fc. 2. 
Again: 

“ Gratiano fpeaks an infinite deal of nothing, more 

than any man in all Venice: his reafons are two grains 
of wheat hid in two bulhels of chaff; you fhall feek all 

day ere you find them; and when you have them, they 

are not worth the fearch.” Ibid. 

In the following paffage, a charafter is completed by 

a fingle ftroke: 

Shallow. O the mad days that I have fpent; and to 
fee how many of mine old acquaintance are dead. 

Silence. We fhall all follow, coufin. 

Shallow. Certain, ’tis certain, very fnre, very fure; 
Death (as the Pfalmift faith) is,certain to all: all (hall 

die. How a good yoke of bullocks at Stamford fair? 
Slender. Truly, coufin, I was not there. 

Shallow. Death is certain. Is old Double of your 
town living yet ? 

Silence. Dead, Sir. 

Shallow. Dead! fee, fee; he drew a good bow: and 

dead. He fhot a fine fhoot. How a fcore of ewes now? 

Silence. Thereafter as they be. A fcore of good 
ewes may be worth ten pounds. 

Shallow. And is old Double dead ? 

Second part Henry IV. ail. 3. fc. 3. 

Defcribing a jealous hufband: 

“ Neither prefs, coffer, cheft, trunk, well, vault, but 

be hath an abttract for the remembrance of inch places, 
and goes to them by his note. There is no hiding you 

in the houfe.” Merry Wives of Windfor, ail 4. fc. 3. 
Congreve 

Narratio 
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Narration. Congreve has an inimitable ftroke of this kind in his 

-’comedy of Love for Love: 

Ben legend. Well, father, and how do all at home? 

how does brother Dick, and brother Val? 
Sir Sampfon. Dick, body o’ me, Dick has been dead 

thefe two years. I writ you word when you were at 

Leghorn. 
Ben. Mefs, that’s true; marry, I had forgot. Dick’s 

dead, as you fay. Aft 3. fc. 6. 

Falftaff fpeaking of Ancient Piftol: 

“ He’s no fwaggerer, hoftefs; a tame cheater i’faitb; 

you may ftroak him as gently as a puppy-greyhound; 

he will not fwagger with a Barbary hen, if her feathers 

turn back in any (hew of refiftance.” 

Second part Henry IV. a£l 2. fc. 9. 

Ofiian among his other excellencies is eminently fuc- 

cefsful in drawing chara&ers; and he never fails to de¬ 

light his reader with the beautiful attitudes of his he¬ 

roes. Take the following inftances: 

“ O Ofcar! bend the flrong in arm; but fpare the 

feeble hand. Be thou a dream of many tides againft 

the foes of thy people; but like the gale that moves the 

grafs to thofe who a(k thine aid.—So Tremor lived; 

fuch Trathal was; and fuch has Fingal been. My arm 

was the fupport of the injured ; and the weak retted 
behind the lightning of my fteel.” 

“ We heard the voice of joy on the coaft, and we 

thought that the mighty Cathmor came. Cathmor the 

friend of ttrangers! the brother of red-haired Cairbar! 

But their fouls were not the fame 5 for the light of hea¬ 
ven was in the bofom of Cathmor. His towers rofe on 

the banks of Atha : feven paths led to his halls: feven 
chiefs ftood on thefe paths, and called the ftranger to 

the feaft. But Cathmor dwelt in the wood to avoid the 
voice of praife.” 

“ Dermid and Ofcar were one: they reaped the 

battle together. Their friendfhip was ftrong as their 

fteel; and death walked between them to the field. 
They rufh on the foe like two rocks falling from the 

brow of Ardven. Their fwords are ftained with the 

blood of the valiant: warriors faint at their name. 

Who is equal to Olcar but Dermid ? who to Dermid 
but Ofcar?” 

“ Son of Comhal, replied the chief, the ftrength of 
Morni’s arm has failed: I attempt to draw the fword 

of my youth, but it remains in its place: I throw the 

fpear, but it falls fhort of the mark: and I feel the 

weight of my fliield. We decay like the grafs of the 

mountain, and our ftrength returns no more. I have 

a fon, O Fingal! his foul has delighted in the a&ions 

of Morni’s youth ; but his fword has not been fitted 

againil the foe, neither has his fame begun. 1 come 
with him to battle, to direct his arm. His renown will 

be a fun to my foul, in the dark hour of my departure. 

O that the name of Morni were forgot among the peo- 

- - pie! that the heroes would only fay, Behold the father 
cf Gaul.’' 

Some writers, through heat of imagination, fall into 
contradiction; fome are guilty of downright abfurdi- 

ties; and fome even rave like madmen. Againft fuch 

capital errors one cannot be more effectually warned 

than by collecting inftances; and the firft (hall be of a 

contradiction, the moft venial of all. Virgil fpeaking Narration, 

of Neptune, 

Interea magno mifeere murmure pontum, 

Emiffamque hyemem fenfit Neptunus, et imis 

Stagna refufa vadis: graviter commotus, et alto 

Profpiciens, fumma placidum caput extulit unda. 

Mneid. i. 128. 
Again: 

When firft young Maro, in his boundlefs mind, 

A work t’outlaft immortal Rome defigned. 

Ejfay on Criticifm> l. 3®. 

The following examples are of abfurdities. 

“ Alii pulfis e tormento catenis difeerpti feftique, 

dimidiato corpore pugnabant fibi fuperftites, ac pe- 

remptae partes ultores.” Strada, dec. 2. /. 2. 

II pover huomo, che non fen’ era accorto, 

Andava combattendo, ed era morto. Berni. 

He fled, but flying, left his life behind. 

Iliad xi. 443. 
Full through his neck the weighty falchion fped: 

Along the pavement roll’d the mutt’ring head. 

Odyjey xxii. 365. 

The laft article is of raving like one mad. Cleopatra 
fpeaking to the afpic, 

--Welcome, thou kind deceiver, 

Thou beft of thieves; who, with an eafy key, 
Doft open life, and unperceiv’d by us 
Even fteal us from ourfelves; difeharging fo 

Death’s dreadful office, better than himfelf; 
Touching our limbs fo gently into dumber, 

That Death (lands by, deceiv’d by his own image, 
And thinks himfelf but deep. 

Dryden, All for Love, a£l 5. 

Having difeufied what obfervations occurred upon 
the thoughts or things expreffed, we proceed to what 

more peculiarly concern the language or verbal drefs. 

As words are intimately connected with the ideas they 
reprefent, the emotions raifed by the found and by the 

fenfe ought to be concordant. An elevated fubjeft re¬ 

quires an elevated ftyle; what is familiar, ought to be 
familiarly expreffed: a fubjeft that i3 ferious and im¬ 

portant, ought to be clothed in plain nervous language: 
a defeription, on the other hand, addrefled to the ima¬ 

gination, is fufceptible of the higheft ornaments that 

founding words and figurative exprefiion can bellow 

upon it. 
We (hall give a few examples of the foregoing rules. 

A poet of any genius is not apt to drefs a high fub- 

je& in low words; and yet blemifhes of that kind are 
found even in claflieal works. Horace, obferving that 

men are fatisfied with themfelvts, but feldom with 

their condition, introduces Jupiter indulging to each 

his own choice: 

Jam faciam quod vultis: eris tu, qui modo miles, 

Mercator: tu, coniultus modo, rufticus: hinc vos, 
Vos hinc mutatis difeedite partibus: eia, 

Quid ftatis? nolint: atqui licet effe bratis. 

Quid caufae eft, merito qu'n illis Jupiter amhas 

lratas luce as infiet? neque fe fore polthac 
Tam facilem dicat, votis ut prasbeat auretn? 

Sat. lib. 1. fat. 1. /. 15. 

Jupiter in wrath puffing up both cheeks, is a low and 

even ludicrous exprdfion, far from fuitable to the gra¬ 

vity 
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Narration, vity and importance of the fubjed: every one muft 

' ““feel the difcordance. The following couplet, finking 

far below the fubjed, is no lefs ludicrous: 

Not one looks backward, onward flill he goes, 

Yet ne’er looks forward farther than his nofe. 
EJfay on Man, ep. iv. 223. 

On the other hand, to raife the expreffion above the 

tone of the fubjed, is a fault than which none is more 

common. Take the following inftances: 

Orcan Je plus fidele a ferver fes defleins, 

Ne fous le ciel brulant des plus noirs Affricains. 
Bajaztt, ad 3. fc. 8. 

Les ombres par trois fois ont obfcnrci les cienx 
Depuis que le fommeil n’eil entre dans vos yenx ; 

Et le jour a trois fois chafle la nuit obfcure 
Depuis que votre corps languit fans nourriture. 

Phedra, ad I. fc. 3. 

Affueris. Ce mortel, qui montra tant de zele pour 

moi, Vit-il encore? 
Afapb.-II voit l’aftre qui vous eclaire. 

EJlher, ad 2. fc. 3. 

Out, c’eft Agamemnon, c’eft ton roi qui t’eveille; 

Viens, reconnois la voix qui frappe ton oreille. 
Iphigcnie. 

No jocund health that Denmark drinks to-day, 

But the great cannon to the clouds fiiall tell; 

And the king’s rowfe the heav’n fhall bruit again, 

Refpeaking earthly thunder. 

Hamlet, ad I. fc. 2. 

-In the inner room 

I fpy a winking lamp, that weakly ftrikes 

The ambient air, fcarce kindling into light. 
South erne, Fate of Capua, ad 3. 

In the funeral orations of the bifhop of Meaux, the 
following paflages are raifed far above the tone of the 

fubjed: 

“ L’Ocean etonnd de fe voir traverfd tant de fois, en 

des appareils fi divers, et pour des caufes fi differentes, 

&c.” - p. 6. 

“ Grande reine, je fatisfais a vos plus tendres defirs, 

qtiand je celebre ce monarque; et fon cceurqui n’a ja¬ 

mais vecu que pour lui, fe eveille, tout poudre qu'il 

eft, et devient fenfible, m£me fous ce drap mortuaire, 
au nom d’un epoux fi cher.” p. 32. 

The following pafiage, intended, one would imagine, 

as a receipt to boil water, is altogether burlefque by 
the laboured elevation of the didions 

A mafly caldron of ftupendous frame 
They brought, and plac'd it o’er the riling flame: 

Then heap the lighted wood; the flame divides 
Beneath the vafe, and climbs around the fides: 
In its wide womb they pour the rulhing ftream: 

The boiling water bubbles to the brim. 

Iliad, xviii. 405. 

In a pafiage at the beginning of the 4th book of 
Telemachus, one feels a fudden bound upward without 

preparation, which accords not with the fubjed: 

“ Calypfo, qui avoit ete jufqu’ a ce moment immo¬ 

bile et tranfportee de plaifir en ecoutant les avantures 
de Telemaque, l’interrompit pour lui faire prendre 

quelque repos. II eft terns, lui dit-elle, que vous alliez 
gouter la douceur du fommeil apres tant de travaux. 

Vous a’avez rien a craindre id^ tout vous eft favora¬ 

ble. Abandonnez vous done a la joye. Goutez la Narration! 

paix, et tous les autres dons des dieux dont vous allez- 
dtre comble. Demain, quand VAurore avec fes doigts 

de rofes entr'ouvira les portes dorees de I'Orient, et que 

le cbevaux du foleil fortans de I'onde amere repandront 
les flames du jour, pour chaffer devant eux toutes les 

etoiles du ciel, nou3 reprendrons, mon cher Telemaque, 
l’hiftoire de vos malheurs.” 

This obvioufly is copied from a fimilar pafiage in the 

-dineid, which ought not to have been copied, becaufe 

it lies open to the fame cenfure; but the force of au¬ 
thority is great: 

At regina gravi jamdudum faucia cura 

Vnlnus alit venis, et caeco carpitur igni. 

Multa viri virtus animo, multufque recurfat 

Gentis honos: haerent infixi pedore vultus, 

Verbaque: nec placidam membris dat cura quieter* 
Pojlera Phoebe a luflrabat lampade terras, 

Humentemque Aurora polo di mover at umbram; 

Cum fic unammem alloquitur malefana fororem. 

Lib. iv. 1 
The language of Homer is fuited to his fubjed, not 

lefs accurately than the adions and fentiments of his 

heroes are to their charaders. Virgil, in that particu¬ 

lar, falls Ihort of perfection: his language is ftately 
throughout: and though he defends at times to the 

fimpleft branches of cookery, roafting and boiling for 

example, yet he never relaxes a moment from the high 
tone. In adjufting his language to his fubjed, no wri¬ 

ter equals Swift. We can recoiled but one exception, 

which at the fame time is far from being grofs: The 

Journal of a modern Lady is compofed in a ftyle blend- 
ing fprightlinefs with familiarity, perfedly fuited to 

the fubjed: in one pafiage, however, the poet, devia¬ 
ting from that ftyle, takes a tone above his fubjed. 

The pafiage we have in view begins /. j 16. But let 
me nows a ’while furvey, lAc. and ends at l. 135. 

It is proper to be obferved upon this head, that wri¬ 

ters of inferior rank: are continually upon the ftretch 

to enliven and enforce their fubjed by exaggeration 
and fuperlatives. This unluckily has an effed contrary 

to what is intended: the reader, difgufted with lan¬ 

guage that fwells above the fubjed, is led by contraft 

to think more meanly of the fubjed than it may pof- 
fibly deferve. A man of prudence, befide, will be no 
lefs careful to hufband his ftrength in writing than in 

walking: a writer too liberal of fuperlatives, exhaufts 
his whole flock upon ordinary incidents, and referves 

no fhare to exprefs, with greater energy, matters of 
importance. 

Many writers of that kind abound fo in epithets, as 
if poetry confifted entirely in high-founding words. 
Take the following inftance: 

When black-brow’d night her dufky mantle fpread, 

And wrapt in folemn gloom the fable fky; 

When foothing fleep her opiate dews had fhed. 
And feal’d in filken flumbers ev’ry eye: 

My wakeful thought admits no balmy reft. 
Nor the fweet blifs of foft oblivion fhare: 

But watchful wo diftrads my aching breaft, 

My heart the fubjed of corroding care : 
From haunts of men with wandring Heps and flow 

I folitary deal, and foothe my penfive wo. 

Here every fubftantive is faithfully attended by fome 

tumid 
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'Narration, tumid epithet. 

~ We proceed to a fecond remark, not lefs important 
than the former. No perfon of rcfleftion but muft be 

fenfible, that, an incident makes a ftronger impreffion 

on an eye-witnefs, than when heard at fecond-hand. 

Writers of genius, fenfible that the eye is the befta- 
venue to the heart, reprefent every thing as pafiing in 

our fight; and, from readers or hearers, transform us 

as it were into fpeftators : a Ikilful writer conceals him- 

fe'f, and prefents his perfonages: in a word, every 

thing becomes dramatic as much as poffible. Plutarch, 

de gloria Athenienjiuvi, obfcrves, that Thucydides 
makes his reader a fpedlator, and infpires him with 

the fame paffions as if he were an eye-witnefs. 

In the fine arts, it is a rule, to put the capital ob- 

je£U in the ftrongeft point of view; and even to pre- 

fent them oftener than once, where it can be done. In 

hiftory-painting, the principal figure is placed in the 

front, and in the bed light: an equelirian ftatue is 

placed in a centre of ftreets, that it may be feen from 

many places at once. In no compofition is there greater 

opportunity for this rule than in writing: 

----Sequitur pulcherrimus Aftur, 

Aftur equo fidens et verficoloribus armis. 

JEneid. x. 180. 

-.-Full many a lady 

i I’ve ey’d with bell regard, and many a time 

Th’ harmony of their tongues hath into bondage 
Brought my too diligent ear: for feveral virtues 

Have I lik’d feveral women; never any 

With fo full foul, but fome defeft in her 

Did quarrel with the nobleft grace file ow’d, 

And put it to the foil. But you, O you, 

So perfect, and Jo peerlefs, are created 

Of every creature’s belt. Tempejl, ail 3. fc. I. 

Orlando.,—-- Whate’er you are 

That, m the defart inaccefiible, 

Under the fhade of melancholy boughs, 

Lofe and negleft the creeping hours of time; 

If ever you have look’d on better days; 

If ever been where bells have knoll’d to church; 
If ever fat 3t any good man’s feaft; 

If ever from your eye-lids wip’d a tear, 

And know what ’tis to pity, and be pity’d; 

Let gentlenefs my ftrong inforcement be, 
In the which hope I blufii, and hide my fword. 

Duke fen. True is it that we have feen better days; 

And have with holy bell been knoll’d to church; 

And fat at good mens feafts; and wip’d our eyes 

Of drops that facred pity had engender’d: 

And therefore fit you down in gentlenefs, 

And take upon command what help we have. 

That to your wanting may be miniftred. 

As you like it. 
With the converfing I forgot all time; , 

All feafons and their change, all pleafe alike. 
'Sweet is the breath of morn, her riling fweet, 

With charm of earlieft birds; pleafant the fun 

When firft on this delightful land be fpreads 

His orient beams, on herbs, tree, fruit, and flow’r 

Glittering with dew; fragrant the fertile earth 

After foft fhow’rs; and fweet the coming on 

Of grateful ev’ning mild, the filent night 
With this her folemn bird, and this fair moon, 

And thefe the gems of heav’n, her ftarry train : 

Vou VII. 2 

N A R 
But neither breath of morn, when Ihe afcends 

With charm of earlieft birds, nor riling fun 

On this delightful land, nor herb, fruit, flow’r, 

Glittering with dew, nor fragrance after Ihowr’s, 

Nor grateful ev’ning mild, nor filent night, 

With this her folemn bird, nor walk by moon, 

Or glittering ftar-light, without thee is fweet. 

Paradife Lojl, book 4. / 634. 
“ What mean ye, that ye ufe this proverb, The fa¬ 

thers have e^ten four grapes, and the childrens teeth 
are fet on edge? As I live, faith the Lord God, ve 

Ihall not have occafion to ufe this proverb in Ifrael. If 

a man keep my judgments to deal truly, he is juft, he 

Ihall furely live. But if he be a robber, a Ihedder of 

blood; if he have eaten upon the mountains, and de¬ 

filed his neighbour’s wife; if he have opprtfied the 

poor and needy, have fpoiled by violence, have not re¬ 

stored the pledge, have lift up his eyes to idols, have 

given forth upon ufury, and have taken increafe: Ihall 

he live? he Ihall not live: he Ihall furely die; and his 

blood Ihall be upon him. Now, lo, if he beget a fon, 

that feeth all his father’s fins,and confidereth, and doeth 

not fuch like ; that hath not eaten upon the moun¬ 

tains, hath not lift up his eyes to idols, nor defiled his 

neighbour’s wife, hath not oppreffed any, nor with¬ 

held the pledge, neither hath fpoiled by violence, but 

hath given his bread to the hungry, and covered the 

naked with a garment; that hath not received ufury 

nor increafe, that hath executed my judgments, and 

walked in my llatutes: he Ihall not die for the iniquity 

of his father; he (hall furely live. The foul that fin- 

neth, it (hall die; the fon Ihall not bear the iniquity 

of the father, neither (hall the father bear the iniquity 

of the fon ; the righteoufnefs of the righteous (hall be 

upon him, and the wickednefs of the wicked (hall be 

upon him. Have I any pleafure that the wicked Ihould 

die, faith the Lord God; and not that he fhould re¬ 

turn from his ways, and live?” Ezekiel xviii, 

A concife comprehenfive ftyle is a great ornament 
in narration ; and a fuperfluity of unnecefiary words, 

not lefs than of circumliances, a great nuifance. A 

judicious feledtion of the ftriking circumftances, clothed 

in a nervous ftyle, is delightful. In this ftyle, Tacitus 

excels all writers, ancient and modern. Inftances are 

numberlefs: take the following fpecimen. 

“ Crebra hinc praslia, et faspius in modum latrocinii: 

per faltus, perpaludes; ut cuique fors aut virtus: te- 

mere, provifo, ob iram, ob prsedam, juffuret aliquando 

ignaris ducibus.” Annal. lib. 12. $ 39. 

After Tacitus, Ofiian in that refpeft juftly merits 

the place of diftin&ion. One cannot go wrong for ex¬ 

amples in any part of the book. 

If a concife or nervous ftyle be a beauty, tautology 

muft be a blemifti; and yet writers, fettered by verfe, 

are not fufficiently careful to avoid this llovcnly prac¬ 

tice: they may be pitied, but they cannot be juttified. 

Take for a fpecimen the following inftances, from the 

beft poet, for verfification at leaft, that England has 

to boaft of. 

High on his helm celeftial lightnings play, 

His beamy Ihield emits a living ray; 

The unweary’d blaze inceffant ftteams fupplies. 

Like the red ftar that fires th’ autumnal Ikies. 
Iliad v. 5. 

29 Z Strength 
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Narration. Strength and omnipotence invert; thy throne. 
-- Ibid. viii. 576. 

So filent fountains, from a rock’s tall head. 

In fable ftreams foft trickling waters ftied. 
Ibid. ix. 19. 

His clanging armour rung. Ibid. xii. 94. 

Fear 011 their cheek, and horror in their eye. 

Ibid. xv. 4. 

The blaze of armour ftafh’d againft the day. 

Ibid. xvii. 736. 

As when the piercing blafts of Boreas blow. 

Ibid, xix.* 380. 

And like the moon, the broad refulgent Afield 

Blaz’d with long rays, and gleam’d athwart the field. 

Ibid. xix. 402. 

No — could our fwiftnefs o’er the winds prevail, 

Or beat the pinions of the weftern gale. 

All were in vain —— Ibid. xix. 604. 

The humid fweat from ev’ry pore defcends. 

Ibid, xxiii. 829. 

We clofe this article with a curious inquiry. An ob- 
jeft, however ugly to the fight, is far from being fo 

when reprefented by colours or by words. What is 

the caufe of this difference? With refpeft to painting, 

the caufe is obvious: a good pifture, whatever the 

fubjeft be, is agreeable by the pleafure we take in 

imitation ; aud this pleafure overbalancing the difa- 

greeablenefs of the fubjeft, makes the pifture upon 

the whole agreeable. With refpeft to the defeription 

of an ugly objeft, the caufe follows. To conneft in¬ 

dividuals in the focial rtate, no particular contributes 

more than language, by the power it poflt.ffes of an 

expeditious communication of thought, and a lively 

reprefentation of tranfaftions. But nature hath not 

been fatisfied to recommend language by its utility 

merely : independent of utility, it is made fufceptible 

of many beauties, which are direftly felt, without any 

intervening reflexion. And this unfolds the myftery; 

for the pleafure of language is fo great, as in a lively 

defeription to overbalance the difagreeablenefs of the 

image raifed by it. This, however, is no encourage¬ 

ment to choofe a difagreeable fubjeft; for the pleafure 

is incomparably greater where the fubjeft and the de¬ 
scription are both of them agreeable. 

The following defeription is upon the whole a- 

greeable, though the fubjeft deferibed is in itfelf dif¬ 
inal : 

Nine times the fpace that meafures day and night 
To mortal men, he with his horrid crew 

Lay vanquifli’d, rolling in the fiery gulf, 

Confounded though immortal ! but his doom 

Referv’d him to more wrath ; for now the thought 
Both of loft happinefs and lading pain 

Torments him ; round he throws his baleful eyes 
That witnefs’d huge a/fliftion and difmay. 

Mix’d with obdurate pride and ftedfaft hate; 
At once as far as angels ken he views 

The difmal fituation wafte and wild : 

A dungeon horrible, on all fides round 

As one great furnace flamed ; yet from thofe flames 
No light, but rather darknefs vilible 
Serv’d only to difeover fights of wo. 

Regions of forrow, doleful fhades, where peace 
And rdt can never dwell, hope never comes 

That comes to all; but torture without end Narrat 
Still urges, and a fiery deluge, fed - 

With ever-burning fulphur unconfum’d ! 

Such place eternal juftice had prepar’d 

For thofe rebellious. Paradife loft, book. 1. /. 50. 

An unmanly deprefiion of fpirits in time of danger is 

not an agreeable fight ; and yet a fine defeription or 
reprefentation of it will be reliflred : 

K. Richard. What muft the King do now! muft 
he fubmit ? 

The king Ihall do it : muft he be depos’d? 

The king {hall be contented : muft he lofe 

The name of king ? o’ God’s name, let it go; 

I’ll give my jewels for a fet of beads; 

My gorgeous palace, for a hermitage; 

My gay apparel, for an almfman’s gown ; 

My figur’d goblets, for a dilh of wood ; 

My feeptre, for a palmer’s walking.ftaff; 

My fubjefts, for a pair of carved faints; 

And my large kingdom, for a little grave ; 

A little, little grave ;-an obicure grave. 
Or I’ll be bury’d in the king’s highway ; 

Some way of common tread, where fubjefts feet 
May hourly trample on their fovereign’s head; 

For on my heart they tread now, whilft I live; 

And, bury’d once, why not upon my head? 

Richard II. ad. 3. fc. 6. 
Objefts that ftrike terror in a fpeftator, have in 

poetry and painting a fine effeft. The pifture, by 

raifing a flight emotion of terror, agitates the mind ; 

and in that condition every beauty makes a deep im- 

prelfion. May not contrail heighten the pleafure, by 

oppofing our prefent fecurity to the danger of en¬ 
countering the objeft reprefented? 

-The other Ihape, 
If fltape it might be call’d, that Ihape had none 

Diftinguifhable in member, joint, or limb ; 

Or fubftance might be call’d that fhadow feem’d, 

For each feem’d either ; black it flood as night, 

Fierce as ten furies, terrible as hell. 

And (hook a dreadful dart. Par. loft, b. 2. 1. 666. 

-Now ftorming fury rofe, 
And clamour fuch as heard in heaven till now 

Was never : arms on clamour clafhing bray’d 
Horrible difeord, and the madding wheels 

Of brazen chariots rag’d ; dire was the noife 
Of conflift ; overhead the difmal liifs 

Of fiery darts in flaming vollies flew. 

And flying vaulted either hoft with fire. 
So under fiery cope together rulh’d 

Both battles main, with ruinous affault 
And inextinguilhable rage: all heaven 

Refbunded, and had earth been then, all earth 

Had to her centre (hook. Ibid, book 6. 1. 207. 

Ghoft.-But that I am forbid 
To tell the fecrets of my prifon-houfe, 
I could a tale unfold, whole lighted word 

Would harrow up thy foul, freeze thy young blood, 

Make thy two eyes, 1 ike ftars, ftart from their fpheres, 
Thy knotty and combined locks to part, 

And each particular hair to ftand on end, 

Like quills upon the fretful porcupine : 
But this eternal blazon muft not be 

To ears of flefh and blood. Hamlet, ad, i.fc. 8. 

Gratiano, 



N A R [ 5*97 ] N A R 
! Narwal Gratiano. Poor Defdemona ! I’m glad thy fa- 

II ther’s dead: 

^alion • Thy match was mortal to him; and pure grief 

” " Shore his old thread in twain. Did he live now, 

This light would make him do a defp’rate turn : 

Yea, cnrfe his better angel from his fide, 

And fall to reprobation. Othello, aft 5. fc. 8. 

Objects of horror muft be excepted from the fore¬ 

going theory ; for no defcription, however lively, is 

fufficient to overbalance the difguft railed even by the 

idea of fuch objects. Every thing horrible ought 

therefore to be avoided in a defcription. 

NARWAL, in ichthyology. See Monodon. 

NASSAU-sjegen, a fmall principality of Ger¬ 
many in the Wefterwalde, is in general a mountain¬ 

ous woody country, with feme arable and pafture 

ground, and a good breed of cattle. Its manufac¬ 
tures are chiefly thofe of iron and ftecl, having an iron 

mine in the neighbourhood of Siegen. Count John 

the Younger, in 1626, embraced the Roman Catho¬ 

lic religion, and endeavoured to introduce it into the 

country 5 but the principality, upon the extinXion of 

the line of Naffau Siegen in 1743, falling to the line 

of Naffau-Dietz, and therein to the prince of Orange, 

hereditary ftadtholder of the Uhited Provinces, the 

Proteftants were delivered from their apprehenfions of 

Popifli tyranny and bigotry. The prince, on account 

of ttiefe territories, has a feat and voice at the diets 

of the empire and circle in the college of princes. His 

afleflment in the matricnla for Naflau-Siegen is 773 

florins monthly ; and towards the maintenance of the 

chamber judicatory, 50 rix-dollars fix kruitzers and 

a half, each term. The revenue of this principality is 

eflimated at 100,000 rix-dollars. 
Nassau-Dillenbourg, a principality of Germany, fi- 

tuated near the former. It has not much arable land, 

but plenty of wood, good quarries of ftone, fome fil- 

ver and vitriol, copper and lead, with (tore of iron, 

for the working and fmelting of which there are many 

forges and founderies in the country ; and by thefe, 

and the fale of their iron, the inhabitants chiefly fub- 

lift. Calvinifm is the religion of the principality, 
which contains five towns and two boroughs, and be¬ 

longs entirely to William V. prince of Orange, and 

hereditary ftadtholder of the United Provinces, whofe 

father fucceeded to a part of it in 1739, on the death 
of prince Chriftian, and to the reft in 1743, on the 

death of prince William Hyacynth of Siegen. The 

prince, on account of this principality alfo and Dietz, 

has a feat and voice'in the college of princes, at the 

diets of the empire and circle. His afleflment in the 

matricula, for Naflau-Dillenbourg, is 102 florins 
monthly ; and to the chamber-judicatory, 50 rix-dol¬ 

lars fix and a half kruitzers, each term. His revenue 

from this principality is computed at above 130,000 
florins. 

Nassau-Hadamar, a county of Germany, which, 

till the year 171 i,had princes of its own ; but now be¬ 

longs wholly to William V. prince of Orange. 

NATES, in anatomy, a term exprefling thofe two 

flelhy exterior parts of the body vulgarly called the 

buttocks. 

NATION, a collective term, ufed for a confider- 

able number of people inhabiting a certain extent of 

land, confined within fixed limits, and under the fame NatinruL 

government. ~ 

NATIONAL debt} the money owing by go¬ 

vernment. 

In order to take a clear and comprehenfive view of 

the nature of this national debt, it nnift firft be pre- 

mifed, that after the Revolution, when new con¬ 

nexions with Europe introduced a new fyftem of fo¬ 

reign politics, the expences of the nation, not only in BlaciJ?. 
fettling the new eftabliihmenr, but in maintaining Comment. 

long wars, as principals, on the continent, for the fe- 

curityof the Dutch barrier, reducing the French mo¬ 

narchy, fettling the Spanilh fucceffian, fopparting the 

houfe of Auftria, maintaining the liberties of the Ger¬ 

manic body, and other purpofes, increafed to an unufual 

degree: infomuch, that it was not thought advifeable to 

raife all the expences of any one year by taxes to be 

levied within that year, left the unaccuftomed weight 
of them fliould create murmurs^mong the people. It 

was therefore the policy of the times to anticipate the 

revenues of their pofterity, by borrowing immenfe 

fums for the current fervice of the ft ate, and to lay no 

more taxes upon the fubjeX. than would fuffice to pay 

the annual intereft of the fums fo borrowed : by this 

means converting the principal debt into a new fpecies 

of property, transferable from one man to another at 

any time and in any quantity. A fyftem which feems 
to have had its originalin the ftate of Florence, A. D. 

1344: which government then owed about 60,000!. 

Sterling; and being unable to pay it, formed the 

principal into an aggregate fum, called metaphorical¬ 

ly a mount or bank, the (hares whereof were transfer¬ 

able like our flocks, with intereft at 5 per cent, the 

prices varying according to the exigencies of the ftate. 

This laid the foundation of what is called the national 

debt: for a few long annuities created in the reign of 

Charles II. will hardly deferve that name. And the 

example then fet has been fo clofely followed during 

the long wars in the reign of queen Anne, and fince, 

that the capital of the national debt, (funded and 

unfunded) amounted in January 1771 to above 

140,000,0061.; to pay the intereft of which, and.the 

charges of management, amounting annually to up¬ 

wards of four millions and an half, the extraordinary 

revenues elfewhere enumerated •)• (excepting only thef See Re. 
land-tax and annual malt-tax) are in the firft place venue. 

mortgaged and made perpetual by parliament. Per¬ 

petual we fay; but ftill redeemable by the fame autho¬ 

rity that impofed them < which, if it at any time can 

pay off the capital, will abolifh thofe taxes which are 

raifed to difeharge the intereft. 
By this means the quantity of property in the king¬ 

dom is greatly increafed in idea, compared with for¬ 

mer times; yet, if we coolly confider it, not at all in¬ 

creafed in reality. We may boa ft of large fortunes, 

and quantities of money in the funds. But where does 

this money exift ? It cxifts only in name, in paper, in 

public faith, in parliamentary fecurity : and that is 

undoubtedly fufficient for the creditors of the public 

to rely on. But then what is the pledge which the 

public faith has pawned for the fecurity of thefe debts? 
The land, the trade, and the perfonal induftry of the 

fubjefct ; from which the money muft arife that flip- 

plies the feveral taxes. In thefe therefore, and thefe 
29 Z 2 only, 
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National, only, tlie property of the public creditors does really 

' and intrinlically exift : and of courfe the land, the 

trade, and the perfonal induftry of individuals, are di- 

minifhed in their true value juft fo much as they are 

pledged to anfwer. If A’s income amounts to tool. 

per annum; and he is fo far indebted to B, that he 
pays him 50 1. per annutn for his intereft ; one half of 

the value of A’s property is transferred to B the creditor. 

The creditor’s property exifts in the demand which he 

has upon the debtor, and no where elfe; and the debtor 

is only a truftee to his creditor for one half of the va¬ 

lue of his income. In fhort, the property of a credi- 

„ tor of the public confifts in a certain portion of the na¬ 

tional taxes: by how much therefore he is the richer, 

by fo much the nation, which pays thefe taxes, is the 

poorer. 

The only advantage, that can refult to a nation 

from public debts, is the increafe of circulation, by mul¬ 
tiplying the cafh of the kingdom, and creating a new 

fpecies of currency, afiignable at any time and in any 

quantity 5 always therefore ready to be employed in 

any beneficial undertaking, by means of this its tranf- 

ferable quality ; and yet producing fome profit even 

when it lies idle and unemployed, A certain propor¬ 

tion of debt feems to be highly ufeful to a trading 

people; but what that proportion is, it is not for us to 

determine. This much is indifputably certain, that 

the prefent magnitude of our national encumbrances 

very far exceeds all calculations of commercial bene¬ 

fit, and is productive of the greateft inconveniencies. 

For, firft, the enormous taxes, that are railed upon 

the necefiaries of life for the payment of the intereft 

of this debt, are a hurt both to trade and manufac¬ 

tures, by railing the price as well of the artificer’s 

fubfiftence as of the raw material, and of courfe, in 

a much greater proportion, the price of the commo¬ 
dity itfelf. Nay, the very increafe of paper-circula¬ 

tion itfelf, when extended beyond what is requifite for 

commerce or foreign exchange, has a natural tenden¬ 

cy to increafe the price of provifions as well as of all 

other merchandife. For as its effeCt is to multiply 

the calh of the kingdom, and this to fuch an extept, 

that much muft remain unemployed, that calh (which 

is the univerfal meafure of the refpeCtive values of all 

other commodities) muft neceffarily fink in its own va¬ 

lue, and every thing grow comparatively dearer. Se¬ 
condly, if part of this debt be owing to foreigners, 

either they draw out of the kingdom annually a con- 

fiderable quantity of fpecie for the intereft ; or elfe it 

is made an argument to grant them ur.reafonable pri¬ 

vileges in order to induce them to refide here. Thirdly, 

if the whole be owing to fubjeCts only, it is then 

charging the aClive and induftrious fubjedt, who pays 

his fhare of the taxes to maintain the indolent and 

idle creditor who receives them. Laftly, and princi¬ 

pally, it weakens the internal ftrength of a ftate, by 
anticipating thofe refources which (hould be referved 

to defend it in cafe of neceffity. The intereft we now 
pay for our debts would be nearly fufficient to main¬ 

tain any war that any national motives could require. 

And if our anceftors in king William’s time had an¬ 
nually paid, fir- long as their exigencies lafted, even a 

kfs fum than we now annually raife upon their ac¬ 

counts, they would in the time of war have borne 

no greater burdens than they have bequeathed to 

and fettled upon their pofterity in time of peace; and Nativity 

might have been eafed the inftant the exigence was o- ® 
ver. See Funds. Natrpm- 

NATIVITY, or ^Jatal day, the day of a per- 
fon’s birth. The word nativity is chiefly ufed in 

fpeaking of the faints; as, the nativity of St John the 

Baptift, &c. But when we fay the Nativity, it is 

underftood of that of Jefus Chrift, or the feaft of 
Chriftmas. 

NATOLIA, the modern name of the Leffer Afia, 
being the moft welterly part of Turkey in Afia, and 

confining of a large peninfula, which extends from 

the river Euphrates, as far as the Archipelago, the 

feas of Marmora, the ftraits of Galipoli and of Con- 

ftantinople, which feparate it from Europe on the 

weft. It is bounded on the north by the Black fea, 

and on,the fouth by the Mediterranean fea. 

NATRUM, the nitre of the ancients, in natural 

hiftory, is a genuine, pure, and native fait, extremely 

different from our nitre, and indeed from all the other 

native falts ; it being a fixed alkali, plainly of the na¬ 

ture of thofe made by fire from vegetables, yet capable 

of a regular cryftallization, which thofe falts are not. 

It is found on the furface of the earth, or at very fmall 

depths within it; and is naturally formed into thin 

and flat cakes or crufts, which are of a fpungy or ca¬ 

vernous fubftance, very light and friable, and, when 

pure, of a pale brownilh white ; but as its fpungy 

texture renders it very fubjeCt to be fouled by earth 

received into its pores, it is often met with of a deep 

dirty brown, and not unfrequently reddiih. 

Natrum, whether native or purified, diffolves in a 
very fmall quantity of water; and this folution is, in 

many parts of Afia, ufed for walhing ; where it is al- 
fo made into foap, by mixing it with oil. Natrum re¬ 

duced to powder, and mixed with fand or flints, or 

with any other ftone of which cryftal is the bafis, make 

them readily run into glafs. Gold heated red-hot, 

and fprinkled with a fmall quantity of this fait, melts 

immediately; filver ignited and fprinkled with it, melts 

in the fame manner; as does alfo iron, copper, and the 

regulus of antimony, which melt much more eafily 

than they otherwife would do. Mercury will not be 

mixed with it by any art, and indeed will not amalga¬ 

mate with metals if only a little of this fait be added. 

It is found in great abundance in many parts of Afia, 

where the natives fweep it up from the furface of the 

ground, and call it foap-earth. The earlieft account 

we have of it is in the fcriptures, where we find that the 

fait called nitre in thofe times would ferment with vi¬ 
negar, and had an abfterfive quality, fo that it was 

ufed in baths and in wafhing things. Solomon com¬ 

pares the finging of fongs with 3 heavy heart, to the 

contrariety of vinegar and nitre ; and Jeremiah fays, 
that if the finner wa(h himfelf with nitre, his fin is 

not cleanfed off. Thefe are properties that perfect¬ 

ly agree with this fait, but not at all with our falt- 
petre. 

NATTER-jack, in zoology, a fpecies of Rana. 
NATURAL, in general, fomeihing that relates to 

nature. See Nature. 

Natural Children, are thofe born out of lawful 

wedlock. See Bastard. 
Natural Functions, are thofe actions whereby 

the aliments are changed and affimilated fo as to be¬ 
come 
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Natural, come a part of the body. 

Natural, in heraldry, is ufed where animals, fruits, 

flowers, &c. are blazoned with the colours they natu¬ 

rally have, though different from the common colours 
of heraldry: and this is to prevent the armories being 

accufed of falfity, when blazoned with the names of 

colours unknown in heraldry. 

Natural Note, in mufic, is ufed in oppofition to 

flat and fharp notes, which are called artificial notes. 
See Note, Scale, &c. 

Natural is alfo ufed for fomething coming im- 

NATURAL 

NATURAL history, is that fcience which not 

only gives complete defcriptions of natural pro- 

dudlions in general, but alfo teaches the method of 
arranging them into clafles, orders, genera, and fpecies. 

This definition includes zoology, botany, mineralogy, 

&c. But as a fcience fo various and comprehenfive 

could neither with propriety nor advantage be com¬ 

pletely difculfed under the general title, we have to 

refer the reader to the article Kingdoms (in Natural 

Hifiory), where he will be dire&ed to the different 
articles which conftitute either the branches or the 

objefls of the fcience, and which are all treated under 

their refpeftive names.—In the prefent article it is 
propofed to give a general and philofophical view of 

the fubjed: To fet forth, in a fummary way, what¬ 

ever curious, worthy to be known, or not obvious to 
every obferver, occurs in the three kingdoms of nature: 

with their conftitution, laws, and oeconomy; or, in 

other words, that all-wife difpofition of the Creator in 

relation to natural things, by which they are fitted to 

produce general ends and reciprocal ufes. 

Sect. I. Of the Terraqueous Globe in general^ 

and its changes. 

The world, or the terraqueous globe, which we 

inhabit, is every-where furrounded with elements, and 

contains in its fuperficies the three Kingdoms of Na¬ 

ture, as they are called: the foffil, which conflitutes the 

crull of the earth; thfe vegetable, which adorns the 

face of it, and draws the greateft part of its nourifh- 
ment from the foffil kingdom; and the animal, which 

is fuftained by the vegetable kingdom. Thus thefe 
three kingdoms cover, adorn, and vary the fuperficies 

of our earth. 
As to the strata of the earth and mountains, 

as far as we have hitherto been able to difcover, the 

upper parts confift of rag-ftone; the next of flate; the 
third of marble filled with petrifaftions; the fourth 

again, of flate; and laftly, the loweft of free-ftone. The 
habitable part of the earth, though it is fcooped into 

various inequalities, yet is every-where high in com- 

parifon with the water; and the farther it is from the 

fea, it is generally higher. Thus the waters in the lower 

places are not at reft, unlefs fome obftacle confines them, 

and by that means form lakes and marfhes. 
The sea furrounds the continent, and takes up the 

greateft p3rt of the earth’s fuperficies, as geography 

informs us. Nay, that it once fpread over much the 

greateft part, we may be convinced by its yearly de- 

creafe, by the rubbifh left by the tides, by (hells, ifrata, 

and other circumftanees. 

mediately out of the hands of nature: in which fenfe it Natural, 

ftands oppofed to factitious or artificial, which figni- “ 

fies fomething wrought by art. See Artificial. 
Bifhop Wilkins obferves, that there appears a world 

of difference between natural and artificial ihings, 

when viewed with microfcopes. The firft ever appear 
adorned with all imaginable elegance and beauty; the 

latter, though the moft curious in their kind, infinitely 

rude and unhewn: the fineft needle appears a rough 

bar of iron; and the moft accurate engraving or em- 

boffment as if done with a mattock or trowel. 

HISTORY. 
The fea-fhores are ufually full of dead teflaceous 

animals, wrack, and fuch like bodies, which areyeatly 

thrown out of the fea. They are alfo covered wifi 

fand of various kinds, ftones, and heaps of other 

things not very common. It happens, moreover, 
that while the more rapid rivers rufh through narrow 

valleys, they wear away the Tides; and thus the friable 

and foft earth falls in, and its ruins are carried to diftant 

and winding fhores ; whence it is certain, tli3t the 

-continent gains no fmall increafe, as the fea fubfides. 

The clouds colle&ed from exhalations, chiefly 
from the fea, but likewife from other waters, and 

moift grounds, and condenfed in the lower regions of 

the atmosphere, fupply the earth with rain; but 

fince they are attra&ed by the mountainous parts of 

the earth, it neceflarily follows, that thofe parts mud 
have, as is fit, a larger (hare of water than the reft. 

Springs, which generally rufh out at the foot of 

mountains, take their rife from this very rain-water 

and vapours condenfed, that trickle through the hole3 

and interfaces of loofe bodies, and are received into 
caverns. 

Thefe afford a pure water purged by draining j 

and rarely dry up in fummer, or freeze in winter, 

fo that animals never want a wholefome and refrefliing 
liquor. 

The chief fources of rivers are fountains and rills 

growing by gradual fupplies into ftill larger and 
larger ftreams; till at laft, after the conflux of a vaft 

number of them, they find no flop, but falling into 

the fea with much rapidity, they there depofit the 

united (lores they have gathered, along with foreign 

matter, and fuch earthy Jubilances as they tore off in 

their way. Thus the water returns in a circle whence 

it firft drew its origin, that it may adl over the fame 
fcene again. 

Marfhes arifing from water retained in low grounds 
are filled with mofly tumps, which are brought down 

by the water from the higher parts, or are produced 
by putrified plants. 

We often fee new meadows arife from marfhes dried 
up. This happens fooner when the fphagnurn{a kind 

of Tnofs) has laid a foundation; for iliis in procefs of 

time changes into a very porous mould, till almoft the 

whole marfh is filled with it. After that the rufh 

flrikes root, and along with the cotton-grafles confti¬ 
tutes a turf, raifed in fuch a manner, that the roots 

get continually higher, and thus lay a more firm foun¬ 

dation for other plants, till the whole marfh is changed 

into a fine and delightful meadow; efptciaily if the 

water happens to work itfelf a new paffage. 
Hillocks, 



53°° 
Of the 

Terraque¬ 
ous globe. 

NATURAL 
Hillocks, that abound in low grounds, occalioa 

the earth to increafe yearly, more than the country- 

naan would wilh, and feem to do hurt: but in this 

the great induilry of nature deferves to be taken no¬ 

tice of. For by this means the barren fpots become 

fooner rich meadow and pattnre land. Thefe hillocks 

are formed by the ant, by Hones and roots, and the 
trampling of cattle: but the principal caufe is the 

force of the winter-cpld, which in the fpring rail'es 

the roots of plants fo high above the ground, that 
being expofcd to the air, they grow, and perifh; 

after which the golden maidenhairs fill the vacant 

places. 
Mountains, hills, valleys, and all the inequalities of 

the earth, though fome think they take away much 

from its beauty, are fo far from producing fuch an 

effect, that on the contrary they give a more pleafing 

afpeft, as well as great advantages. For thus the 

terreftrial fuperficies is larger ; different kinds of 

plants thrive better, and are more eafily watered; and 
the rain-waters run in continual ftreams into the fea; 

not to mention many other ufes in relation to winds, 

heat, and cold. Alps are the higheft mountains, that 

reach to the fecond region of the air, where trees 

cannot grow ere£t. The higher thefe Alps are, the 

the colder they are ceteris paribus. Hence the Alps 

in Sweden, Siberia, Swifferland, Peru, Brafil, Ar¬ 

menia, Afia, Africa, are perpetually covered with 

fuovv, which becomes almoft as hard as ice. But if 
by chance the fummer-heats be greater than ordinary, 

fome part of thefe ftores melts, and runs through rivers 

into the lower regions, which by this means are mi^ch 

refrefhed. 
It is fcarcely to be doubted, but that the rocks and 

ftones difperfed over the globe were formed originally 
in, and from, the earth ; but when torrents of rain 

have foftened, as they eafily do, the foluble earth, and 

carried it down into the lower parts, we imagine it 

happens, that thefe folid and heavy bodies, being laid 

bare, flick out above the furface. We might alfo take 

notice of the wonderful effe& of the tide, fuch as w% 
fee happen from time to time on the fea-fhore, which 

being daily and nightly affaulted with repeated blows, 

at length gives way, and breaks off. Hence we fee in 

moil places the rubbifh of the fea, and fhores. 
The winter by its frofl prepares the earth and 

mould, which thence are broken into very minute par¬ 
ticles, and thus, being put into a mouldering Hate, 

become more fit for the nourifhment of plants ; nay, 

by its fnow it covers the feeds, and roots of plants, 

and thus by cold defends them from the force of cold. 

We mud add alfo, that the piercing frofl of the win¬ 

ter purifies the atmofphere and putrid waters, and 

makes them more wholefome for animals. 

The perpetual fucceffion of heat and cold with us 

renders the fummers more pleafing: and tho’ the win¬ 

ter deprives us of many plants and animals, yet the 

perpetual fummer within the tropics is not much more 

agreeable, as it often deftroys men and other animals 

by its immoderate heat ; though it mull be confeffed, 
that thofe regions abound with exquitite fruits. Our 

winters, though very troublefome to a great part of 

the globe on account of their vehement and intenfe 
cold, yet are lefs hurtful to the inhabitants of the 

northern parts, as experience teftifies. Hence it hap- 

HISTORY. Sea. I 
pens, that we may live very conveniently on every part Of the 

of the earth, as every different country has different Seafons 

advantages from nature. 

The feafons, like every thing elfe, have their vi- 

cifiitudes; their beginnings, their progrefs, and their 
end. 

The age of man begins from the cradle; pleafing 

childhood fucceeds; then active youth; afterwards 

manhood, firm, fevere, and intent upon felf-preferva- 

tion ; laftly, old age creeps on, debilitates, and at 

length totally deftroys our tottering bodies. 

The feafons of the year proceed in the fame way. 

Spring, the jovial, playful infancy of all living crea¬ 
tures, reprefents childhood and youth ; for then plants 

fpread forth their luxuriant flowers, fifties exult, birds 

fing, every part of nature is intent upon generation. 

The fummer, like middle age, exhibits plants, and 

trees every-where cloathed with green ; it gives vigour 

to animals, and plumps them up ; fruits then ripen, 

meadows look cheerful, every thing is full of life. 
On the contrary, autumn is gloomy; for then the leaves 

of trees begin to fall, plants to wither, infers to 

grow torpid, and many animals to retire to their win¬ 

der-quarters. 

The day proceeds with juft fuch fteps, as the 

year. The morning makes every thing alert, and 

fit for bufinefs: the fun pours forth his ruddy rays; 

the flowers, which had as it were flept all night, 

awake and expand themfelves again ; the birds with 

their fonorous voices and various notes make the 

woods ring, meet together in flocks, and facrifice to 

Venus. Noon tempts animals into the fields and 
pattures; the heat puts them upon indulging their 

cafe, and fven neceflity obliges them to it. Evening 

follows, and makes every thing more fluggilh ; flowers 
(hut up *, and animals retire to their lurking places. * gee 

Thus the fpring, the morning, and youth, are proper Vigils c 
for generation ; the fummer, noon, and manhood, are Plants. 

proper for prefervation ; and autumn, evening, and 

old age, are not unfitly likened to deftruftion. 

In order to perpetuate the eftablilhed courfe of na¬ 

ture, in a continued feries, the Divine Wifdom has 
thought fit that all living creatures (hould conllantly 

be employed in producing individuals ; that all na¬ 

tural things (hould contribute and lend a helping hand 
towards preferving every fpecies ; and laftly, that the 

death and dejiruction of one thing (hould always be 
fubfervient to the produ&ion of another. Hence the 

objefts of our prefent inquiry fall to be coufidered in 

a threefold view, that of propagation, prefervation, 

and death or dejlruftion. 

Sect. II. The Foffil Kingdom. 

I. Propagation. 

It is agreed on all hands, that ftones are not or- 
ganical bodies, like plants and animals ; and there¬ 

fore it is as clear that they are not produced from an 

egg, like the tribes of the other kingdoms. Hence 

the variety of foflils is proportionate to the different 
combinations of coalefcent particles, and hence the 

fpecies iu the foflil kingdom are not fo diftiiuft as in 

the other two. Hence alfo the laws of generation in 
relation 
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Foffil relation to foflils have been in all ages extremely dif- 

Kingdom. ficu]t to explain ; and laftly, hence have arifen fo many 

different opinions about them, that it would be end- 

lefs to enumerate them all. We therefore for the pre- 

fent will content onrfclves with giving a very few ob- 

fervations on this fubjeft. 

That clay is the fediment of the fea is fufficiently 

proved by obfervation, for which reafon it is generally 

found in great plenty along the coafts. 

The journals of feamen clearly evince, that a very 

minute (and covers the bottom of the fea; nor can it 

be doubted, but that it is daily cryftallifed t>ut of the 

water. 

It is now acknowledged by all, that tellaceons 
bodies and petrifaflions refembling plants were once 

real animals or vegetables ; and it feems likely that 

fhells, being of a calcareous nature, have changed the 

adjacent clay, fand, or mould, into the fame kind of 

fubftance. Hence we may be certain that marble may 

generated from petrifa&ions; and therefore it is fre¬ 

quently feen full of them. 
Rag-ftone, the common matter of our rocks, appears 

to be formed from a fandy kind of clay ; but this 

happens more frequently where the earth is impreg¬ 

nated with iron. 
Free-done is a produdt of fand; and the deeper the 

bed where it i3 found, the more compa& it becomes; 

and the more denfe the fand, the more eaftly it con¬ 

cretes. But if an alkaline clay chances to be mixed 

with the fand, the free-done is generated more readi¬ 

ly, as in the free-done called cos friatilis, particulis 

argillo-glarcnfts. 
The flint is almod the only kind of done, certainly 

the mod common done, in chalky mountains. It 

feems therefore to be produced from chalk. Whe¬ 

ther it can be reduced again to chalk, is left to others 

to inquire. 
Stala&ites, or drop-done, is compofed of calcareous 

particles, adhering to a dry, and generally a vegetable 

body. 

Inerudations (Syji. Nat. 32. 5, 6, 7, 8-^1 are often 

generated, where a vitriolic water connects clayey and 

earthy particles together. 

Slate, by the vegetables that are often inclofed in it, 

feems to take its origin from a marlhy mould. 

Metals vary according to the nature of the matrix 
in which they adhere; e. g. the pyrites cupri Fahlu- 

Renfis contains frequently fulphur, arfenic, iron, cop¬ 

per, a little gold, vitriol, alum, fometimes lead-ore, 

lilver, and zinc. Thus gold, copper, iron, zinc, 

arfenic, pyrites, vitriol, come out of the fame vein. 

That very rich iron-ore at Normark in VCrmilandia, 

where it was cut tranfverfly by a vein of clay, was 

changed into pure filver. The number therefore of 

fpecies and varieties of foflils, each ferving for diffe¬ 

rent purpofes according to their different natures, 

will be in proportion as the different kinds of earths 

and flones are varioufly combined. 

II. Preservation. 

As foflils are deffitute of life and organifation, 

are hard, and not obnoxious to putrefa&ion ; fo they 

laft longer than any other kind of bodies. How 

far the air contributes to this duration, it is eafy to 

perceive j fince air hardens many (tones »pon the fo- 
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perficies of the earth, and makes them more folid, 
compadt, and able to refill the injuries of time. Thus 

it is known from vulgar obfervation, that lime, that has 

been long expofed to the air, becomes hardened. The 

chalky marl which they ufe in Flanders for building 

houfes, as long as it continues in the quarry is friable, 

but when dug op and expofed to the air it grows gra¬ 
dually harder. 

However ignorant we may be of the caufe why 

large rocks are every-where to be feen fplit, whence 

vaft fragments are frequently torn off; yet this we 

may obferve, that fiffures are clofed up by Water, which 

gets between them, and is detained there, and are 

confolidated by cryftal and fpar. Hence we fcarcely 

ever find any cryftal, but in thofe ftones which have 

retained for fome time in its chinks water loaded with 
ftony particles. In the fame manner cryftals fill the 

cavities in mines, and concrete into quartz or a debafed 
cryftal. 

It is manifeft that ftones are not only generated, 

augmented, and changed perpetually, from incrufta- 

tations brought upon mofs, but are alfo increafed by 
cryftal, and fpar. Not to mention that the adjacent 

earth, efpecially if it be impregnated with iron par¬ 

ticles, is commonly changed into a folid ftone. 

It is faid, that the marble quarries in Italy, front 

whence fragments are cut, grow up again. Ores 
grow by little and little, whenever the mineral par¬ 

ticles, conveyed by the means of water through the 

cleft3 of mountains, are retained there ; fo that, ad¬ 

hering to the homogeneous matter a long while, at 

laft they take its nature, and are changed into a 

fimilar fubftance. 

II. Destruction. 

Fossils, although they are the hardeft of bodies, 

yet are found fubjedt to the laws of deftruflion, as 
well as all other created fubftances. For they are 

diffolved in various ways by the elements exerting 

their force upon them; as by water, air, and the folar 

rays ; as alfo by the rapidity of rivers, violence of 

catara&s, and eddies, which continually beat upon, 
and at laft reduce to powder the hardeft rocks. The 

agitations of the fea, and lakes, and the vehemency of 

the waves, excited by turbulent winds, pulverife ftones, 

as evidently appears by their roundnefs along the 

(hore. Nay, as the poet fays, 

The hardeft ftone infenfifily gives way 
To the foft drops that frequent 011 it play. 

So that we ought not to wonder, that thefe very 
hard bodies moulder away into powder, and are 

obnoxious like others to the confuming tooth of 
time. 

Sand is formed of free-ftone, which is deftroyed 

partly by froft, making it friable ; partly by the agi¬ 

tation of water and waves, which eafily wear away, 

diffolve, and reduce into minute particles, what the 

froft had made friable. 

Chalk is formed of rough marble, which the air, 

the fun, and the winds, have diffolved. 

The flate-earth, or humus fchifti, (Syf. Nat. 512.) 

owes its origin to flate, (howers, air, and fnow 

melted. 

Ochre is formed of metals diffolved, whole, fasces 

prefeat the very fame colours which we always find: 
the. 
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Vegetable the ore tinge'] with when expofed to the air. Vi- 
ICingdom. tr;0] in the fame manner mixes with water from ore 

deftroyed. 
The muria faxatilis, (SyJ. Nat. 14. 6.) a kind of 

talky ftone, yielding fait in the parts that are turned to 

the fun, is diffolved into fand, which falls by little and 

little upon the earth, till the whole is confumed ; not 

to mention other kinds of foffils. Laftly, from thefe 
there arife new foffils, as we mentioned before; fo that 

the deftrudlion of one thing ferves for the generation of 

another. 
Teftaceous worms ought not to be paffed over on 

this occafion, for they eat away the hardeft rocks. 

That fpecies of (hell-fifh called the razor Jbeil bores 
through (tones in Italy, and hides itfelf within them ; 

fo that the people who eat them are obliged to break 

the (tones before they can come at them. The 

cochlea, (Faun. Suec. 1299.) a kind of fnail that lives 

on craggy rocks, eats and bores through the chalky 

hills, as worms do through wood. This is made 

evident by the obfervations of the celebrated de Geer. 

Sect. III. The Vegetable Kingdom. 

I. Propagation. 

Anatomy abundantly proves, that all plants are 

organic and living bodies; and that all organic 
bodies are propagated from an egg has been fufficient- 

ly demon(Irated by the induftry of the moderns. We 

therefore the rather, according to the opinion of the 
Ikilful, rejeft the equivocal generation of plants; and 

the more fo, as it is certain that every living thing is 

produced from an egg. Now the feeds of vegetables 
are called eggs; thefe are different in every different 
plant, that the means being the fame, each may mul¬ 

tiply its fpecies, and produce an offspring like its pa¬ 

rent. We do not deny, that very many plants puffi 
forth from their roots freffi offsets for two or more 

years. Nay, not a few plants may be propagated by 

branches, buds, fuckers, and leaves, fixed in the ground, 

as likewife many trees. Hence their ftems being 

divided into branches, may be looked on as roots 

above ground 5 for in the fame way the roots creep 

under ground, and divide into branches. And there 
is the more reafon for thinking fo, becaufe we know 

that a tree will grow in an inverted fituation, viz. the 

roots being placed upwards, and the head downwards, 

and buried in the ground ; for then the branches 

will become roots, and the roots will produce leaves 

and flowers. The lime-tree will ferve for an example, 
on which gardeners have chiefly made the experiment. 

Yet this by no means overturns the do&rine, that all 
vegetables are propagated by feeds ; fince it is clear 

that in each of the foregoing inftances nothing vege¬ 

tates but what was the part of a plant, formerly pro¬ 

duced from feed; fo that, accurately Ipeaking, with¬ 
out feed no new plant is produced. 

Thus again plants produce feeds ; but they are en¬ 

tirely unfit for propagation, unlefs fecundation pre¬ 
cedes, which is performed by an intercourfe between 

different fexe3, as experience teftifies. Plants there¬ 

fore mult be provided with organs of generation ; in 

which refpeft they hold an analogy with animals. 
Since in every plant the flower always precedes the 

fruit, and the fecundated feeds vifibly arife from the 
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fruit; it is evident that the organs of generation are Vegetable . 
contained in the flower, which organs are called an- Kingdom. 

thera and Jligmata, and that the impregnation is ac- ~—' 
compliftied within the flower. This impregnation is 

performed by means of the duft of the anthers falling 

upon the moift fiigmata, where the duft adheres, is 
burft, and fends forth a very fubtle matter, which is 

abforbed by the ftyle, and is conveyed down to the ru¬ 

diments of the feed, and thus renders it fertile. When 

this operation is over, the organs of generation wither 

and fall, nay a change in the whole flower enfues. We 

mult however obferve, that in the vegetable kingdom 
one and the fame flower does not always contain the 

organs of generation of both fexes, but oftentimes the 

male organs are onone plant, and the female on another. 

But that the bufinefs of impregnation may go on fuc- 
cefsfully, and that no plant maybe deprived of the ne- 

ceffary duft, the whole mol elegant apparatus of the 

antherae and ftigmata in every flower is contrived with 
wonderfnl wifdom. 

For in mol flowers the (lamina furround the piftils, 
and are of about the fame height: but there are many 

plants in which the pittil is longer than the (lamina; and 

in thefe it is wonderful to obferve, that the Creator has 

made the flowers recline, in order that the duft may 

more eafily fall into the ftigma; e-g. in the campanula, 

cowflip, &c. This curious phenomenon did not efcape 

the poetical eye of Milton, who deferibes it in the fol¬ 
lowing enlivened imagery: 

With cowflips wan, that hang (he penfive head. 

But when the fecundation is completed, the flow¬ 

ers rife again, that the ripe feeds may not fall out 
before they are difperfed by the winds. In other 

flowers, on the contrary, the piftil is (horter, and there 

the flowers preferve an eredl fituation; nay, when the 

flowering comes on, they become eredl, though before 

they were drooping, or immerfed underwater. Laftly, 
whenever the male flowers are placed below the female 

ones, the leaves are exceedingly fmall and narrow, 

that they may not hinder the duft from flying up¬ 

wards like fmoke; as we fee in the pine, fir, yew, 

fea-grape, juniper, cyprefs, &c. And when in one and 

the fame fpecies one plant is male and the other fe¬ 

male, and confequently may be far from one another, 

there the duft, without Miich there is no impregna¬ 
tion, is carried in abundance by the help of the wind 

from the male to the female; as in the whole dioicous 
clafs. Again, a more difficult impregnation is com- 

penfated by the longevity of the individuals, and the 

continuation of life by buds, fuckers, and roots; fo that 
we may obferve every thing molt wifely difpofed in 

this affair. Moreover, we cannot without admiration vid. aTrear 
obferve that mod flowers expand themfelves when the rife publiMi 
fun (hines forth; whereas when clouds, rain, or theedin-^wa?«j 

evening comes on, they clofe up, left the genital duft Aca?\ ! 

(hould be coagulated, or rendered ufelefs, fo that it ^ponfnlia L- 
cannot be conveyed to the ftigmata. But what is (till PlantarumL 
more remarkable and wonderful, when the fecundation 
is over, the flowers, neither upon (howers, nor evening 

coming on, clofe themfelves up. Hence when rain 
falls in the flowering time, the hufbandman and gar¬ 

dener foretel a fcarcity of fruits. To mention only 

one particular more: The organs of generation, which 

in the animal kingdom are by nature generally remo¬ 

ved from fight, in the vegetable are expofed to the 

eyes 
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Vegetable eyes of all; and that when their nuptials are celebra- 
Kmgdom. tej^ ;s wonderful what delight they afford to the 

fpedator by their moft beautiful colours and delicious 

odours. At this time bees, flies, and other infeds, 

fuck honey out of their nedaries, not to mention the 

humming bird ; and that from their effete duft the bees 

gather wax. 
2. As to the diffemination of feeds after they come 

to maturity, it being abfolutely neceffary, fince with¬ 

out it no crop could follow, the Author of nature has 

wifely -provided for this affair in numberlefs ways. 

The (talks and ftems favour this purpofe ; for thefe 

raife the fruit above the ground, that the winds, fha- 

king them to and fro, may difperfe far off the ripe 

feeds. Mod of the pericarpies are fhut at top, that 

the feeds may not fall before they are fhook out by 

flormy winds. Wings are given to many feeds, by 

the help of which they fly far from the mother-plant, 

and oftentimes fpread over a whole country. Thefe 

wings confift either of a down, as in moll of the com- 

pofite-flowered plants; or of a membrane, as in the 

birch, alder, alh, See. Hence woods, which happen 

to be confumed by fire or any other accident, will 

foon be reftored again by new plants diffeminated by 

this means. Many kinds of fruits are endued with a 

remarkable elallicity, by the force of which the ripe 

pericarpies throw the feeds to a great diftance; as the 

wood-forrel, the fpurge, the phyllanthus, the dittany. 

Other feeds or pericarpies are rough, or provided with 

hooks ; fo that they are apt to {tick to animals that 

afs by them, and by this means are carried to their 

oles, where they are both fown and manured by na¬ 

ture’s wonderful care: and therefore the plants of thefe 

feeds grow where others will not; as hounds-tongue, 

agrimony, See. 
Berries and other pericarpies are by nature allotted 

for aliment to animals; but with this condition, that 

while they eat the pulp they fhall fow the feeds : for 

when they feed upon it, they either difperfe them at 

the fame time; or, if they fwallow them, they are re¬ 

turned with interefi, for they always come out unhurt. 

It is not therefore furprifing, that, if a field be manu¬ 

red with recent mud or dung not quite rotten, various 

other plants, injurious to the farmer, fhonld come up 

along with the grain that is fowed. Many have be¬ 

lieved that barley or rye has been changed into oats, 

although all fuch kinds of metamorphofes are repug¬ 

nant to the laws of generation ; not confidering that 

^ there is Another canfe of this phenomenon, viz. that 

the ground perhaps has been manured with horfe- 

dung, in which the feeds of oats, coming entire from 

the horfe, lie hid and produce that grain. Themifletoe 

always grows upon other trees, becaufe the thrufh that 

eats the feeds of it, calls them forth with its dung ; 

and as bird-catchers make their bird-lime of this fame 

plant, and daub the branches of trees with it, in order 

to catch the thrulh, the proverb hence took its rife; 

The thrulh, when he befouls the bough. 
Sows for himfelf the feeds of wo. 

It is not to be doubted, but that the greateft part 

of the junipers alfo, that fill our woods, are fown by 
thrulhes, and other birds, in the fame manner; as the 

berries, being heavy, cannot be difperfed far by the 

winds. The crofs-bill that lives on the fir-cones, and 

the hawfinch that feeds on the pine-cones, at the fame 
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time fow many of their feeds ; efpeciaHy when they NegeuUe' 

carry the cone to a ttone, or trunk of a tree, that they ^tngJoir-. 

may more eaiily ftrip it of its feales. Swine likewrfe, 

by turning up the earth, and moles by throwing up hil¬ 

locks, prepare the ground for feeds in the fame man¬ 

ner as the ploughman does. 

We pafs over many other things which might be 

mentioned concerning the fta, lakes, and rivers, by the 

help of which oftentimes feeds are conveyed unhurt to. 

diftant countries. A variety of other ways in which 

nature provides for the 'diffemination of plants, has 

been pointed out by Linnaeus in an Oration concerning 

the augmentation of the habitable earth. As there is 

fomething very ingenious and quite new in the trea-’ 

life here referred to, we fhall, for the fake of thofe who 

cannot read the original, add a flvort abftrad of it. 

His defign is to (hew that there was only one pair of 

all living things, created at the beginning. Accord¬ 

ing to the account of Mofes, fays the author, we are 

fure that this was the cafe in the human fpeejes; and 

by the fame account we are informed that thisfirll pair 

was placed in Eden, and that Adam gave names to all 

the animals. In order therefore that Adam might be 

enabled to do this, it was neceffary that all the fpecies 

of animals fhould be in in paradife; which could not 

happen unlefs alfo all the fpecies of vegetables had 

been there likewife. This he proves from the nature 
of their food ; particularly in relation to infids, moft 

of which live upon one plant only. Now had the world 

been formed in its prefent ftate, it could not have hap¬ 

pened that all the fpecies of animals fliould have been 

there. They muft have been difperfed over all the 

globe, as we find they are at prefent; which he thinks 

improbable for other reafous which we fhall pafs over 

for fake of brevity. To folve all the phenomena, then, 

he lays down as a principle, That at the beginning all 

the earth was covered with the fea, unlefs one ifland 

large enough to contain all animals and vegetables. 

This principle he endeavours to eftablilh by feveral 

phenomena, which make it probable, that the earth has 

been and is dill gaining upon the fea, and does not for¬ 

get to mention foflile /hells and plants every where 

found, which he fays cannot be accounted for by the 

deluge. He then undertakes to (hew how all vege¬ 

tables and animals might in this ifland have a foil and 

climate proper for each, only by fuppofing it to be pla¬ 

ced under the equator, and crowned with a very high 

mountain. For it is well known that the fame plants 

are found on the Swifs, the Pyrenean, the Scots Alps, 

on Olympus, Lebanon, Ida, as on the Lapland and 

Greenland Alps. And Tournefort found at the bot¬ 
tom of mount Ararat the common plants of Armenia, 

a little way up thofe of Italy, higher thofe which grow 

about Paris, afterwards the Swedifh plants, and Lil¬ 

ly on the top theLapland Alpine plants; and I my- 

felf, adds the author, from the plants growing on the 

Dalecarlian Alps could colled how much lower they 

were than the Alps of Lapland, He then proceeds to 

fhew how from one plant of each fpecies the immenfe 

number of individuals now exifting might arile. He 

gives fome inftauces of the furprifing fertility of cer¬ 

tain plants; v. g. the elecampane, one plant of which 
produced 3000 feeds; of fpelt, 2000; of the fmi-fiower, 

4000; of the poppy, 3200; of tobacco, 40,320. But 

fuppofing any annual plant producing yearly only two. 
30 A feeds, 
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feeds, even of this, after 20 years, there would be 
1,048,576 individuals. For they would increafe yearly 

'in a duple proportion, viz. 2, 4, 8, 16, 32, &e. He 

then gives fome inftances of plants brought from A- 
merica, that are now become common Over many parts 

of Europe. Ladly, he enters upon a detail of the fe- 

veral methods which nature has taken to propagate ve¬ 

getables, which is extremely curious, but too long to 

infert in this place. 

II. Preservatioh. 

I. The great Author and Parent of all things de¬ 

creed, that the whole earth fhould be covered with 

plants, and that no place fhould be void, none barren. 

JBut fince all countries have not the fame changes of 

feafons, and every foil is not equally fit for every plant; 

he therefore, that no place fhould be without fome, 

gave to every one of them fnch a nature, as might be 

chiefly adapted to the climate: fo that fome of them 

can bear an intenfe cold, others an equal degree of 

heat; fome delight in dry ground, others in moift, &c. 

Hence the fame plants grow only where there are the 

fame feafons of the year, and the fame foil. 

The Alpine plants live only in high and cold fixa¬ 

tions; and therefore often on the Alp's of Armenia, 

Switzerland, the Pyreneans, &c. whofe tops are equally 

covered with eternal fnows as thofe of the Lapland 

Alps, plants of the fame kind are found, and it would 

be in vain to feek for them any where elfe. It is re¬ 

markable, in relation to the Alpine plants, that they 

blow, and ripen their feeds very early, left the winter 

fhould fteal upon them on a fudden, and deftroy them. 

Our northern plants, altho* they are extremely rare e- 

very where elfe, yet are found in Siberia, and about Hud- 

fon’s bay; as the arbutus, bramble, winter-green, &c. 

Plants impatient of cold live within the torrid zones; 

hence both the Indies, though at fuch a diftanee from 

one another, have plants in common. The Cape of 

Good Hope, we know not from what caufe, produces 
plants peculiar to itfelf; as all the mefembryanthema, 

and almort all the fpecies of aloes. Grades, the moft 

common of all plants, can bearalmoft any temperature 

of air: in which the good providence of the Creator 

particularly appears; for all over the globe they, above 

all plants, are neceffary for the nourifhment of cattle; 

and the fame thing is feen in relation to our moft com¬ 

mon grains. 
Thus neither the fcorchrtjg fun, nor the pinching 

cold, hinders any country from having its vegetables. 
Nor is there any foil which does not bring forth many 

kinds of plants. The pond-weeds, the water-lily, lo¬ 

belia, inhabit the waters. The fluviales, fuci, confervae, 

fcover the bottoms of rivers, and fea. The fphagna -j- 

fill the marfhes. The brya J clothe the plains. The 

drieft woods, and places fcarce ever illuminated by the 

rays of the fun, are adorned with the hypna. Nay, 

ftones and the trunks of trees are not excepted, for 

thefe are covered with various kinds of liverwort. 
The defart, and moft fandy places, have their pecu¬ 

liar trees and plants; and as rivers or brooks are very 
feldom found there, we cannot without wonder obferve 

that many of them diftil water, and by that means af¬ 

ford the greateft comfort both to man and beafts that 

ftravel there. Thus the tilland/ia*, which is a parafiti- 

cal plant, and grows on the tops of trees in the defarts 
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of America, has its leaves turned at the bafe into the Vegetable 
fhape of a pitcher, with the extremity expanded; in Kln£<*om» | 

in thefe the rain is collected, and preferved for thirfty " ,] 
men, birds, and beafts. 

The water-tree in Ceylon produces cylindrical blad¬ 

ders, covered with a lid; into thefe is fecreted a moft 

pure and refre/hing water, that taftes like neftar to men 

and other animals. There is a kind of cuckow pint 

in New France, that, if you break a branch of it, will 

afford you a pint of excellent water. How wife, how 

beautiful, is the agreement between the plants of every 

country, and its inhabitants, and other circumftancesl 

2. Plants oftentimes by their very ftru&ure contri¬ 

bute remarkably both to their own prefervation and 

that of others. But the wifdom of the Creator appears 

no where more, than in the manner of growth of trees. 

For as their roots defeend deeper than thofe of other 

plants provifion is thereby made, that they fhall not 

rob them too much of nouriftvment; and what is ftill 

more, a ftem not above a fpan in diameter often /hoots 

up its branches very high; thefe bear perhaps many 

thoufand buds, each of which is a plant, with its leaves, 

flowers, and ftipulae. Now if all thefe grew upon the 

plain, they would take up a thoufand times as much 

{pace as the tree does ;.and in this cafe there would 

fcarcely be room in all the earth for fo many plants, 

as at prefent the trees alone afford. Befides, plants 
that /hoot up in this way are more eafily preferved from 

cattle by a natural defence ; and farther, their leaves 

falling in autumn cover the plants growing about a- 

gainft the rigour of the winter, and in the fummer 

they afford a pleafing /hade, not only to animals, but 

to plants, againft the intenfe heat of the fun. We may 

add, that trees, like all other vegetables, imbibe the wa¬ 

ter from the earth, which water does not circulate again 

to the root, as the ancients imagined; but being dif- 
perfed, like fmall rain, by the tranfpiration of the 

leaves, moiftens the plants that grow around. Again, 

many trees bear fle/hy fruits of the berry or apple kind, 

which, being fecure from the attack of cattle, grow 

ripe for the ufe of man and other animals, while their 

feeds are difperfed up and down after digeftion. Laft- 

ly, the particular ftruCture of trees contributes very 

much to the propagation of infefts; for thefe chiefly 

lay their eggs upon the leaves, where they are fecure 

from the reach of cattle. 

Ever-green trees and /hrubs in the northern parts are 

chiefly found in the moft barren woods, that they may 

be a Zhelter to animals in the winter. They lofe their 

leaves only every third year, as their feeds are fuffici- 

ently guarded by the moffes, and do not want any 

other covering. The palms in the hot countries per¬ 

petually keep their leaves, for there the feeds' /land in 

no need of any /helter whatever. 

Many plants and (hrubs are armed with thorns, e.g. 

the buckthorn, floe, carduus, cotton-thiftle, &c. that 

they may keep off the animals, which otherwife would 

deftroy their fruit. Thefe at the fame time cover many 

other plants, efpeeially of the annual kind, under their 

branches. Nay, it has frequently been obferved upon 

commons where furze grows, that wherever there was 

a hu/h left untouched for years by the commoners, 

fome tree has fprnng up, being fecufed by the prickles 

of that (hrub from the bite of cattle. So that while 

the adjacent grounds are robbed of all plants by the 
voracity 
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kingdom. fl0Wer3 and fruit, and ftock the parts about with feeds, 

■---which otherwife would be quite extirpated. 

All herbs cover the ground with their leaves, and 

"by their (hade hinder it from being totally deprived of 

that moifture which is neceffary to their nourifhment. 

They are moreover an ornament to the earth, efpeci- 

ally as leaves have a more agreeable verdure on the up¬ 
per than the under fide. 

The modes which adorn the mod barren places, at 

the fame time preferve the lefler plants when they be¬ 

gin to (hoot, from cold and drought: As we find by 

experience in our gardens, that plants are preferved in 

the fame way. They alfo hinder the fermenting earth 

from forcing the roots of plants upwards in the fpring; 

as we fee happen annually to trunks of trees, and other 
things put into the ground. Hence very few inofles 

grow in the warmer climates, as not being fo neceffary 

to that end in thofe places. 

The Englifit fea mat-weed, or marran, will bear no 

foil but pure fand, which nature has allotted to it. Sand, 

the produce of the fea, is blown by winds oftentimes 

to very remote parts, and deluges, as it were, woods 

and fields. But where this grafs grows, it frequently 

fixes the fand, gathers it into hillocks, and thrives fo 

much, that, by means of this alone, at lad an entir.e hill 

of fand is raifed. Thus the fand is kept in bounds, 

other plants are preferved free from it, the ground is 

increased, and the fea is repelled by this wonderful dif- 

pofition of nature. 

How folicitous nature is about the prefervation of 

grades is abundantly evident from hence, that the more 

the leaves of the perennial grades are eat, the more 

they creep by the roots, and fend forth offsets. For 
the Author of nature intended that vegetables of this 

kind, which have very fiender and ereft leaves, fliould 

be copious, and very thick-fet, covering the ground like 

a carpet ; and thus afford food fufficient for fo vaft a 

quantity of grazing animals. But what chiefly in- 

creafes our wonder is, that although the grades are 

the principal food of fuch animals, yet they are forbid 

as it were to touch the flower and feed-bearing flems, 

that fo the feeds may ripen and be fown. 

The caterpillar or grub of the moth, although it 

feeds upon grades, to the great deftru&ion of them 

in meadows, yet it feems to be formed in order to 

keep a due proportion between thefe and other plants: 

for grades, when left to grow freely, increafe to that 

degree, that they exclude all other plants; which 

would confequently be extirpated, unlefs this infeft 

fometimes prepared a place for them. Hence always 

more fpecies of plants appear in thofe places where 

this caterpillar has laid waile the paftures the prece¬ 

ding year, than at any other time. 

III. Destruction. 

Daily experience teaches us, that all plants, as 

well as all other living things, mud fubmit to death. 

They fpring up, they grow, they flourifh, they ri¬ 

pen their fruit, they wither, and at laft, having finifh- 

ed their courfe, they die, and return to the dud again, 

from whence they firft took their rife. Thus all black 

mould, which every where covers the earth, for the 

greateft part is owing to dead vegetables. For all roots 

defcend into the fand by their branches, and after a 

2 
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plant has loft its ftern the root remains; but this too Vegetable 
rots at laft, and changes into mould. By this means KinSd()tn- 

this kind of earth is mixed with fand, by the contri¬ 

vance of nature, nearly in the fame way as dung 

thrown upon fields is wrought into the earth by the 

induftry of the hufbandman. The earth thus prepa¬ 

red offers again to plants from its bofom, what it has 

received from them. For when feeds are committed 

to the earth, they draw to themfelves, accommodate 
to their nature, and turn into plants, the more fubtile 

parts of this mould by the co-operation of the fun, 

air, clouds, rains, and winds; fo that the tailed tree 

is, properly fpeaking, nothing but mould wonderful¬ 

ly compounded with air and water, and modified by 

a virtue communicated to a fmall fed by the Creator. 

From thefe plants, when they die, juft the fame kind 
of mould is formed as gave birth to them originally ; 

but in fuch a manner, that it is in greater qnautity 

than before. Vegetables therefore increafe the black 

mould, whence fertility remains continually uninter¬ 

rupted. Whereas the earth could not make good its 

annual confumption, unlefs it were conftantly recruit¬ 
ed by new fupplies. 

The cruttaceous liverworts are the firft foundation 
of vegetation; and therefore are plants of the utmod 

confequence in the ceconomy of nature, tho’ fo defpi- 

fed by us. When rocks firft emerge out of the fea, 

they are fo polifhed by the force of the waves, that 

fcarce any herb can find a fixed habitation upon them; 

as we mayobferve every where near the fea. But the 

very minute cruttaceous liverworts begin fbon to cover 

thefe dry rocks, although they have no other nourifh- 

ment but that fmall quantity of mould and impercep¬ 

tible particles which the rain and air bring thither. 

Thefe liverworts dying at laft turn into a very fine 

earth ; on this earth the imbricated liverworts find a 

bed to ftrike their roots in. Thefe alfo die after a 

time, and turn to mould; and then the various kinds 
of moffes, e.g. the hypna, the brya, polytrica, fiud a 

proper place and nourifhment. Laftly, thefe dying in 

their turn, and rotting, afford fuch plenty of new- 

formed mould, that herbs and (hrubs.eafily root and 
live upon it. 

That trees, when they are dry or are cut down, may 

not remain ufelefs to the world, and lie as it were me¬ 

lancholy fpeftacles, nature haftens on their deftruflion 
in a Angular way: firft the liverworts begin to ftrike 

root in them ; afterwards the moifture is drawn out of 

them ; whence putrefa&ion follows. Then the mufh- 

room kinds find a fit place for nourifhment on them, 

and corrupt them ftill more. The beetle called the' 

dermejies, next makes himfelf a way between the bark 

and the wood. The mufk-beetle, the copper talc-beetle, 

and the caterpillar orcoffus 812 (£. 2V.) bores an infi¬ 

nite number of holes through the trunk. Laftly, the 

woodpeckers come, and, while they are feeking for 
infe&s, wear away the tree already corrupted ; till 

the whole paffes into earth. Such induftry does na¬ 

ture ufe to deftroy the trunk of a tree ! Nay, trees im- 

merfed in water would fcarcely ever be deftroyed, 

were it not for the worm that eats (hips, which per¬ 

forms this work; as the failor knows by fad expe¬ 

rience. 

Thiftles, as the mod ufefnl of plants, are armed, 

and guarded by nature herfelf. Suppofe there were a 
30 A 2 heap 
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heap of clay, on which for many years no plant has 

fprung up ; let the feeds of the thiille blow there, and 

grow, the thirties by their leaves attradl the moifture 

out of the air, fend it into the clay by means of their 

roots, will thrive themfdves, and afford a lhade. Let 
now other plants come hither, and they will foon cover 

the ground. St Bhlke. 
All fucculent plants make ground fine, of a good 

quality, and in great plenty; as fedum, craffula, aloe, 

algae. But dry plants make it more barren, as heath, 

pines, mofs; and therefore nature has placed the fuc- 

culent plants on rocks, and the dried hills. 

Sect. IV. 7he Animal Kingdom. 

I. Propagation. 

1. The generation of animals holds the firft place 
among all things that raife our admiration when we 

confider the works of the Creator; and chiefly that ap¬ 

pointment, by which he has regulated the conception 

of the foetus, and its exclufion, that it fhould be adap¬ 

ted to the difpofition and way of living of each ani¬ 
mal, is moft worthy of our attention. 

We find no fpecies of animals exempt from the 

flings of love, which is put into them to the end that 

the Creator’s mandate may be executed, Increafe and 

multiply; and that thus the egg, in which is contain¬ 

ed the rudiment of the foetus, may be fecundated; for 

without fecundation all eggs are unfit to produce an 
offspring. 

Foxes and wolves, flruck with thefe ftings, every 

where howl in the woods ; crowds of dogs follow the 

female ; bulls (hew a terrible countenance, and very 

different from that of oxen. Stags every year have 

new horns, which they lofe after rutting time. Birds 

look more beautiful than ordinary, and warble all day 

long through lafcivioufnefs. Thus fmall birds labour 

to outfing one another, and cocks to outcrow. Pea¬ 

cocks fprtad forth again their gay and glorious trains. 

Fifties gather together, and exult in the water ; and 

grafhoppers chirp, and pipe, as it were, amongfl the 

herbs. The ants gather again into colonies, and re¬ 

pair to their citadels. We pafs over many other par¬ 

ticulars, which this fubjedl affords, to avoid prolixity. 

2. The fecundated egg requires a certain and 
proportionate degree of heat for the expanfion of the 

ftamina of the embryo. That this may be obtained, 

nature operates in different manners; and therefore we 

find in different claffes of animals a different way of 
Excluding the foetus. 

The females of quadrupeds have an uterus, contri¬ 

ved for e3fy geftation, temperate and cheriftiing 

warmth, and proper nourifhment of the foetus, as moft 

ef them live upon the earth, and are there fed. 

Birds, in order to get fubfifttnee, and for other 

reafons, are under a neceffity of lhifting place ; and 

that not upon their feet, but wings. Geftation therefore 

would be burthenfome to them. For this reafon they 

lay eggs, covered with a hard Ihell. Thefe they fit 

upon by a natural inftind, and cherifli till the young 

one comes forth. 

The ofliich and caffowary are almoft the only birds 

that do not obferve this la w ; thefe commit their eggs 

to the fand, where the intenfe heat of the fun excludes 
the feet us. 
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Fifties inhabit cold waters, and moft of them have Animal 

cold blood ; whence it happens that they have net heat Kingdom, 

fuffioient to produce the feetus. The all-wife Creator 

therefore has ordained, that moft of them fhould lay 
their eggs upon the fhore ; where, by means of the 

folar rays, the water is warmer, and alfo fitter for 

thatpurpofe ; becaufe it is there lefs impregnated with 
fah, and confequently milder ; and alfo becaufe water- 

infedls abound more there, which afford the young fry 
nourifliment. 

Salmons in the like manner, when they are about to 

lay their eggs, are led by inftincl to go up the ftream, 

where the water is frefh and more pure. 

The butterfly-fifh is an exception, for that brings 

forth its foetus alives. 

The fifhes of the ocean, which cannot reach the 

fhores by reafon of the diftance, are alfo exempt from 

this law. The Author of nature has given to this 

kind eggs that fvvim ; fo that they are hatched a- 

midft the fwimming fucus, called fargazo*. *Flor.Zeyl. 
The cetaceous fifh have warm blood; and therefore389- 

they bring forth their young alive, and fuckle them 
with their teats. 

Many amphibious animals bring forth live foetufes, 

as the viper and the toad, &c. But the fpecies that 

lay eggs, lay them in places where the heat of the fun 

fupplies the warmth of the parent. 

Thus the reft of the frog kind, and the lizard kind, 

lay theireggs in warm waters; the common fnake in 

dunghills, and fucli like warm places; and give them 

up to nature, as a provident nurfe, to take care of them. 

The crocodile and fea-tortoifes go afhore to lay their 

eggs under the fand, where the heat of the fun hatches 
them. 

Moft of the infedl kind neither bear young nor 

hatch eggs : yet their tribes are the moft numerous 
of all living creatures ; infomuch, that if the bulk of 

their bodieswere proportionate to their quantity, they 

would fcarce leave room for any other kinds of ani¬ 

mals. Let us fee therefore with what wifdom the 

Creator has managed about the propagation of thefe 

minute creatures. The females by natural inftindt meet 

and copulate with the males ; and afterwards lay their 

eggs; but not indiferiminately in every place. For 

they all know how to choofe fuch places as may fupply 

their-offspring in its tender age with nourifhment, and 

Other things neceffary to fatisfy their natural wants: 

for the mother, foon after fhe has laid her eggs, dies; 

and were fhe to live, fhe would not have it in her 

power to take care of her young. 
Butterflies, moths, fome beetles, weevils, bugs, cuc- 

kow-fpit infedts, gall-infedis, tree-bugs, &c. lay their 

eggs on the leaves of plants, and every different tribe 

cnoofes its own fpecies of plant. Nay, there is fcarce 
any plant which does not afford nourilhment to fome 

infedl; and ftill more, there is fcarcely any part of a 

plant which is not preferred by fome of them. Thus 

one infedl feeds upon the flower; another upon the 

trunk ; another upon the root ; and another upon the 

leaves. But we cannot help wondering particularly, 

when we fee how the leaves of fome trees and plants, 

after eggs have been let into them, grow into galls ; 

and form dwellings, as it were, for the young ones, 

where they may conveniently live. Thus when the gall 

infedl has fixed her eggs in the leaves of an oak, the 
wound 
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wound of the leaf fwells, and a knob like an apple a- 

fifes, which includes and nourifhes the embryo. 

When the tree-bug has depofited its eggs in the 
boughs of the fir-tree, excrefcences arife fliaped like 

pearls. When another fpecies of the tree-bug has de¬ 

pofited its eggs in the moufe-ear chickweed or the 

fpeedwdl, the leaves contrail in a wonderful manner 

into the fhape of a head. The water-fpider, excludes 

eggs either on the extremities of the juniper, which 

from thence forms a lodging, that looks like the arrow- 

headed grafs; or on the leaves of the poplar, from 

whence a red globe is produced. The tree-loufe lays 

its eggs on the leaves of the black poplar, which upon 
that turn into a kind of inflated bag; and fo in other 

inftances. Nor is it upon plants only that infers live 

and lay their eggs. The gnats commit theirs to ftag- 

nating waters. The water-infeft called monoculus of¬ 

ten increafes fo immenfely on pools, that the red le¬ 

gions of them have the appearance of blood. Others 

lay their eggs in other places: e.g. the beetle, in dung¬ 

hills ; the dermeftes, in Ikins; the fldh-fly, in putri- 

fied flelh; the cheefe-maggot, in the cracks of cheefe, 

from whence the caterpillars ifluing forth, oftentimes 

confume the whole cheefe, and deceive many people, 

who fancy the worms are produced from the particles 

of the cheefe itfelf, by a generation called equivocal, 

which is extremely abfurd. Others exclude their eggs 

upon certain animals. The mill-beetle lays it eggs 

between the fcales of fiflies; the fpecies of gad-fly, on 

the back of cattle ; the fpecies 1025 (S. iV.) on the 

back of the rein-deer; the fpecies 1026, inthenofesof 
Iheep. The fpecies 1028 lodges during the winter in 

the inte(lin3l tube, or the throat of horfes, nor can it 

be driven out till the fummer comes on. Nay, infe&s 

theml'elves are often furrounded with the eggs of other 

infers, infomuch that there is fcarcely an animal to be 

found which does not feed its proper infeft, not to fay 

any more of all the other places where they depofit 

their eggs. Almoft all the eggs of infedts, when laid, 

are ordained to undergo, by a wonderful law of na¬ 

ture, various metamorphofes, e.g. the egg of the but¬ 

terfly, being laid in the cabbage, firft of all becomes 

a caterpillar, that feeds upon grafs, crawls, and has 16 

feet. This afterwards changes into a nymph, that lias 

no feet, is fmooth, and eats nothing ; and lallly, this 

burfts into a butterfly that flies, has variety of colours, 

is rough, and lives upon honey. What can be more 

worthy of admiration than that one and the fame a- 

nimal Ihould appear on the ftage of life under fo many 
charadlers, as if it were three diftindl animals. Lin¬ 

naeus, (Anicen. Acadetn. tom. ii.) in a treatife on the 

wonders relating to infedts, fays, “ As furprifing as 

thefe transformations may feem, yet much the fame 

happens when a chicken is hatched; the only difference 

is, that this chicken breaks all three coats at once, the 

butterfly one after another.” 

The laws of generation of worms are ft ill very ob- 

feure; as we find they are fometimes produced by eggs, 

fometimes by offsets juft in the fame manner as hap¬ 

pens to trees. It has been obftrved with the greateft 

admiration, that the polypus or hydra (S. N. 221.) 
lets down fhuots and live branches, by which it is mul¬ 

tiplied. Nay more, if it be cut into many parts, each 

fegment, put into the water, grows into a perfect ani¬ 

mal ; fo that the parts which were torn off are re« 
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ftored from one ferap. Animal 

3. The multiplication of animals is not tied down to Kingdom. 

the fame rules in all ; for fome have a remarkable 
power of propagating, others are confined within nar¬ 

rower limits in this refpedt. Yet in general we find, 

that nature obferves this order, that the leaft ani¬ 

mals, and thofe which are ufeful and ferve for nou- 

rifhment to the greateft number of other animals, are 

endued with a greater power of propagating than 

others. 
Mites, and many other infers, will multiply to a 

thoufand within the compafs of a very few days ; 

while the elephant fcarcely produces one young in 

two years. 
The hawk kind generally lay not above two eggs, 

at moft four; while the poultry kind rifes to 50. 

The diver, or loon, which is eaten by few animals, 

lays alfo two eggs; but the duck kind, the moor- 

game, partridges, &c. and final! birds, lay a very large 

number. 

If you fuppofe two pigeons to hatch nine times a- 

year, they may produce in four years 14760 young. 

They are endued with this remarkable fertility, that 

they may ferve for food, not only to man, but to 

hawks and other birds of prey. Nature has made 

harmlefs and efculent animals fruitful. She has for¬ 

bid the bird kind to fall {hort of the number of eggs 

allotted to each fpecies: and therefore, if the eggs which 
they intend to fit upon be taken away a certain num¬ 

ber of times, they prefently lay others in their room; 

as may be feen in the fwallow, duck, and fmall birds. 

II. Preservation. 

1. Prefervation follows generation ; this appears 

chiefly in the tender age, while the young are unable 

to provide for their own fupport. For then the pa¬ 

rents, though otherwife ever fo fierce in their difpofi- 

tion, are affedted with a wonderful tendernefs or fenfe 

of love towards their progeny, and fpare no pains to 

provide for, guard, and preferve them; and that not 

by an imaginary law, but one given by the Lord of 
nature himfelf. 

Quadrupeds give fuck to their tender young, and 

fupport them by a liquor perfeftly eafy ofdigeftion, 

till their ftomachs are able to digeft, and their teeth 

are fit to chew, more folid food. Nay, their love to¬ 

ward them is fo great, that they endeavour to repel 

with the utmoft force every thing which threatens 

danger or deftruftion to them. The ewe, which 

brings forth two lambs at a time, will not admit one 

to her teats unlefs the other be prefent and fuck alfo; 

left one Ihould famifh, while the other grows fat. 

Birds build their neits in the moll artificial manner, 

and line them as foft as poffible, for fear the eggs 

(honld get any damage. Nor do they build promif- 

cuoufly in any place, but there only where they may 

quietly lie concealed and be fafe from the attacks of 
their enemies. 

The hanging-bird makes its neft of the fibres of 

withered plants, and the down of.the poplar feeds* 

and fixes it upon the bough of fome tree hanging over 

the water, that it may be out of reach. 

The diver places its fwimming neft upon the water 

itfelf, amongti the rufhes. We defignedly pals over 

many inltances of the like kind. 
Agai% 
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Again, birds fit on their eggs with fo much pa¬ 

tience, that many of them choofe to perifh with hun¬ 

ger, rather than expofe the eggs to danger by going 
to feek for food. 

The male rooks and crows, at the time of incuba¬ 
tion, bring food to the females. 

Pigeons, fmall birds, and other birds which pair, 

fit by turns; but where polygamy prevails, the males 

fcarcely take any care of the young. 

Mott of the duck kind pluck off their feathers in 
great quantity, and cover their eggs with them, left 

they thould be damaged by the cold when they quit 

their nefts for the fake of food; and when the young 

are hatched, who knows not how folicitous.they are in 

providing for them till they are able to fly and fhift for 
themfelves? 

Young pigeons would not be able to make ufe 

of hard feeds for nourifhment, unlefs the parents 

were to prepare them in their crops, and thence feed 
them. 

The owl called the eagle-owl makes its neft on the 

higheft precipices of mountains, and in the warmeft 

fpot, facing the fun; that the dead bodies brought 
there may by the heat melt into a foft pulp, and be¬ 

come fit nourifhment for the young. 

As an exception indeed to this foftering care of 

animals, may be mentioned the cuckow, which lays 

its eggs in the neft of other fmall birds, generally the 

wag-tail, yellow-hammer, or white-throat, and leaves 

the incubation or prefervation of the,young to them. 
This cuftom of the cuckow is fo extraordinary, and 

out of the common courfe of nature, that it would 

not be credible were it not for the teflimony of the 
moft knowing and curious natural-hiftorians, fiich as 
Ray, Willoughby, Gefncr, Aldrovandus, Ariftotle, &c. 

But this feeming want of inftinft is accounted for 

from the ftru&ure and fituation of its ftomach, which 

■ difqualifies it for incubation and its inftin&ive care 

is ttill confpicuous in providing a proper, though a 

foreign, nidus for its eggs. 

Amphibious animals, fifhes, and infe&s, which can¬ 

not come under the care of their parents, yet owe this 

to them, that they are put in places where they eafily 
find nourifhment. 

2, As foon as animals come to maturity, and want 
no longer the care of their parents, they attend with 

the utmoft labour and induitry, according to the law 

and ceconomy appointed for every fpecies, to the pre¬ 

fervation of their lives. But that fo great a number 

of them, which occur every-where, may be fupported, 
and a certain and fixed order may be kept up amongft 

them, behold the wonderful difpofition of the Creator, 

in afligning to each fpecies certain kinds of food, and 

in putting limits to their appetites. So that fome 

live on particular fpecies of plants, which particular 
regions and foils only produce: fome on particular 

animalcula; others on carcafes; and fome even on mud 

and dung. For this reafon. Providence has ordained 

that fome fhould fwim in certain regions of the watery 

element; others fhould fly: fome fhould inhabit the 
torrid, the frigid, or the temperate zones; and others 

fhould frequent defarts, mountains, woods, pools, or 
meadows, according as the food proper to their nature 

is found in fufficient quantity. By this means there 

is no terreftrial trail, do fea, no river, no country, but 
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what contains and nourifhcs various kinds of animals. Animal 
Hence alfo an animal of one kind cannot rob thofe of Kingdom 

another kind of its aliment ; which, if it happened, 
would endanger their lives or health : and thus the 

world at all times affords nourifhment to fo many and 

fo large inhabitants, at the fame time that nothing which 

it produces is ufelefs or fuperfluous. 

It will not be here a mil's to produce fome inftances 

by which it will appear how providentially the Creator 

has furhifhed every animal with fuch cloathing as i3 

proper for the country where they live, and alfo 

how excellently the tlruclure of their bodies is a- 

dapted to their particular way of life; fo that they 

feem to be dellined folely to the places where they are 
found. 

Monkeys, elephants, and rhinocerofes, feed upon 

vegetables that grow in hot countries, and therefore 
therein they have their allotted places. When the fun 
darts forth its moft fervid rays, thefe animals are of 

fuch a nature and difpofition, that it does them no 

mauner of hurt; nay, with the reft of the inhabi¬ 

tants of thofe parts, they go naked; whereas, were 

they covered with hairy Ikins, they mult perifh with 

heat. 

On the contrary, the place of rein-deer is fixed in 

the coldeft part of Lapland, becaufe their chief food 

is the liverwort, which grows no-where fo abundantly 
as there; and where, as the cold is moft intenfe, the 

rein-deer are cloahed, like the other northern ani¬ 

mals, with fkins filled with the denfeft hair, by the 
help of which they eafily defy the keennefs of the 

winter. In like manner the rough-legged partridge 
paffes its life in the very Lapland Alps, feeding upon 

the feeds of the dwarf birch; and, that they may run 

up and down fafely amidft the fnow, their feet are 

feathered. 

The camel frequents the fandy and burning defarts, 

in order to get the barren camel’s-hay. How wifely 

has the Crtator contrived for him! he is obliged to 

go through the defarts, where oftentimes no water is 

found for many miles about. All other animals 

would perifh with third in fuch a journey: but the 

camel can undergo it without differing; for his belly 

is full of cells, where lie referves water for many 

days. It is reported by travellers, that the Ara¬ 

bians, when in travelling they want water, are forced 
to kill their camels, and take water out of their bellies 

that is perfe&ly good to drink, and not at all cor¬ 
rupted. 

The pelican likewife lives in defart and dry places; 
and is obliged to build her neft far from the fea, in 

order to procure a greater fliare of heat to her eggs. 

She is therefore forced to bring water from afar for 
herfelf and her young; for which reafon Providence 

has furnifhed her with an inftrument moft adapted 

to this purpofe: She has a very large bag under 
her throat, which fhe fills with a quantity of water 

fufficient for many days; and this fhe pours into 

the neft, to refrefh her young, and teach them to 
fwim. 

The wild beafts, lions, and tygers, come to this 

neft to quench their third, but do no hurt to the 
young. 

Oxen delight in low grounds, becaufe there the food 

moft palatable to them grows. 
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Sheep prefer naked hills, where they find a parti¬ 

cular kind of grafs called the feftuca, which they love 

'above all things. 

Goats climb up the precipices of mountains, that 
they may browfe on the tender fhrubs ; and in order 

to fit them for it, they have feet made for jumping. 

Horfes chiefly refort to woods, and feed upon leafy 

plants. 

Nay, fo various is the appetite of animals, that 

there is fcarcely any plant which is not chofen by 

fome, and left untouched by others. The horfe gives 

up the water-hemlock to the goat. The cow gives 

up the long-leaved water-hemlock to the (heep. The 

goat gives up the monks-hood to the horfe, &c.; for 

that which certain animals grow fat upon, others ab¬ 

hor a3 poifon. Hence no plant is abfolutely poifonous, 

but only refpe&ively. Thus the fpurge, that is 

noxious to man, is a molt wholefome nouriftiment to 

the caterpillar. That animals may not deftroy them- 

felves for want of knowing this law, each of them is 

guarded by fuch a delicacy of tafte and fmell, that 
they can eafily diftinguifh what is pernicious from 

what is wholefome ; and when it happens that different 

animals live upon the fame plants, dill one kind always 

leaves fomething for the other, as the mouths of all are 

not equally adapted to lay hold of the grafs ; by 

which means there is fufficient food for all. To this 

may be referred an ceconomical experiment well known 

to the Dutch, that when eight cows have been in a 

pafture, and can no longer get nourifhment, two 

horfes will do very well there for fome days; and 

when nothing is left for the horfes, four fheep will live 

upon it. 
Swine get provifion by turning up the earth ; for 

there they find the fucculent roots, which to them are 

very delicious. 

The leaves and fruits of trees are intended as food 

for fome animals, as the floth, the fquirrel; and thefe 

lad have feet given them fit for climbing. 

Befides myriads of fifties, the caftor, the fea-calf, 

and others, inhabit the water, that they may there be 

fed ; and their hinder-feet are fit for fwimming, and 

perfe&ly adapted to their manner of life. 

The whole order of the goofe-kind, as ducks, mer- 

ganfer, &c. pafs their lives in water, as feeding upon 

water-infecls, fifties, and their eggs. Who dots not 

fee, that attends ever fo little, how exa&ly the won¬ 

derful formation of tlieir beaks, their necks, their 

feet, and their feathers, iuits their kind of life; which 

obfervation ought to be extended to all other birds. 

The way of living of the fea-fwallow deferves to be 

particularly taken notice of; for as he cannot focom- 

modioufly plunge into the water, and catch fifti, as 

other aquatic birds, the Creator has appointed the 

fea-gull to be his caterer in the following manner. 

When this laft is purfued by the former, he is forced 

to throw up part of his prey, which the <^her catches; 

but in the autumn, when the fifties hide themftlves in 
deep places, the mergsnfer fupplies the gull with 

food, as being able to plunge deeper into the fca. 

The chief granary of fmal’ birds is the knot-grafs, 

that bears heavy feeds, like liofe of the black bind¬ 

weed. It is a very common plant, not eafily de- 

ftroyed, either by the road fide by tr og ling upon it, 

«r anywhere elfe; and is extremely plentiful after 
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its numerous feeds. Thefe fall upon the ground, and Kingdom. 

are gathered all the year round by the fmall birds. 

To which we may add, that many fmall birds feed 

upon the feeds of plantain, particularly linnets. It is 

generally known that the goldfinch lives upon the feed 

of thiftles, from which he has its name in Latin and 

French. Thus bouutiful nature feeds the fowls of 

the air. 

The Creator has taken no lefs care of fome amphi¬ 

bious animals, as the fnake and frog kind ; which,, 

as they have neither wings to fly, nor feet to run 

fwiftly and commodioully, would fcarcly have any 

means of taken their prey, were it not that fome ani¬ 

mals run, as it were of their own accord, into their 

mouths. When the rattle-fnake, a native of Ame¬ 

rica, with open jaws fixes his eyes on a bird, fly, or 

fquirrel, fitting on a tree, they fly down his throat, 

being rendered ftupid, and giving themfelves up as 

deftitute of all refuge. How dreadful thi3 ferpent is 
to other animals will appear by an account we have 

in a treatife entitled, Radix Senega. Where the au¬ 

thor ( Anioen. Academ. tom. 2) fays, one of thefe terrible 

ferpents got clandeftinely into the houfe of gover¬ 

nor Blake at Carolina; where it woulc^have long lain 

concealed, had it not been that all the domeftic ani¬ 

mals, as dogs, hogs, turkeys and fowls, admonilhed 

the family by their unufual cries, equally (hewing 

their horror and confternation, their hair, bridles, and 

crells, (landing up an end. On the other hand, we 

cannot but adore the Creator’s great goodnefs towards 

man, when we conlider the rattle which terminates 

this ferpent’s tail : for by means of that we have an 

Opportunity of guarding againft this dreadful enemy ; 

the found warning us to fly ; which if we were not to 

do, and we (hould be wounded by him, the-whole 

body would be turned into a putrid corruption in fix 

hours, nay fometimes in half an hour. 

The limits of this article will not permit us to 

produce more examples of this kind. But whoever 

will be at the pains to take ever fo (light a view of the 

wonderful works of the Author of nature, will readily 

fee how wifely the plan, order, and fitnefs of things 
with divine ends, are difpofed. 

3. We cannot without the utmoft admiration be¬ 

hold how providently the Creator has ailed as to the 

prefervation of thofe animals which, at a certain time 

of the year, are by the rigour of the feafon excluded 

from the necefiaries of life. Thus the bear in the 

autumn creeps into the mofs which he has gathered, 

and there lies all winter; fubfilting upon no other 

liouriftiment but his fat, colledled during the fummer 

in the cellulous membrane, and which without doubt,, 
during his fall, circulates through his veflels, and 

fupplies the place of food ; to which perhaps is added 

that fat juice which he fucks out of the bottom of his - 
feet. 

Thehedge hog, badger, and mole, in the fame man¬ 
ner fill their winter-quarters with vegetables, and deep 

during the frofts. The bat feems cold and quite dead 

all the winter. Mod of the amphibious animals get 

into dens, or to the bottom of lakes and pools. 

In the autumn, as the cold approaches, and infefts 

disappear, fwallows migrate into other climes in fearch 

of food and a temperature of air more friendly to 

their 
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their conftitution: though the later hatches, or tliofe 

■ young birds which are incapable of diftant flights, feek 

for an afylum againll the violence of the cold in the 

bottom of lakes amongft the reeds and rufnes ; from 

whence, by the wonderful appointment of nature, they 

come forth again. See the article Hirundo. The 
periftaltic motion of the bowels ceafes in all thefe ani¬ 

mals while they are obliged to fall; whence the ap¬ 

petite is diminilhed, and fo they fuffer the lefs from 

hunger. To this head may be referred the obfertation 

of the celebrated Lifter concerning thofe animals, 

That their blood, when let into a bafon, does not 

coagulate, as that of all other animals; and fo is no lefs 

fit for circulation than before. 

The moor-fowls work themfelves out-walks under 

the very fnow. They moult in the fummer ; fo that 

about the month of Auguft they cannot fly, and are 

therefore obliged to run into the woods ; but then the 

moor-berries and bilberries are ripe, fiom whence 
they are abundantly fupplied with food. Whereas the 

young do not moult the firlt fummer; and therefore, 

though they cannot run fo well, are able to efcape dan¬ 

ger by flight. 
The reft of the birds who feed upon infedts migrate 

every year to foreign regions, in order to feek for 

food in a milder climate ; while all the northern parts, 

where they live well in the fummer, are covered with 

fnow. 

By thefe migrations, birds alfo become ufeful to 

many different countries, and are diftributed over almoft 

all the globe. And it muft excite our admiration that 

all of them exactly obferve the times of coming and 
going, and that they do not miftake their way. 

Infefts in the winter generally lie hid within their 

cafes, and are nourilhed by the furrounding liquor like 
the foetus of other animals ; from whence, at the ap¬ 

proach of fpring, they awake, and fly forth, to the 

aftonilhment of every one. 
However, all animals which lie hid in winter do 

not obferve thefe laws of fading. Some provide ftore- 
houfes in fummer and autumn, from which they take 

what is neceffary; as mice, jays, fquirrels, bees. 

III. Destruction. 

i. We have obferved above, that all animals do not 

live upon vegetables, but that there are fotne which 

feed upon certain animalcula. Nay, there are fome 

which fubfift only by rapine, and daily deftroy numbers 
of the peaceable kind. 

Thefe animals are deftroyed, but in fuch a manner 

that the weaker generally are infefted by the ftronger 

in a continued feries. Thus the tree-loufe lives upon 

plants. The fly called mufea apbidhora lives upon the 
tree-loufe ; the hornet and wafp-fly, upon the mufea 

nphidivora ; the dragon-fly, upon the hornet and 
wafp fly ; the fpider, on the dragon-fly ; the fmall 

birds on the fpider; andiaftly, the hawk kind on 

the fmall birds. 

In like manner, the mohoculus delights in putrid 

waters, the knat eats the moiioculus, the frog eats 

the knat, the pike eats the frog, the fea-calf eats the 

pike. 

The bat and goat-fucker make their excurfions only 

at night, that they may catch the moths, which at that 

time fly about in valt quantities. 
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hid in the trunks of trees. Kingdom.; 

The fwallow purfues thofe which fly about in the 
opeii air. 

The mole purfues worms. The large fifties devour 
the fmall. Nay, we fcarcely know an animal which 

has not fome enemy to contend with. 

Amongft quadrupeds wild beads are mod remark¬ 

ably pernicious and dangerous to Others, as the 

hawk kind among birds. But that they may not, by 

too atrocious a butchery, deftroy whole fpecies, even 

thefe are circumfcribed within certain bounds. Firft, 

as to the moll fierce of all, it deferves to be noted how 

few they are in proportion to other animals. Second¬ 

ly, the number of them is not equal in all countries. 

Thus France and England breed no wolves, and the 

northern countries no tigers or lions. Thirdly, thefe 

fierce animals fometimes fall upon and deftroy one 

another. Thus the wolf devours the fox. The dog 

infells both the wolf and fox ; nay, wolves in a body 

will-fometimes venture to furround a bear. The tiger 

often kills its own male whelps. Dogs are fometimes 

feized with madnefs, and deftroy their fellows, or with 
the mange deftroy themfelves. 

Laftly, wild beads feldom arrive at fo great an age 

as animals which live on vegetables. For they are 
fubjedft, from their alkaline diet, to various difeafes, 

which bring them fooner to an end. 

But although all animals are infefted by their pe¬ 

culiar enemies, yet they are often able to elude their 

violence by ftratagems and force. Thus the hare often 
confounds the dog by her windings. 

When the bear attacks fheep and cattle, thefe draw 

up together for mutual defence. Horfes join heads 

together, and fight with their heels. Oxen join tails, 
and fight with their horns. 

Swine get together in herds, and boldly oppofe 
themfelves to any attack, fo that they are not ealily 

pvercome ; and it is worth while to obferve, that all 

of them place their young, as lefs able to defend them- 

ftlves, in the middle, that they may remain fafe during 
the battle. 

Birds, by their different ways of flying, oftentimes 
efcape the hawk. If the pigeon had the fame way 

of flying as the hawk, fhe would hardly ever efcape 
his claws. 

It deferves alfo to be remarked, how much fome’ 

animals confult their fafety by night. When liorfes 

fleep in woods, one by turn remains awake, and, as it 

were, keeps watch. When monkeys in Brafil fleep up¬ 

on trees, one of them keeps awake, in order to give 

the fign when the tiger creeps towards them ; and in 

cafe the guard (hould be caught afleep, the reft tear 

him to pieces. Hence the hunting of rapacious ani¬ 

mals is not always fuccefsful, and they are often obli¬ 

ged to labour for a whole day to no purpofe. For this 

reafon the Creator has given them fuch a nature, that 

they can bear fading a longtime. Thus the lion lurks 

in his den many days without fainifhing; and the wolf, 

when he has once well fatisfied his hunger, can fall 
many weeks without any difficulty. 

If we confider the end for which it pleafed the Su¬ 

preme Being to conftiiute fuch an order of nature, 

that fom- animals ftiould be, ?S it were, created only 

to be miierably butchered by others, it feems that his 

Pro- 
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Kingdom. keeping a juft proportion amongft all the fpecies; and 

fo prevent any one of them from increafing too much, 

to the detriment of men and other animals. For if 

it be true, as it is moft affuredly, that the furface of 

the earth can fupport only a certain number of inha¬ 
bitants, they muft all perilh if the fame number were 

doubled or tripled. 

There are fome viviparous flies which bring forth 

2000 young. Thefe in a little time would fill the 

air, and like clouds intercept the rays of the fun, un- 

lefs they were devoured by birds, fpiders, and many 
other animals. 

Storks and falcons free Egypt from frdgs, which, 

after the inundation of the Nile, cover all the country. 

The fame birds alfo clear Paleftine of mice. Bello- 

nius on this fubjeft fays as follows : “ The ftorks 

come to Egypt in fuch abundance, that the fields and 
meadows are white with them. Yet the Egyptians 

are not difpleafed with this fight ; as frogs are gene¬ 

rated in luch nnmbers there, that did not the ftorks 

devour them, they would over-run every thing. Be- 

fides, they alfo catch and eat ferpents. Between Belba 

and Gaza, the fields of Paleftine are often defart on 

account of the abundance of mice and rats; and were 

they not deftroyed by the falcons, that come- here 

by inftinft, the inhabitants could have no harveft.” 

The white fox is of equal advantage in the Lap- 

land Alps 5 as he deftroys the Norway rats, which are 

generated there in great abundance, and thus hinders 

them from increafing too much in proportion, which 

would be the deftruCtion of vegetables. 

It is fufficient for us, that nothing is made by Pro¬ 

vidence in vain; and that whatever is made, is made 

with fupreme wifdom. For it does not become 

us to pry too boldly into all the defigns of God. 

Let us not imagine, when thefe rapacious animals 

fometimes do us mifchief, that the Creator planned 

the order of nature according to our private principles 

of oeconomy : for the Laplanders have one way of li¬ 

ving j the European hufbandman another; the Hot¬ 

tentots and favages a third; whereas the ftupendous 
ceconomy of the Deity is one throughout the globe; 

and if Providence does not always calculate exa&ly 

according to our way of reckoning, we ought to con- 

fider this affair in the fame light, as when different Tea¬ 

men wait for a fair wind, every one with refpeft to 

the part he is bound to, who we plainly fee cannot all 

be fatisfied. 
2. The whole earth would be overwhelmed with 

carcafes and (linking bodies, if fome animals did not 

delight to feed upon them. Therefore, when an ani¬ 

mal dies, bears, wolves, foxes, ravens, &c. do not 

Iofe a moment till they have taken all away. But if a 

horfe, e. g. die6 near the public road, you will find 
him, after a few days, fwoln, burft, and at lalt filled 

with innumerable grubs of carnivorous flies, by which 

he is entirely confumed, and removed out of the way, 

that he may not become a nuifance to paffengers by 

his poifonous flench. 
When the carcafes of fifties are driven upon the 

fhore, the voracious kinds, fuch as the thornback, the 

hound-fifh, the conger-eel, &c. g3ther about and eat 

them. But becaufe the flux and reflux foon change 
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the (late of the fea, they themfelves are often detain- Animal 
ed in pits, and become a prey to the wild beads that Kingdom. 

frequent the ftiores. Thus the earth is net only kept 
clean from the putrefa&ion of carcafes, but at the fame 

time,by tliececonomy of nature, theneceffariesof lifeare 

provided for many animals. In the like manner many 
iufeds at once promote their own good, and that of 

other animals. Thus gnats lay their eggs in ftagnant, 
putrid, and (linking waters, and the grubs that arife 

from thefe eggs clear away all the putrefa&ion : arid 

this will eafily appear, if anyone will make the expe¬ 

riment by filling two vefftls with putrid water, leaving 

the grubs in one, and taking them all out of the other; 

for then he will foon find the water that is full of 

grubs pure and without any (lench, while the water 

that has no grubs will continne (linking. 

Lice increafe in a wonderful manner in the heads of 

children that are fcabby; nor are they without their 
ufe, for they eonfume the redundant humours. 

The beetle kind in fummer extraft all moift and 

glutinous matter out of the dung of cattle, fo that it 
becomes like dud, and is fpread by the wind over the 

ground. Were it not for this, the vegetables that lie 

under the dung would be fo far from thriving, that all 
that fpot would be rendered barren. 

As the excrements of dogs is of fo filthy and feptic 

a nature that no infe& will touch them, and therefore 

they cannot be difperfed by that means, care is taken 

that thefe animals fhould exonerate upon (lones, trunks 

of trees, or fome high place, that vegetables may not 
be hurt by them. 

Cats bury their dung. Nothing is fo mean, nothing 

fo little, in which the wonderful order and wife difpo- 

fition of nature do not fhine forth. 

Laftly, all thefe treafures of nature, fo artfully con¬ 

trived, fo wonderfully propagated, fo providentially 

fupported throughout her three kingdoms, feem in¬ 

tended by the Creator for the fake of man. Every 

thing may be made fubfervient to his ufe, if not im¬ 

mediately, yet mediately; not fo to that of other ani¬ 

mals. By the help of reafon man tames the fiercc-ft 

animals; piirfues and.catches the fwiftdl; nay, he is 

able to reach even thofe which lie hid in the bottom of 
fea. 

By the help of reafon, he increafes the number of 
vegetables immenfely; and does that by art, which na¬ 

ture, left to herfelf, could fcarcely effect. By ingenui¬ 

ty he obtains from vegetables whatever is convenient 

or neceffary for food, drink, cloathing, medicine, na¬ 

vigation, and a thoufand other purpoLs. 

He has found the means of going down into the 

abyfs of the earth, and almoft fearching its very 

bowels. With what artifice has he learned to get frag¬ 

ments from the moft rocky mountains, to make the 

hardelt Hones fluid like water, to feparate the ufeful 

metal from the ufelefs drofs, and to turn the fined 

fand to fome ufe ! In (hort, when we follow the feries 

of created things, and confider how providentially one 

is made for the fake of another, the matter comes to 

this, that all things are made for the fake of man; and 

for this end more efpecially, that he, by admiring the 
works of the Creator, (hould extol his glory, and at 

once enjoy all thofe things of wh ch he (tands in need, 

in order to pafs his life conveniently and pleafantly. . 
3<j_B Con- 
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Conclusion. 

This fubjed! concerning the works of nature, a 

very fmall part of which we have been able to touch up¬ 

on, is of fucli importance and dignity, that if it were 

to be properly treated in all its parts, men would find 
wherewithal to employ almoft. ail the powers of the 

rnind. Nay, time itfelf would fail before even the mod 

acute human fagacity would be able to difcover the 

amazing oeconomy, laws, and exquifite ftrudture, of 

the lead infedt ; fince, as PlifTy obferves, nature no¬ 

where appears more herfelf than in her mod minute 

works. 
Summary as it is, however, the preceding view, as 

it were in a map, of the feveral parts, of nature, their 

connections and dependencies, may, among other ufes, 

convey an ufeful leflon, and fuch an one as the bed of 

us often need to have inculcated. 
From a partial confideration of things, we are very 

apt to criticife whac we ought to admire; to look up¬ 

on as ufelefs what perhaps we (hould own to be of in¬ 

finite advantage to us, did we fee a little farther ; to 
be peevilh where we ought to give thanks; and at the 

fame time to ridicule thofe who employ their time 

and thoughts in examining what we were (i. e. fome 

of us mod afluredly were) created and appointed to 

ftudy. In fhort, we are too apt to treat the Al¬ 

mighty worfe than a rational man would treat a good 

mechanic, whofe works he would either thoroughly 

examine, or be afhamed to find any fault with them. 

This is the effect of a partial confideration of nature ; 
but he who has the candour of mind and leifure to look 

farther, will be inclined to cry out, 

How worid’rous is this fcene ! where all is form’d 
With number, weight, and meafure ! all defign'd 
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For fome great end ! where not alone the plant 
Of {lately growth; the herb of (glorious hue. 
Or food-full (ubftance ; not the labouring deed; 
The herd, and flock, that feed 11s; not the mine 
That yields us (lores for elegance, and ufe; 
The fea that loads our table, and conveys 
The wanderer man from clime to clime; with all 
Thofe rolling fpheres, that from on high filed down 
Their kindly influence : not thefe alone. 
Which flrike ev’n eyes incurious; hut each mofs, 
Each (hell, each crawling infeft, holds a rank 
Important in the plan of Him who fram’d 
This fcale of beings ; holds a rank, which loft 
Would break the chain, and leave behind a gap 
Which nature’s felf would rue. Almighty Being, 
Caufe and fupport of all things, can I view 
Thefe obje£tsof my wonder, can I feel 
Thefe fine fenfations, and not think of thee? 
Thou who doft thro’ th’ eternal round of time, 
Doft thro’ th’ immenfity of fpace exift 
Alone, (halt thou alone excluded he 
From this thy univerfe ? Shall feeble man 
Think it beneath his proud philofophy 
To call for thy afliftance, and pretend 
To frame a world, who cannot frame a clod?— 
Not to know thee, is not to know ourfelves—. 
Ts to know nothing—nothing worth the care 
Of man’s exalted fpirit—all becomes. 
Without thy ray divine, one dreary gloom. 
Where lurk the monfters of fautaftic brains. 
Order bereft of thought, uncaus’d effefts. 
Fate freely ailing, and unerring Chance. 
Where meaplefs matter to a chaos finks, 
Or fomething lower ftill; for without thee 
It crumbles into atoms void of force, 
Void of refiftance—it eludes our thought. 
Where laws eternal to the varying code 
Of felf-love dwindle. Intereft, paflion, whim. 
Take place of right and wrong: the golden chain 
Of beings melts away, and the mind’s eye 
Sees nothing but the prefent. All beyond 
Is vifionary guefs—is dream—is death. 

N A T 

Natural, Natural Philofophy, that which confiders the 
Naturaliza- powers and properties of natural bodies, and their mu- 

tion. tual a&ion3 one on another. See Physics. 

~~ The bufinefs of natural philofophy, fays Boerhaave, 

is to communicate a folid and accurate knowledge of 

all the bodies in being, and all the affe&ions thereqf. 

Nor can this fcience be acquired otherwife than by 

obferving, by means of our fenfes, all the objedts 
which the Author of nature hath made cognizable 

, thereto: hence, the firft and principal part of this 

fcience is to colled! all the manifeft and fenfible ap¬ 
pearances of things, and reduce them into a body of 

natural hiftory. Now there are two ways of making 

fuch obfervations; the firft, when we view things 

nearly as they happen to turn up, without any defign 

or intervention of our own : in which way no great 

improvements can be expedled in the art, becaufe 

chance, having here the diredtion, only exhibits occa- 

fional or extemporary properties. The other method 

is, when, after a thorough acquaintance with bodies, 

we apply them to other bodies equally known, dili¬ 

gently attending to the refult, and obferving whether 

any thing new arifes. See Experimental Philo¬ 

sophy. 
NATURALIZATION, in law, the a St of na¬ 

turalizing an alien, or putting him into the condition 

of a natural-born fubjefi, and entitling him to the 

NAT 
rights and privileges thereof. See Alien, and De- NaturalsJ 
N1ZEN. _ Nature.! 

In France, naturalization is the king’s preroga- -f 

tive ; in England, it is only done by ad! of parlia¬ 
ment. 

In France, Swifs, Savoyards, and Scots, need not 

any naturalization, being reputed regnicoles, or na¬ 
tives. 

NATURALS, among phyficians, whatever natu¬ 
rally belongs to an animal, in oppofition to non-na¬ 

turals. See Non-naturals. 
NATURE, according to Mr Boyle, has eight dif¬ 

ferent fignifications; it being ufed, I. For the Au¬ 
thor of nature, whom the fchoolmen call Natura Na- 

turam, being the fame with God. 2. By the nature 

of a thing, we fometimes mean its eflence ; that is, 

the attributes which make it what it is, whether the 

thing be corporeal or not; as when we attempt to de¬ 

fine ihe nature of a fluid, of a triangle, &c. 3. Some¬ 

times we confound that which a man has by nature, 

with what accrues to him by birth ; as when we fay, 

that fuch a man is noble by nature. 4. Sometimes 

we take nature for an internal principle of motion ; 

as when we fay, that a ftone by nature falls to the 
earth. 5. Sometimes we underftand, by nature, the 

eftabliftied courfe of things. 6. Sometimes we take 

nature for an aggregate of powers belonging to a 
body, 
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Nature, body, efpecially a living one; in which fenfe phyfi- 

^ava*‘ ficians fay, that nature is ftrong, weak, or fpent; or 

that, in fuch or fuch difeafes, nature left to herfelf 

will perform the cure. 7. Sometimes we ufe the term 
nature for the univerfe, or whole fyftem of the cor¬ 

poreal works of God; as when it is faid of a phoenix, 

or chimera, that there is no fuch thing in nature. 

8. Sometimes too, and that moft commonly, we ex- 

prefs by the word nature a kind of femi-deity, or other 

ftrange kind of being. 

If, fays the fame philofopher, I were to propofe a 

notion of nature, lefs ambiguous than thofe already 

mentioned, and with regard to which many axioms 
relating to that word may be conveniently underftood, 

I flould firft diftinguifl between the univerfal and the 

particular nature of things. Univerfal nature I would 

define to be the aggregate of the bodies that make up 

the world in its prefent flate, confidered as a principle; 

by virtue whereof they aft and fuffer, according to the 

laws of motion prefcribed by the Author of all things. 

And this makes way for the other fubordinate notion; 

fince the particular nature of an individual confifls in 

the general nature applied to a diftinft portion of the 

univerfe ; or, which is the fame thing, it is a particu¬ 

lar aflemblage of the mechanical properties of matter, 

as figure, motion, &c. 

Kingdoms of Nature. See Kingdoms. 

Conduff or Operations of Nature. See Natural 

Hiftory. 
NAVAL, fomething relating to a fhip ; whence, 

Naval Arcbiteffure. See Ship-Building* 
Naval Camp, in antiquity, a fortification, confift- 

ing of a ditch and parapet on the land-fide, or a wall 

built in the form of a femi-circle, and extended from 

one point of the fea to another. This wa6 fometimes 

defended with towers, and beautified with gates, 

through which they iffued forth to attack their ene¬ 

mies. Homer hath left us a remarkable defcription 

of the Grecian fortifications of this fort, in the Tro¬ 

jan war, beginning at v. 436. Iliad ». 

Then, to fecure the camp and naval powers, 
They rais'd embattled walls with lofty tow’rs : 
From (pace to fpace were ample gates around. 
For pairing chariots ; and a trench profound, 

Of large extent; and deep in earth below Naval. 
Strong piles infix’d flood adverfe to the foe. -:- 

Pope’s Tranjl. 

Towards the fea, or within it, they fixed great 

pales of wood, like thofe in their artificial harbours ; 
before thefe the veflels of burden were placed in fuch 

order, as that they might be inftead of a wall, and 

give proteftion to thofe within ; in which manner Ni- 

cias is reported by Thucydides to have encamped 

himfelf: but this feems only to have been praftifed 

when the enemy was thought fuperior in ftrength, and 
raifed great apprehenfions of danger in them. When 

their fortifications were thought ftrong enough to de¬ 

fend them from the affaults of enemies, it was frequent 
to drag their fhips to fhore, which the Greeks call¬ 

ed svaAxfiv, the Romans fubducere. Around the fhips 

the foldiers difpofed their tents, as appears every 

where in Homer: but this feems only to have been 
praftifed in winter, when their enemy's fleet was laid 

up and could not aflault them; or in long fieges, and 

when they lay in no danger from their enemies by fea; 

as in the Trojan war, where the defenders of Troy ne¬ 

ver once attempted to encounter the Grecians in a fea- 

fight. 

The adjacent places were ufually filled with inns 

and flews, well flocked with females, that proftituted 

themfelves to the mariners, merchants, and artifi¬ 

cers of all forts, who flocked thither in great num¬ 

bers; this, however, appears to be only in times of 

peace. 
Naval Crown, among the ancient Romans, a crown 

adorned with figures of prows of fhips, conferred on 

perfons who in fea-engagements firft boarded the ene¬ 

my’s veffel. See Crown. 

Naval Engagement. See Naval Taffies, chap, 

vii. 
Naval Stores, comprehend all thofe particulars 

made ufe of, not only in the royal navy, but in every 

other kind of navigation; as timber and iron for Ship¬ 
ping, pitch, tar, hemp, cordage, fail-cloth, gun¬ 

powder, ordnance, and fire-arms of every fort, flip- 

chandlery wares, &c. 

NAVAL TACTICS; 

Or, The Military Operations of Fleets. 

xyAVAL tactics is the art of ranging fleets in 

-1.N fuch order or difpofition, as may be judged moft 

convenient, either for attacking, defending, or retreat¬ 

ing to the greateft advantage ; and to regulate their 
feveral movements accordingly: it is not a fci'ence efta- 

blifhed on principles abfolutely invariable, but found¬ 

ed on fuch reafons as the alteration and improvement 

of arms mud neceffarily occafion in a conrfe of time 

and experience ; from which alfo will naturally refult 

a difference in the conftruftion of fhips, in the manner 

of working them, and, in fine, in the total difpofition 
and regulation of fleets and fquadrons. We fhall cur- 

fbrily run through this fucceffion and change of arms, 

&c. to the prefent improvement of our lines of battle, 

ia order to make us the more fenfible of the reafons 
2 

which have induced the moderns to prefer fo advanta¬ 

geous a choice as they now follow in the arrangement 

of their (hips. 
The ancient galleys were fo conftrufted as to carry 

feveral banks of oars, very differently difpofed from 

tbofe in our modern galleys, which, however, vary the 

leaf! of any others from their ancient model. Advanced 

by the force of their oars, the galleys ran violently a- 

board of each other, and by the mutual encounter of 

their beaks and prows, and fometimes of their fterns, 

endeavoured to dafh in pieces or fink their enemies. 

The prow, for this purpofe, was commonly armed 
with a brazen point or trident, nearly as low as the 

furface of the fea, in order to pierce the enemy’s flips- 

under the water. Some of the galleys were furnifled 
30 B 2 with 
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with large turrets, and other acceffions of building, 

either for attack or defence. The foldiers alfo annoy¬ 

ed their enemies with darts and flings, and, on their 

nearer approach, with fwords and javelins; and in or¬ 

der that their miffive weapons might be directed with 
greater force and certainty, the fhips were equipped 

with feveral platforms, or elevations above the level of 

the deck. The fides of the (hip were fortified with a 
thick fence of hides, which ferved to repel the darts of 

their adverfaries, and to cover their own foldiers, who 

thereby annoyed the enemy with greater fecurity. 

As the invention of gun-powder has rendered ufelefs 
many of the machines employed in the naval wars of 

the ancients, the great diftance of time has alfo con- 
figned many of them to oblivion : fome few are, ne- 

verthelefs, recorded in ancient authors, of which we 

fliall endeavour to prefent a ftiort defeription. And 

firft, 
The Aexpiv was & large and maffy piece of lead or 

iron, caft in the form of a dolphin. This machine be¬ 

ing fufpended by blocks at their malt-heads or yard¬ 

arms, ready for a proper occafion, was let down vio¬ 

lently from thence into the adverfe fhips; and either 

penetrated through their bottom, and opened a paf- 

fage for the entering waters, or by its weight imme¬ 

diately funk the veffel. 
The Agnxavuv was an engine of iron crooked like a 

fickle, and fixed on the top of a long pole. It was em¬ 

ployed to cut afunder the flings of the fail-yards, and, 

thereby letting the fails fall down, to difable the veffel 

from efcaping, and incommode her greatly during the 

aftion. Similar to this was another inflrument, armed 

at the head with a broad two-edged blade of iron, 

wherewith they ufually cut away the ropes that fatten¬ 
ed the rudder to the veflel. 

Aogalec va^a^a, a fort of fpear9 or maces of an extra¬ 

ordinary length, fometimes exceeding 20 cubits, as 

appears by the 15th Iliad of Homer, by whom they 

are alfo called 
Kigxiui were certain machines ufed to throw large 

ftones into the enemy’s fhips. 

Vegetius mentions another engine, which was fuf¬ 

pended to the main-matt, and refembled a battering- 

ram ; for it confifted of a long beam and an head of 

iron, and was with great violence puttied againft the 
fides of the enemy’s galleys. 

They had alfo a grappling-iron, which was ufually 
thrown into the adverfe ihip by means of an engine; 

this inflrument facilitated the entrance of the foldiers 
appointed to board, which was done by means of wooden 

bridges, that were generally kept ready for this pur- 

pofe in the fore-part of the veflel. See the article 
Corvus. 

The arms ufed by the ancients rendered the difpo- 

fition of their fleets very different,according to the time, 
place, and circumftances. They generally confidered 

it an advantage to be to windward, and to have the 

fun fliining direflly on the front of their enemy. The 

order of battle chiefly depended on their power of ma- 

i)aging the fhips, or of drawing them readily into form; 

and on the fchemes which their officers had concerted. 
The fleet being compofed of rowing-veffels, they lower¬ 

ed their fails previous to the action; they prefented 

their prows to the enemy, and advanced againft each 

other by the force of their oars. Before they joined 

TACTICS. . Introd. 
battle, the admirals went from fhip to fhip, and ex¬ 

horted their foldiers to behave gallantly. All things 
being in readinefs, the fignal was difplayed by hang¬ 

ing out of the admiral’s galley a gilded rtiield, or a 

red garment or banner. During the elevation of this, 

the aCtion continued ; and by its deprefiion, or inclina¬ 

tion towards the right or left, the reft of the fhips 

were directed howto attack or retreat from their ene¬ 

mies. To this was added the found of trumpets; which 

began in the admiral’s galley, and continued round the 

whole navy. The fight was alfo begun by the admi¬ 

ral’s galley, by grappling, boarding, and endeavour¬ 

ing to overfet, link, or deftroy the adverfary, as we 

have above deferibed. Sometimes, for want of grap¬ 

pling-irons, they fixed their oars in futh a manner as 

to hinder the enemy from retreating. If they could 
not manage their oars as dextroufly as their antagonift, 

or fall alongfide fo as to board him, they penetrated 

his veffel with the brazen prow. Theveffels approach¬ 

ed each other as well as their circumftances would 

permit, and the foldiers were obliged to fight band to 

hand, till the battle was decided : nor indeed could 

they fight otherwife with any certainty, fince the fhortefl 
dittance rendered their flings and arrows, and almoft 

all their offenftve weapons, ineffectual, if not ufelefs. 

The fquadrons were fometimes ranged in two or three 

right lines, parallel to each other; being feldom drawn 

up in one line, unlefs when formed into an half-moon. 

This order indeed appears to be the moll convenient 

for rowing veffels that engage by advancing with their 

prows towards the enemy. At the battle of Ecnomus, 

between the Romans and the Carthaginians, the fleet 

of the former was ranged into a triangle, or a fort of 

wedge in front, and towards the middle of its depth, 

of two right parallel lines. That of the latter was 

formed into a re&angle, or two fides of a fquare, of 

which one branch extended behind, and as the open¬ 
ing of the other profecuted the attack, was ready to 

fall upon the flank of fuch of the Roman galleys as 

fhould attempt to break their line. Ancient niftory has 

preferved many of thefe orders, of which fome have 

been followed in later times. Thus, in a battle A. D. 

1340, the Englifh fleet was formed in two lines, the 

firft of which contained the larger fhips, the fecond con¬ 

fifted of all the fmaller veffels, ufed as a referve to fup- 

port the former whenever neceffary. In 1545, the 

French fleet under the command of the Marefchal d* 

Annebault, in an engagement with the Englifh in the 

Channel, was arranged in the form of a crefcent. The 

whole of it was divided into three bodies, the centre 
being compofed of 36 fhips, and each of the wings of 

30. He had alfo many galleys; but thefe fell not into 

the line, being defigned to attack the enemy occafion- 

ally. This laft difpofition was continued down to the 
reigns of James I. and Lewis XIII. 

Meanwhile the invention of gunpowder, in 1330, 
gradually introduced the ufe of fire-arms into naval 

war, without finally fuperfeding the ancient method of 

engagement. The Spaniards were armed with cannon 
in a fea-fight againft the Englifh and the people of 

Poitou abreaft of Rochelle in 1372; and this battle is 

the firft wherein mention is made of artillery in our 

navies. Many years elapfed before the marine arma¬ 

ments were fufficiently provided with fire-arms. So 

great a revolution in the manner of fighting, and which 
ne- 
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Of Lines neceflarily Introduced a total change in the conftruc- 
or Orders. tjon 0f (hips, could not be fuddenly effedted. In (hort, 

the fquadrons of men of war are no longer formed of 

rowing veflels, or compofed of galleys and (hips of the 

line; but entirely of the latter, which engage under 

fail, and difcharge the whole force of their artillery 

from their fides. Accordingly, they are now difpofed 

in no other form than that of a right line parallel to 

the enemy; every (hip keeping clofe-hauled upon a 

wind on the fame tack. Indeed, the difference between 

the force and manner of fighting of (hips and galleys 

rendered their fervice in the fame line incompatible. 

When we confider therefore the change introduced, 

both in the conftrudh'on and working of (hips, occa- 

fioned by the ufe of cannon, it neceffarily follows, that 

fquadrons of men of war mu ft appear in the order that 

is now generally adopted. 

The machines which owe their rife to the invention 
of gun-powder have now totally fupplanted the others; 

lb that there is fcarce any but the fword remaining, of 

all the weapons ufed by the ancients. Our naval battles 

are therefore almoft always decided by fire-arms, of 

which there are feveral kinds, known by the general 

name of artillery. 
In a (hip of war, fire-arms are diftinguifhed into can¬ 

non mounted on carriages, fwivel-cannon, grenadoes, 

and mufquetry. See Cannon, &c. 

Befides thefe machines, there are feveral other ufed 

in merchant-fhips and privateers, as coehorns, cara¬ 

bines, fire-arrows, organs, (link-pots, &c. See Coe- 
horn, &c. 

Chap. I. Of Lines or Orders. 

By orders are meant the different methods of ran¬ 

ging or drawing up a fleet in the feveral lines and forms 

for which it may be deftgned: in which two things 

are to be confidfred, i. The pofition of each (hip with 

regard to the wind: 2. The pofition of each (hip with 

refpedt to the fleet. We cannot make any alteration 

in either of thefe circumttances, without changing the 

whole pofition of the line, which will otherwife remain 

complete. 
The different expeditions an admiral may be order¬ 

ed upon, as well as the various circumftances that oc¬ 

cur in conducting a fleet, firft gave rife to the feveral 

lines or orders into which it is formed. 

When a fleet engages, it ought to be drawn up in a 

different form from that in which it fails. A fleet that 

fails in fight of an enemy mult alter its pofition, from 

that which it would maintain were there none in view, 

or none to be expedled. When a fleet fails before the 

wind, it has likewife its particular form of failing; as 

it has alfo when it chaces the enemy, makes a retreat, 

guards a ftreight or paffage, or is obliged to force 

through one; or whether at anchor in a road or har¬ 

bour, or going into either to infult or attack an enemy. 

In this variety of circumftances, proper regard mud 

be had to the molt advantageous pofition or form into 

which the fleet can be ranged before it enters upon adtion. 

Chap. II. Of dividing a Fleet, and of the Form of 

Sailing. 

i. How to divide a fleet. When a fleet confifts of 

60 fail of the line, the admiral divides it firft into three 
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fquadrons, each of which has its divifions; and three 

general officers, viz. admiral, vice-admiral, and rear- 

admiral Each fquadron has its proper colours, and 
each divifion its proper malt: for example, the white 

flag is proper to the firft fquadron of France, the white 

and blue for the fecond, and the blue for the third. 

In Britain, the firft admiral of the fleet carries the u- 

nion-flag at the main-top-maft head; next, the admi¬ 

ral of the white ; and then the admiral of the blue. 

The particular (hips carry pendants of the fame co¬ 
lour with their fquadrons, and at the mads of their re- 

fpedlive divifions; fo that the laft (hip in the divifion 

of the blue fquadron wears a blue pendant at the mizen 
top-maft bead. 

The general officers, or commanders of divifions, 

place themfelves in the centre of their divifions. We 

mud except the three commanding admirals, who in a 

failing pofition lead their refpedtive fquadrons. 

2. The failing form, of a Fleet. The following is 

judged the beft, and is that which is put in practice 

upon moll occafions, whether upon expeditions, look¬ 

ing out for an enemy, &c. It confifts in dividing the 

fleet into three columns, or parallel lines, either, upon 

a wind or large, as the admiral may think mod expe¬ 

dient. Thus will the courfe and diftance of the co¬ 

lumns, as well as each (hip’s ftation, be determined and 
regulated; obferving at the fame time that they keep 

abreaft of each other as near as pofiible. 

By this manner of failing, the fleet is clofed as much 

as pofiible, can better obferve the proper fignals, and 

is ready to be ranged or formed into any pofition or 

line that the admiral (hall judge proper. In failing, 

care mull be taken to preferve the juft diftance between 

the columns; in order to which, it will be beft for the 

(hips in general to regulate themfelves by fome of the 

centre (hips of the column to windward, rather than 

the (lernmoft, as they are often too far in their rear to 
follow their motions. 

The mod natural courfe in this order of failing is to 

go neared upon a wind on either tack, or to go away 

large three or four points: however, the fleet may (leer 

away more or lefs from the wind, or even right afore 

it, as m3y be judged moll expedient. 

In all forms of failing, the tranfports, tenders, 8cc. 

are ordered to keep to windward, for the following 

reafons. i. They are by fuch a fituation more out of 

danger from the enemy, as they can the readier bear 

down into the body of the fleet to avoid them. 2. They 

can more expeditioufly execute the admiral’s orders, 

when neceflary. 3. They do not delay the fleet by 

waiting for them, being fitter to make fail before than 

upon a wind. 

This kind of (hips ought not to keep farther tka* 

half a league, for the fame reafons that they are or¬ 

dered to keep to windward; but we mud obferve, that 

when the fleet is not drawn up in a line or three co¬ 

lumns, the fire-ftu’ps, &c. ought not to be farther di- 

(lant from the men of war than they are from one an¬ 

other. 
The fame reafons which prevail in placing the fire- 

(hips, &c. to windward of a fleet in a failing pofture, 

will equally hold good to place them to leeward when 

obliged to make a retreat, r. They are there in lefs 

danger from the purfuit of an enemy, becaufe they are 
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Of Chacing. 
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furroun^ed by the fleet to guard them, in the form of 

a half-moon, from any attack that may be made upon 

them. 2. The fleet going large in this form, thefe 

fmall.{hips may fhorten fail to wait for orders. 3. If 

the fleet fhould be obliged to refume the line of battle 

again to engage the enemy, they will ftill be in the 
belt pofition to fail in. 

In the order of retreat, the {tore-fhips, See. keep 

themfelves at a greater diltance than in any other form, 
1. That they may not retard the progrtfs of the fleet. 

2. When the fleet forms again into a line of battle, 

they may keep better the proper diftance required. 

The fire-fhips, See. of the fleet to leeward ought to 

keep themfelves a little a-head of thofc (hips whofe 

orders they are to follow; to the end that they may 

be the readier to join them upon occaflon. 

Chap. III. Of Chacing. 

1. To chace ’with the greatejl advantage. If the {hip 
that chaces is a great way to leeward of the chace, 

flie fhould continue on the fame board, till fhe can 

tack upon her: that is to fay, arriving at the point E, 

{he will find the chace at the point F; fo that the 

angle FED will make four points, or 450. 

The above method is thought to be the beft by the 

moft experienced feamen ; becaufe by working in this 

manner you keep nigher the chace, and by making two 
tacks you will fetch her wake. 

2. The (hip D may continue on the fame tack, till 

fhe entirely cuts off the chace C; but theu fhe runs 
the rifle of lofing fight of her, by continuing too long 

upon the fame tack: a fog, a fhift of wind, a head¬ 

land, night coming on, and many other incidents that 

frequently happen at fea, may give the chace an op¬ 
portunity of efcaping, by altering her courfe, See. 

therefore we fhould never put this method in practice, 

but when very near her, or when we chafe a friend in 
order to join him. 

3. If the {hip A chafing the fhip B to windward, 
is at a very great diftance, fhe muft continue, on the 

fame taek till fhe gets upon her beam; then the fhip 

A will tack, and ftand on again the fame with the 

chace, till fhe brings the fhip B abreaft of her. She 

muft continue on in the fame manner, tacking every 

time {he gets abreaft of the chace, till fhe is no longer 
apprehenfive of lofing fight of her. Note, This is to 

be underftood when the fhip A is at a very great di¬ 
ftance from the chace, becaufe that then fhe would run 

too great a length from he, were fhe to continue on 

the fame tack till fhe could fetch the fhip B: but then 

again, when the fltip A is but at a fmall diftance from 

the fhip B, fhe would loofe too much time if fhe were 

to tack always when fhe got a-breaft of the chace. 

4. We have already obferved, that if the fhip B is 

to leeward of the fhip A which fhe chaces, and under 

no apprehenfion of lofing fight of her; or becaufe fhe 

might not be at any great diftance from her, or chaces 
her large, in proper fettled weather, when the days are 

long; or that fhe might be a friend, whom you would 

willingly jorh: then the {hip B ought to continue on 

the fame tack with the {hip A, till fhe can cut her off 
upon the other tack. 

Now we muft know how to determine if the'fhip B 

in tacking will fetch the fhip A. I. It is evident, that 

if xhe fhip B, which is fuppofed to be a better failer 
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than the chace A, continues ftill on the fame board Of Chacing, 
till fhe gets as far to windward as the fhip A, fhe may -- ' 

eafily intercept her by tacking upon her : this appears, 

at firft fight, as if we fhould rejtft this method, becaufe 

it makes the fhip B continue on one tack longer than 

is nectffary: but ftill goodjudges think it fhould not be 

entirely rejefted, becaufe the fhip B may thoroughly 

make up for her lofs of time in continuing on fo long 

a-board; for flie may then bear down upon the fhip A 

as much as fhe thinks proper, at the fame time obli¬ 

ging her not to alter her courfe, as was remarked above. 

2. The fhip B will exactly know when fhe ought to 

tack upon the chace A, if fhe calculates the time from 

her being abreaft of her till fhe thinks proper to tack 

upon her again: for continuing on the fame length - i 

of time, fhe may be certain fhe cannot fail of intercep¬ 
ting her. 

5. When the admiral would have the whole fleet to 

chace, or a particular fquadron only, he will make 

known the fame accordingly by hoifting the ufual 

fignal for making fail, whether his intention be to 

chace or jo n fome fhips that appear in fight, or ftretch 

out a-head, and make the land. In the firft cafe, the 
fhips fhould prepare themfelves immediately, that no 

time may be loll in wearing or tacking, if occafion 

for either. In the fecond, the headmolt fhips fhould 

bring to, to found, if the coaft is not thoroughly 

known to the fleet. 

6. The fquadron that chaces, or the cruifers de¬ 

tached from the fleet, fhould be very careful not to 

eugage too far in the chace, for fear of being over¬ 

powered ; however, not to omit, at the fame time, 

thoroughly fuisfying themfelves with regard to the 

object of their chace, if pofiible. They mull pay great 

attention to the admiral’s fignals at all times, to pre¬ 

vent feparation; in order to which, they (hould colleft 

themfelves before night, efpecially if there be any ap¬ 

pearance of thick or foggy weather coming on; and 
endeavour to join the fleet again. 

7. If the admiral would have the whole fleet to 

chace, without obferving any particular form, he will, 

to avoid confufion, prepare them accordingly for it 

by fignal to look out and watch his motions ; to which 

he will join the general fignal to chace at large : then 
the fhips are immediately to get ready to make fail, as 

foon as the admiral fhall think proper to fignify his or¬ 

ders to chace in any particular quarter, or for any 

other movement he would have them execute: thus 

he will be able to inform himfelf (as the fignal might 

perhaps be for that purpofe only) which are the beft 

failing {hips, and which the moft experienced and fkil- 

ful officers in his fleet ; all which, with their feveral 
methods of working and failing, will give him an op¬ 

portunity of knowing them more thoroughly, that 

he may employ them accordingly, whenever the fervice 

fhould require the exertion of their refpeftive abilities 

and experience. 

When the admiral would have only a particular 

fquadron to chace at plealure, he will make a prepa¬ 

ratory fignal for that fquadron to look out and watch 

his motions with its diftinguilhing flag, and that of 

chacing at large; but the fhips are not to begin the 

chace before the fignal for the execution of the parti¬ 

cular motion is hoifted at the malt-head which denote? 

the faid fquadron. 
* T>U„ 
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Of The (hips are diligently to obferve wher. the ad- 

Anchoring. mjra] makes the fignal to give over chace, that each, 

regarding the admiral’s fhip as a fixed point, is to 

work back, or make fail into her ftation, to form the 

order or line again, as expeditioufly as the nature of the 
chace and diftance will permit. 

8. After the fhip has fignified to the admiral that 

flie expeftsto come up with the chace, and that, if an 

enemy, (lie can attack her to advantage, {he muft be 

then very attentive to the admiral’s figns in return, 

whether of approbation or difapprobation, which no 

doubt he will make upon the occafion, left fhe fhould 

unwarily engage too far, and againft the admiral’s or¬ 

ders. On the fignal of difapprobation, fhe muft ab- 

folutely quit the chace, and return again into the fleet 

at all events. 

9. The fame fignal that the admiral makes to give 

over the engagement, will ferve at the fame time for 

the fhips to rally or return again to their refpeCtive 
ftations; the commanders of fquadrons will repeat it, 

that the fhips may work properly and with expedition, 

to form their line as before ; each commanding officer 

with refpedt to the commander in chief, and the reft 

of the fhips with regard to the chiefs of their divifions 

or commanders of fquadrons. 

If the adlion continue till night, the admiral will 

make the general fignal for rallying, when each com¬ 

mander of a fquadron is to make the fame for his par¬ 

ticular fhips. 
Sometimes the fignal for difeontinuing the a&ion 

might regard only a particular part of the fleet, which 

will be fignified accordingly by the proper diflinguifh- 

ing flag of that body or divifion. 

10. To avoid the chace. If the fhip that is chaced 

be to windward, fhe muft keep on the tack on which 

fhe finds fhe gains moft on the enemy, to keep him at 

the greateft diftance; if to leeward, fhe will go right 

before the wind, or more or lefs large, according as 

fhe finds either moft to her advantage, and more a-, 

greeable to her particular properties in failing or 

working. 

Chap. IV. Of Anchoring. 

When a fleet comes to an anchor, there are five 

circumflances to be confidered : 1. That the ground 

be good and holding. 2. That the place be well fhel- 

tered againft the reigning winds that blow on the 

coaft where you anchor. 3. That you may eafilyget 

under fail with the fame wind that may ferve an ene¬ 

my, and at the fame time be able to difpute the advan¬ 

tage of the wind with them. 4. That yon can readi¬ 

ly form the line as foon as you get under fail. 5. That 

the fhips may have room to keep clear of e3ch other 

in getting under way: in order to which we fhould 

give the fhips a good birth when we come to an¬ 

chor, making one or many lines, about three cables 
length afunder, and 120 fathom between each fhip. 

Example. It was no doubt by fuch wife precau¬ 

tions that the duke of York faved his fleet in Sole- 

bay in the year 1672 ; it was compofed of 60 Englifh 

and 30 French fhips. His royal highnefs kept the fea 

a long time to draw out the Dutch to a decifive ac¬ 

tion : but feeing they ftill perfifted to fecure them- 

felves amidft the banks and fhoals of their own coaft, 

and could not by any means force them to a battle, he 
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took the refolution of returning to Solebay, tb refrefh Of 
and recruit his men with proper neceffaries. Admiral Anchorll1g» 

de Ruyter, who commanded the Dutch fleet, thought 

proper not to let flip fo happy a conjundture, as he 

imagined, of furprifing the Englifh as they lay at an 

anchor in the road : he accordingly fet fail with all his 

fleet, which was equal to the duke of York’s, on the 

6th of June, and ttretched over on the Englifh coaft, 

with the wind at N. E. for Solebay, where he did not 

doubt but he fhould meet with the enemy in fome dif- 
order and confufion. But the duke, like an experien¬ 

ced officer, ordered the count d’Etrees, vice-admiral, 

and afterwards marefchal of France, who commanded 

the van, to anchor out in the offing; placing himfelf, 

with the reft of his fleet, in fuch a manner as to en¬ 

able him to receive the Dutch admiral in a proper po- 

fition, whenever he fhould be informed of his coming. 

Upon his appearance, the count d’Etrees formed the 
line with incredible alertnefs, kept clofe to the wind, 

and having ftretched out the length of the fquadron of 

Zealand, commanded by vice-admiral Barker, begun 

the adlion the 7th of June at eight in the morning, 

and fought the enemy with fuch bravery, that feveral 

of their fhips were difabled: he had even made the pro- . 

per difpofition to re-tack, and charge thro’ Barker’s 
fquadron, if the calm which came on had not prevented 

his glorious defign. The duke of York was engaged at 

the fame time with de Ruyter, whilft the earl of Sand- 

v’ich in the rear attacked the Dutch rear-admiral Van 

Ghent; but the clouds of fmoke being difperfed, and 

the fhips no longer under command in the calm, the 

two fleets found themfelves fo intermixed and embar- 

raffed with each other, as greatly heightened the hor¬ 

ror of the adlion, and made it the bloodied that ever 

was fought. The gallant earl of Sandwich perifhed 

with his fhip, that was fet on fire by a Dutch fire-fhip: 

foon after which, his death was revenged by that of the 

admiral of the Amfterdam fquadron, and by the lofs 

of two Dutch line-of-battle fhips, one of which was 

taken, and the other funk. The duke of York fhifted 

his flag twice. In fine, the battle lafted with incre¬ 

dible obftinacy on both fides till night, which favoured 

the retreat of the Dutch : the duke purfued them next 
day home to their very banks; where, having fheltered 

themfelves, they efcaped a total defeat fronj the hands 

of a vidtorious enemy. 
We fee by the preceding example, how important 

and neceffary it is to be always in readinefs to get 

under fail to receive an enemy; and we may learn by 

the following example how dangerous it is to wait for 

an enemy at anchor. 

The marefchal duke de Vivonne, viceroy of Sicily 

for the king of France, having intelligence that the 

enemy, after the engagement off Agufta, had retired 

to the port of Palermo, refolved to go and attack 
them in the road. He'accordingly embarked oil 

board the Sceptre, commanded by M. de Tourville as 

commodore, who hoifted an admiral’s flag, and arrived 

the 2d of June 1676 in fight of Palermo, having 27 

fhips of the line and 25 galleys. He fent his cruifer.s 

to reconnoitre the pofition of the enemy, who brought 

him intelligence that they confided of 27 fhips and 
29galleys; that they lay at anchor in a line, fronting 

the fort of Caftel-del-Mar, and under its cannon ; 

and were defended on the right by the grand tower and 
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Line of the artillery of the ramparts of the city, and on the 
Battle. }eft by tbe batteries of the mole. The marquis de 

Priuli, chef d’efcadre (commodore), was detached with 

nine fhips and five firefhips, and the chevaliers de Bre- 

tevil and Bethormas with feven galleys, to bear down 

upon the enemy to the left; all which was executed 

with fo much bravery and refolution, that the van¬ 

guard of the enemy were obliged to cut and flip, and 

run afhore under the batteries of the town* where the 

firefhips burnt three of their fhips to the water’s-edge: 

the whole was deftroyed by the French with very little 

lofs. 

Chap. V. Line of Battle. 

I. The ancients, as already obferved, ranged their 

fhips or galleys fo as to prefent them in front to their 

enemy; becaufe the machines they then made ufe of 

were fixed in the heads or prows of their vtflels: the 

fame reafon now prevails with regard to the galleys, 

(fee the article Galley), which are drawn up in the 

form of a crefcent or half-moon, whofe ends or horns 

are oppofed to the enemy; in the middle of which is 

the admiral, from whence he the more diftinftly ob- 

ferves the motions of his fleet throughout.' The two 

fleets being thus drawn up, approach each other to a 

convenient diftance; when the engagement beginning 

at the ends of the half-moon, they extend themfelves 

infenfibly till the whole fleet is engaged, and each par¬ 

takes of the danger and glory of the a&ion. See 

fig. 4. 
Example. The famous battle of Lepanto is the 

moll remarkable aftion of this kind that tver hap¬ 

pened. It was fought between the Turks and Cliri- 

ftians in the gulph of Lepanto, the 7th of O&ober 
j 571. The Chriftian fleet of galleys confided of 205, 

large and fmall; the Turks had near 260: both formed 
two long lines, each inclining towards the end, where 

they began the engagement. Don John of Aullria, 

generaliflimo of the Chriftian forces, had placed hiin- 

felf in the centre of his fleet, and gave the command 

of his right wing (van) to the famous admiral Doria, 

and his left (rear) to Michael Batbarigo. The baftiaw 

Pertan, general of the Turks, had likewife placed him- 
felf, together with the baftiaw Al£, in the centre of 

his fleet; and gave the command of his right wing to 
the baftiaws of Alexandria, Mehemet and Siroco, and 

his left to Uluchiali, governor of Algier. The a&ion 

began at two o’clock in the afternoon; which was firft 

brought on by rowing towards each other with all 
their might, accompanied all thf time with the moft 

alarming ftiouts and outcries. The left wing of the 

Chriftiaris performed wonders: Barbarigo attacked 

the Turks with fuch incredible fury, that the bar¬ 

barians could no longer refill the inceflant fire of the 

Chriftians, but precipitately ran themfelves afhore on 

the neighbouring coaft, fome plunging into the fea, 

others leaving their galleys to the bravery and mercy 

of the conquerors. The defeat was fo general, that 

the Turks efcaped with only 30 galleys. There pe- 

rilhed in this day’s bloody a&ion 25,000 Turks; 

3500 prifoners were taken, and 130 galleys; the 

Chriftians loft on their fide 10,000 men, and 15 gal¬ 

leys; they might have then deftroyed the whole Ot¬ 

toman power, had they known how to have made the 

greateli advantage of fo glorious a viilory. 
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II. In an engagement of men of war, the fleets are Line of . 

drawn up in aline of battle on two parallel lines upon l!attJe~ 1 

a wind. The Ihips keep clofe to the wind on the 

line they are formed in, and are commonly at a cable’s 
length diftant one from the other, the firefhips, tranf- 

ports, tenders, &c. keeping at half a league’s diftance 

on the oppofite fide of the enemy. Thus the fleets 

AB, CD, (fig. 5.) that are engaged, are ranged under p,ate 
an eafy fail with their larboard tacks on board; and CXCVII‘. 

the firefhips EE of the fleet AB are to windward, the 

firefhips FF are to leeward of their fleet CD. 

Example. This form was obferved, for the firft; 

time, in the famous battle of the Texel, where the 

duke of York defeated the Dutch on the 13th of June 
1665. 

We, as well as the French, owe the entire perfec¬ 

tion of this order to his royal highnefs. The Englifh 

fleet confifted of 100 fhips of the line; that of Hoi- 

land was'more numerous, though not in three-deck 

fhips: the two fleets found themfelves nigh each other 
early in the morning, the wind being at S. W. they 

ranging themfelves in two lines at S. S. E. each ex¬ 

tending itfelf about five leagues in length, the Englifh 

having the advantage of the wind. The duke of 

York, commander in chief of the Englifh fleet, had 

placed himfelf in the centre, and gave the command 

of the van-guard to prince Rupert, and the rear to 

lord Sandwich. The Dutch admiral Opdam had 

oppofed himfelf in the centre of hit. fleet to the duke 

of York, and vice-admiral Tromp againit prince Ru¬ 

pert. They cannonaded each other from 3 o’clock 

in the morning till 11, with great fury and intrepidity, 

the victory ftill declaring for neither fide. The Dutch 

took one Englifh fhip, which too rafhly attempted to 

force through their line: but they falling off to S. E. 

found the Englifh fire greatly annoyed them. About 

11 o’clock the duke of York bore down with his 
whole line upon the enemy, he himfelf bearing down 

at the fame time upon Opdam : this difpofition and 

refolution of his royal highnefs elevated the courage 
and fpirit of both parties to an almoft invincible ob~ 

ftinacy. The terrible roaring of the cannon, wrecks of 

fhips, fall of malls, together with a thick fmoke in¬ 

termixed with flafhe3 of fire from the fhips that blew 

up, heightened the horror of this adlion beyond the 
power of imagination. It is related of admiral Op- 

dam, that, amidfl all this feene of carnage and de¬ 

finition, he fat with the greateft compofure on his 

poop, viewing, and giving orders to repair as much 

as poflible the damage and diforder he ftillained from 

the duke of York ; animating his men all the time 

both by his words and adlions. At two o’clock in 

the afternoon, his royal highnefs made the fignal for 

the whole line to bear down together upon the ene¬ 

my; which obliged the Dutch to alter their difpofi¬ 

tion of keeping clofe to the wind any longer. Op- 

dam only, with one of his fhips, called the Prince of 

Orange, of three decks, (till kept his llation ; butfoon 

after, Opdam having received a whole broadfide from 

the duke of York, his fhip blew up, without its being 

ever known by what accident, though five of the men 

were faved. The Dutch, having already loft many 

of their fhips, and feeing their admiral blow up, put 

before the wind for the Texel; the duke of York 

purfuing them with great refolution and bravery to 
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A Fleet to the very entrance of their port : he took, burnt, and 

Windward. deftly ed# 22 fhips of the line, 20 of which were from 

50 to 80 guns; and gained over them the moll glo¬ 

rious viftory that was ever obtained at fea. The whole 

aftion colt him but one man of war, with the lofs of 

300 or 400 men. 

III. Before we enter into aftion, or form the line of 

battle, we mull confider firit the advantages or dif- 

advantages of being to windward or to leeward. 

Advantages of being to Windward. 

1. The fleet to windward can edge down to the 

enemy, when and as near as it fhall.think convenient: 

confequently regulates the time and diftance moft ad¬ 
vantageous to come to aftion. 

2. If the fleet to windward is more in number, it 

CXOVII. may ea% detach feme fhips to fend after the rear of 
5 r. ,j# the enemy, which muft undoubtedly throw them into 

confufion. Thus, the fleet AB being more in number 

than the fleet CD, may eafily detach the /hips EF to 

double upon the rearD, which cannot long refift fuch 

fuperior fire; therefore muft give them an opportunity 

(with ihe reft of the (hips that will of courfe join 
them) to range along the whole length of the enemy’s 

line. This is an advantage the fleet to leeward can¬ 
not have, let it be ever fo numerous; for the rear of its 

line will be in a manner ufelefs. 

Example. The advantage of the wind could never 

be more favourable than it was in an aftion off 

Agufta, the 22d of April 1676, when the combined 

fleets of Spain and Holland avoided a total defeat by 

having the advantage of the wind. The French fleet, 

commanded by Monf. Du Quefne, confifted of 27 

fhips of the line. The marquis of Almira, lieutenant- 

eneral, commanded the van-guard 5 and Monf. Ga- 

are, chef d’efcadre(commodore), the rear. The ene¬ 

my’s fleet confifted of about the fame number of fhips, 

but had befides 9 galleys; De Ruyter commanded 

the van-guard, the Spanjfh admiral was in the centre, 

and the Dutch vice-admiral commanded the rear. The 
two fleets met off Agufta early in the morning; but 

the enemy kept their wind till 4 o’clock in the after¬ 

noon, when de Ruyter bore down upon the French 

rear in good order, where they received him in the 

fame manner with equal intrepidity : there were many 

fhips difabled on both fides. The marquis d’Almira 

was carried off by a cannon-ball, and de Ruyter was 

mortally wounded. Thefe two accidents caufed fome 

diforder in the van of the fleet; but the chevalier de 
Vallballe, chef d’efcadre, fupplying the place of the 

marquis d’Almira, behaved fo remarkably gallant, 
that he was juft upon the point of takingand deftroying 

a part of the enemy’s fleet, had not their galleys moft 

opportunely taken their difabled fhips in tow, and 

faved them from falling into his hands. The aftion 

began later in the centre, and had fcarcely reached 

the rear guard: the enemy having the wind, had avail¬ 

ed themfelves fo well of that advantage, that they 

continued the engagement no longer than was neceffary 

to fave their honour; waiting for the approaching 

night to retire from the purfuit of the viftors. 

3. If any of the fhips of the fleet to leeward 

fhould be difabled, whether in the van or rear, or 

even in the centre, the fleet to windward may with 
Vol. VII. 1 
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the greater eafe fend down their fire-fhips upon them, A .Fleet kj 
or feud a detachment after any part of theflying enemy. Leeward. 

4. We muft likewife attribute, amidft other advan- 

tages of being to windward, that of being fooner freed 
from the inconvenience of the fmoke of the enemy as 

well as of our own. 1. The wind repelling back again 

the fmoke of the cannon into the fhip, fo greatly in¬ 

commodes thofe quartered at the guns, as totally to 

deprive them for foine time of the fight of the enemy. 

2. The fame fmoke muft likewife much embarrafs the 
failors in working the fhip; as it is often found by ex¬ 

perience, that the fails and rigging are fet on fire by 

the combuftible matter and fiery particles incorporated 

with the fmoke ; befides many other fatal accidents 
incident to fhips in that unhappy fituation. 

Advantages of being to Leeward. 

It muft be acknowledged, that a fleet to leeward has 
likewife great advantages; and there are who maintain, 
that the advantage of being to leeward is at leaft 

equal to that of being to windward. But when they 

confider all circumftances more attentively, they will 

find the advantage of being to windward the greateft 

a fleet can poflibly have, whether fuperior or inferior 

tothe enemy: though we muft allow at the fame time, 

that, 00 fome extraordinary occafions, it may be more 
advifeable to get to leeward if we can, that is, when 

it blows hard, and the fea runs fo high, that the 

weather fleet cannot open its lower tier, when obliged 

to engage a greater number of fhips, or in an aftion 

between two Angle fhips. But ftill, in an engage- '* 

ment between two fleets, in moderate, proper weather 

for engaging, that which has the weather-gage has 
greatly the advantage. 

1. The fleet to leeward fire to windward, and 

confequently the fhips may make ufe of their lower 

tier, without being under any apprehenfions that a 

fudden fquall of wind fhould overpower them, by the 

water rufhing in irrefiftably between decks: an ad¬ 

vantage (in fome meafure) the Englifh fleet under Sir 
Edward Hawke, had over the French fleet com¬ 

manded by Monf. Conflans, in that ever-glorious and 
memorable aftion off Belleifle, the 20th of November 

1759, where they fatally experienced the.difference of 
our fuperior {kill, undaunted refolution, and feaman- 

fhip. This circumftance is certainly the greateft ad¬ 

vantage a fleet to leeward can have, efpecially when 

it blows hard, with a great fea. One can hardly con¬ 

ceive the confufion and diforder fudden gufts of wind 

occafion between the men between decks, when the 

waves come pouring in, and lay a fhip upon her 

broad-fide, fo as often to endanger her overfetting, or 

going to the bottom before the ports can be fecured. 

2. The fleet to leeward can eafier cover any of their 
fhips that fhould be difabled in aftion, which muft: 

greatly embarrafs the fleet to windward to effeft, with¬ 

out running the rifle of being deftroyed by the enemy- 

in attempting it; however, thefe are difafters which both 
are equally fubjeft to. 

3. The fleet to leeward may eafier make a retreat 
if beaten; whereas the fleet to windward cannot fo well 

efcajse, without being reduced to the neceffity of for¬ 
cing its way through the enemy’s line, which muft be 

attended with the moft fatal confequences. 

It muft be acknowledged, that a fleet which puts 

3& C before 
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A Fleet to before the wind runs a great rifle, if the enemy is in 
Leeward. a condition to purfue it : but then there are fome cir- 

cumftances wherein the fleet to leeward may boldly 

venture to crowd away before the wind; that is to 

fay, when night approaches, the wind frefhens, the 

fea rifes, or the enemy is embarraffed with a convoy, 

which may prevent their purfuing them. 

Example. The allies availed themfelves of thefe 

advantages, in the year 1689, off Bantry. The 

count de Chateau-Renaud commanded the French fleet 

of 24 fhips of the line, and convoyed 3000 men to 

Ireland, with a great quantity of ftores, provifions, 

and ammunition. My lord Herbert, who commanded 

a fquadron of much the fame force, having intelli¬ 

gence that the French landed their troops in Bantry- 

bay, refolved to go and attack them there, not 

doubting but he fhould find them in fomc diforder: 

but the count had taken his meafures fo prudently, 

and was fo well prepared, that he advanced in good 
order to receive the Englifh, and attacked them with 

fo much bravery, that he foon obliged them to crowd 

9 away all the fail they could make before the wind ; 

purfuing them till night put an end to the chace: and 

the count, having thus happily landed his troops, 

returned to Bred, where he received the juft applaufes 

due to his fuccefsful expedition; having in eleven 

days carried fuccours into Ireland, beat the enemy, 

took a confiderable convoy, and reconduded back 

again his fleet to Breft in good order and condition. 

IV. But to return to the explanation of the line of 

battle: We have already obferved, that fleets in a&ion 

ought to be ranged on two parallel lines; for, if 

formed otherwife, by inclining in the van and rear, the 

lleadmoft and fternmoft fhips will be engaged, whilft 
the fhips in the centre will be out of the reach of each 

other’s guns: a confequence too obvious to need any 

demonftration. 
The (hips ought to keep at a cable’s length from 

each other, or clofer, if judged convenient or ne- 

ceffary : otherwife, if too far afunder, one fhip of 

fuch line will be expofed to the fire of two fhips at a 

time, frofri the clofer and more regular line of the 

enemy. 
The fize of the fhips is likewife too important a 

point not to be properly confidered in a line of battle, 

as it contributes more to its ftrength than the nnmber 
of the fleet; for two reafons. 1. A large (hip carries 

more guns, and heavier metal: fo that a fleet confift- 

ing of fuch fhips is of greater force than a more nume¬ 

rous fleet of fmaller fhips, though drawn up in a 

clofer line; becaufe they engage the enemy with more, 

as well as heavier artillery, in the fame fpace. 2. The 

great fhips are ftronger timbered, and confequently 

better able to refift the ihot of the enemy; therefore 

of greater fervice in aftion than a fleet of fmaller 

fhips, notwithftanding the advantage of a clofer line ; 

becaufe that each fhip of the former is attacked only 

by a lefs number of guns of the latter that can do her 

any damage. 

Plate V. To form a line of battle from the order of re- 
CXCVII1. treat. Suppofe the fleet AGF in a retreating form, to 

fig. 7- change it into a line of battle, the headmoft fhip A 

mud haul up upon a wind, and the reft of the fleet, 

Chap. VI. 
running large four points on the fame tack, will form Todifpiite 
itfelf in her wake, or the line IH. the Wind. 

This evolution is fo regular, fo Ample, and fhort, 

that it makes this order of retreat preferable to any 

other ; for a fleet that retreats may be often obliged 
to come to adlion: it would be then greatly embar¬ 

raffed, if it could not immediately refume the line 

again by fo eafy and regular a method as this. In 

effed, by way of illuftration, let us fuppofe, that the 

enemy ELM prefs the fleet fo clofe in its purfuit, as 

to force it to come to an engagement; then the fhips that 
were failing large, haul upon a wind all together, as 

foon as poffible, on the larboard tack, the head A 

hauling up at the fame time. This manoeuvre (me¬ 

thod of working) can caufe no confufion in the fleet: 
on the contrary, it then prefents its Tides with greater 

advantage to the enemy; and the fhips that range 
themfelves upon a wind in the wake of the fhip A, 

will force between two fires the enemy’s fhips M. 

We fuppofe that the enemy attack only one fide; 
for they will find it difficult in effeft to attack both, 

without running the rifle at the fame time of being 
feparated: but admit that the enemy did attack on 

both Tides, you may ftill perform the evolution equally 

the fame; and the fhips GF would prefent their fides 

to the enemy, as well as when they were failing large 
or before the wind. 

Chap. VI. Some necejfary Manoeuvres before (m 
Engagement. 

§ 1. To difpute the Wind with the Enemy. 

1. The fleet to leeward fhould avoid extending it¬ 

felf the length of the enemy’s line, in order to oblige 

them to edge down upon theirs, if they intend to at¬ 

tack them; which will be a means, if they ftill per- 
fift in doing fo, of lofing the advantage of the wind. 

It is impoffible for a fleet to leeward to gain to 

windward fo long as the enemy keep their wind, with¬ 

out a change happens in their favour. Therefore all 

that a fleet to leeward can do, muft be to wait with pa¬ 

tience for fuch a happy change, which they will un¬ 

doubtedly avail themfelves of, as well as any miftake 

or inadvertency the enemy may commit in the mean 

time. And as long as the fleet to leeward does not 
extend its line the length of the enemy’s, it will be 

impoffible for the latter to bring them to a&ion, with¬ 

out running the hazard, by bearing down, of lofing 

the advantage of the wind, which both fleets will be fo 
defirous of preferving. 

2. In fine, that an admiral may benefit by the fhifts 

of wind that frequently happen, he muft in a manner 
forefee them ; which will not appear fo extraordinary 

to officers of any experience, who know what winds 

reign moft on the coaft, or off the head-l3nds where 
they may expeft an enemy : and though an admi¬ 

ral may be fometimes out in his conjefture, he alfo as 

often fucceeds fo happily as to gain the advantage of 
his enemy. 

Monf. du Quefne, the French admiral, by his fu- 

perior fk(H in thefe particulars, gained a confiderable 

advantage over the Dutch fleet, when he engaged 

them off Strombolo in the year 1676. He waited till 

the next day for a fhift of wind; which happened in 

his favour as he forefaw, and gave him an opportuni¬ 
ty 
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To avoid ty of tacking to windward of the enemy, and bearing 
or force down upon them in good order: an advantage they 

an Aftion. negiefle(] the day before; which fatal overfiglit they 

could never afterwards recover. 
3. The difpofition or projedting of head-lands, of 

currents in the Mediterranean, and tides in the ocean, 

contribute greatly towards gaining the wind of the 

enemy : for fometimes you may only range a coaft 

along, or keep out in the offing, to gain a few 

leagues upon a tack; and we may fay, we think 

with juftice, that the knowledge of thefe advantages is 

as effential to an admiral at fea, as the geography of 

the feveral countries, with their woods, roads, courfe 

of rivers, &c. he is obliged to march through, is to a 

general of an army on fhore. 

4. The fleet to windward ought to keep the ene¬ 

my as much as poffible always a breaft of it; be¬ 
caufe, by doing fo, they will preferve the advantage 

they may have, unlefs the wind greatly changes againft 

them. They fhould force them likewife to keep their 

wind, unlefs they think it more prudent not to en¬ 

gage; but when that is the cafe, they ffiould keep en¬ 

tirely out of fight of the enemy. 

§ 2. To avoid an A (lion. 

1. The fleet to windward can never be forced to 

engage; becaufe it can always continue on that tack, 

which keeps the enemy at the greateft diftance from it, 

by ftretching out upon one tack whilft they continue 
upon the other. 

If the wind was not fo fubjeft to change, it would 

be very eafy for the fleet to windward to keep in fight 

of the enemy, without being under any apprebenfions 

of being forced to come to adtion ; but the in- 

conftancy of the wind obliges the molt experienced 

admirals to avoid meeting the enemy, when they think 

it improper to engage them. The reafon of this 

maxim is founded upon the impoffibility of an inferior 

fleet’s avoiding an adtion, when in prefence for any 

time of a fuperior fleet. 

2. If the fleet that endeavours to avoid coming to 

adtion be to leeward, they will edge away the fame as 

the enemy ; hut, at the fame time, they fhould not go 

away right afore the wind, without making their re¬ 

treat in a half-moon, if in fight of the enemy. So 

that the fleet to leeward, which is not for engaging, 
feeing the enemy ftill perfift in chacing them, will 

bear away as they do, in order to keep them at the 

fame diftance. 

There are fome circumftances in which the fleet to 
leeward may put afore the wind, without ranging it 

into the order of a retreat; that is, when it only defigns 

to prolong the engagement, or is refolved to engage 

the enemy, if they ftill continue to purfue them to 

bring them to adtion. But, except on fuch extraor¬ 

dinary occafions, the form of a retreat puts the fleet 

into the beft pofture of defence, and with the leaft 
hazard and danger. 

$3 .To force the Enemy to A (lion. 

Axiom I. We may look upon it as a general 

maxim: “ When two fleets of equal force remain 
long in fight, they may alternately force each other 

to bring on an adtion.” The following reafons fup- 
port this maxim. 

If the fleet that wants to bring on an engagement 

is to leeward, they mull endeavour to keep on that 

tack which forereaches moll upon the enemy, that 

they may keep them better in view, till the wind may 
happen to change in their favour. 

The leaft experience at fea will ferre to convince 

us, that itisalmoft impoffible for a fleet that oncedif- 
covers itfelf to the enemy, ever to retire or efcape, un¬ 

lefs it fecures itfelf in fome port or h irbour; for fleets 

are generally at fea at a feaion of the year when the 

nights are very ffiort, and the days long ; fo that any 

* ftratagems or falfe courfes they may ufe, will avail 

them but little to efcape the purfuit of a watchful ene¬ 

my : befides, a fleet would not run the hazard of 

crowding too much fail by night, for fear of being fe- 

parated, which may be attended with fatal confequen- 

ces. A recent example of fuch condudt happened with 

Monf. de la Clue in 1759, who, by crowding away 

too much fail at night, to pufh through the gut of Gi¬ 

braltar with aftrong eafterly wind, before morning loft 

fight of half his fleet, and fubjedted himfelf of courfe, 

by fuch imprudence, to fall much the eafier vidlim to 

admiral Bofcawen, who was in clofe purfuit of him 

with his whole fquadron, and engaged him the next 

day with a fuperior force; which obliged the French 

admiral to make a running fight, the? it availed him 

but little, as five out of his fquadron were burnt or ta¬ 
ken on the coaft of Portugal. 

Axiom II. It isfcarcely poffible for a much infe¬ 

rior fleet to remain long in prefence of an enemy, 

without being forced to an adtion. 1. A fleet that 

is fuperior in number may fend a detachment of its 
beft cruifers after the flying ftjnadron, and foon bring 

it to adtion. 2. It may divide itfelf into three fqua- 

drons, leaving a confiderable interval between each ; 

then, whatever courfe the enemy may take to efcape, 

one or other will be always ready to intercept it. 

The only refource an inferior fquadron can have 

in fuch circumftances is, to bear away in the form 

of a half-moon : though even then, it can have no 
great hopes of avoiding an engagement, if the ene¬ 

my perfifts in chacing it to bring it to adtion, unlefs 

they fteer for fome harbour or friendly afylum to fe- 

cure themfelves in. 

Corollary. We may from all this draw the fol¬ 

lowing conclufive inference, that it is almoft impoffible 
for an inferior fleet, under any pretext whatever, to 

continue long in the prefence of one greatly fuperior to 

it, without being forced to adtion. 

$'4. To double an Ene?ny. 

To facilitate this, the fuperior fleet muft endea¬ 

vour to ftretch out the length of the enemy’3 line, and 

at the fame time, leaving (hips a -Hern, to clofe and 

double upon that of the enemy’s, and force them be¬ 

tween two fires. 

1. If the fuperior fleet is to windward, it may fo 

much the eafier double its rear upon that of the ene¬ 

my’s, and force it between two fires ; and even if it 

ffiould be to leeward, it ffiould likewife leave fome 

ffiips a-llern of it, becaufe of the wind’s often chan¬ 

ging during the adtion ; befides, the fleet to leeward 

may infenfibly edge away in the heat of the en¬ 

gagement, to give its rear an opportunity of doubling 

upon the enemy, by immediately luffing up clofe to th« 
30 C 2 wind 
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teibIed°U 2’ ^ere are W^10 maint31"n» that the enemy’s 
_!__line fhould be doubled a-head rather than a-ftern: be- 

caufe, fay they, if the ^nemy’s van is once put into 

diforder, it will of courfe fall a-ftern upon the reft: of 

the line, and throw it into confufion. But, on the con¬ 

trary, it feems plain, that the (hips will be lefs expofed, 

and find it fafer to double upon the enemy’s line a- 

llern : for if a fliip fhould be difabled a-head, it does 

not appear how fhe can recover her own line again ; 

Plate whereas if a (hip fhould be difmafted in attempting 
CX.CIX. the fame in the enemy’s rear, fhe cannot be attacked 

8. ]jy any 0f their line, without expofing themfelves at 

the fame time to the fire of two fhips; therefore may 

remain a-ftern out of danger, till fhe has repaired her 

damages again. 
Fig. 9. 3. It feems equally clear, that if the fhips E, M, of 

the fleet CD, had doubled the head A, they would 

run a great hazard of being deftroyed : for if the fhip 

E fhould be difabled, how can fhe recover her own 

line again? how eafy might the enemy deftroy her? 
On the contrary, if the fhips JLN, of the fleet FG, 

have doubled the rear I of the enemy, and the fhip L 

fhould be difabled, file may remain a-ftern, without 
being under any apprehenfion from the rear I, which 

is already hard preffed by the fhips G, N. 

Nothing can illuftrate this method of working a 

fleet better than the famous engagement offla Hogue 

in the year 1692, between the count de Tourville and 
admiral Ruflel. The French, having the wind, bore 

down in good order upon the Englifh: but, being at 

the fame time fo much inferior id number, it was im- 

pofiible for them to extend their line the length of the 

enemy’s; therefore could not prevent the Engiifh 
from extending their rear a great way a-ftern of the 

French, which made their line fo much the longer in 

attempting it, and confequently the fhips wider afun- 

der, (a great difadvantage againft a clofe line) : The 

wind, which was at firft S. W. changing to the N. W. 

gave the rear of the Englifh an opportunity of ftill 
clofing its line more, and doubling upon the French; 

fo that the count de Tourville with his divifion foon 

found himfelf furrounded by his enemies on all fides; 

in which unlucky fituation he diftinguifhed himfelf 

with the greateft bravery and refolution imaginable, 

tho’ overpowered by numbers, whofe great fuperiority 
of force could be no longer refilled. 

$ 5. To avoid being doubled. 

To prevent any of the enemy’s line from doubling 

upon your’s, you muft not fuffer them to extend any of 

their fhips beyond your rear; in order to which, there 

are feveral methods to be taken when your fleet is in¬ 
ferior in number. 

Pig. ;o. I- If you are to windward, you need not extend 
your line the length of the enemy’s van, but attack 
their fecond divifion F with your van A ; by which 

means their firft divifion FG will be in a manner ufe- 

lefs ; and if they fhould ftretch out a-head to tack up¬ 
on you, they will lofe too much time, and run the rifk 

of being feparated by the calm which generally hap¬ 

pens in the courfe of a fea-engagement, occafioned by 

the continual difcharge of cannon on both fides; you 
may even leave a great opening in the centre E, pro¬ 

vided you take the neceffary precautions to prevent 
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your van-guard from being cut off: and thus, how- To avoid j 
ever inferior you may be in number, you will have it beijigd°u-] 
in your power to interrupt the enemy’s line from ex- hled- 
tending itfelf beyond, or a ftern of, your rear. ! 

t Example. Admiral Herbert’s method of ranging 
his fleet, when he engaged the French off Beachy- 

head, in the year 1690, was generally approved of. 
He had fome few fhips lefs than the enemy, and was 

refolved to ufe his utmoft efforts againft their rear; to 

effeA which, he ordered the firft divifion of the Dutch ' 

to bear down upon the fecond divifion of the French, 

at the fame time opening his fleet in tire centre, leaving 
a great fpace a-breaft of the main body of the enemy. 

He then clofes his rear, which he oppofes to theirs, 

keeping himfelf. with his divifion at fome diftance a- 
breaft of the centre : then clofing his fhips as much 

as poffible, he oppofes them to the enemy’s rear, at 
the fame time referving his own divifion to attack the 

French, if they fhould attempt to pufh through the 

opening in the middle, in order to double upon the 

Dutch. By this method (which fhe wed great fore¬ 

thought and experience) he rendered the enemy’s firft 
divifion almoft ufelefs, becaufe of its being obliged to 

ftretch out a long way a-head to tack upon his van : 

and the calm which afterwards came on had in a 

great meafure deprived it of partaking of the danger 
and glory of the adlion. 

2. If 4he inferior fleet is to leeward, you might 
leave a greater interval in the centre and lefs in the 

van; but then you fhould have a fmall corps de referve 
of capital fhips and fire-fhips, that the enemy may not 

take the advantage of fhe intervals in your fleet to cut 
off your line. 

3. There are fome again for giving it as a general 
rule, that the commanding officers of the inferior fleet 

fhould oppofe themfelves to the refpe&ive general of¬ 
ficers of the enemy; by this means feveral oftheir fhips 

will remain ufelefs in the intervals, and will be render¬ 
ed incapable of doubling upon you. 

This method has its inconveniencies, becaufe the van 

and rear of each divifion is expofed to the fire of two 

fhips at a time, and does not fecure the laft divifion 

from the hazard of being doubled by the enemy’s rear; 

but, to remedy this, you may place the larger fhips in 

the van and rear of each divifion, and order it fo that 

the laft divifion may not have it in its power to extend 
its rear a-ftern of yours. 

4. Again, others will have it, that the three fqua- 

drons of the inferior fleet fhould attack each a fqua- 

dron of the fuperior fleet; obferving at the fame time, 
that each fquadron extends its line far enough to pre¬ 

vent the oppofite line from leaving any fhips a-ftern of 
it, but rather a-head. 

5. In fine, there are who rather choofe, that the in¬ 

ferior fleet fhould ftretch its line fo long, as to leave a 

great diftance between the fhips, that it may extend 

its line the length of the enemy’s. But this feems 

to be the word method that can be taken; becaufe it 

gives the enemy’s fleet all the advantage it can defire 

of exerting its whole force upon the inferior line: tho’ 
it muft be allowed, upon certain occafions, this method 

would be very proper to follow; fuch as, when the 

enemy’s fhips, though more in number, are not of 

fuch force and weight of metal as the fhips of the in¬ 
ferior fleet. 

§ & 
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the enemy’: § 6 To receive a Fleet that bears down upon you. 

- The fleet to leeward feeing the enemy bear down 

upon it, will of courfe range itfelf, as expeditioufly as 
poffible, into a line of battle, by edging away a little, 

to gain a3 much time as may be neceflary to form the 
line without confufion. They fltould not omit at the 

fame time leaving fome fmall intervals between the di- 

vifions, that the fleet may be the better able to djftin- 
guifh, and have more room for adlion: then each com¬ 

mander will exert his utmoft to keep his (hip a-breaft 

of any (hip of the enemy’s that happens to fall to his 

lot; either by making more or lefs fail, or even tack¬ 

ing, (if abfolutely neceflary), to preferve his ftation 

with regard to the enemy. 

$ 7. To force through the Enemy's Line. 

I. We find in the feveral relations of the wars be¬ 

tween the Englifh and Dutch, that they had often al¬ 

ternately traverfed and charged through each other’s 

’ fleets; that is to fay, the fleet to leeward CHD, ha¬ 

ving ftretched out a little a-head, tacked upon the 

enemy AB, and forced through their line at E, then 

re-tacking upon them immediately at C, on the other 

fide, gained the wind of them ; but then again, the 

others, in their turn, regained the fame advantage of 

them, and cut them off from their line. Thus they 
mutually traverfed each other, cutting off and deftroy- 

ing one another’s (hip’s, with an invincible obftinacy 

and bravery not to be defcribed. 
This manner of fighting and working a fleet is e- 

qually daring and hazardous, and requires the moft 

confummate ability as well as experience to fucceed 

in it fo happily as the count d’Etrecs did in an engage¬ 
ment with the Dutch in the Texel in the year 1673. 
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li(h fleet under general Monk in the year 1666, three Of a 

days fucceffively, on the north of England. Aftion1 

Chap. VII. Of a general AFlion between two -- 

Fleets. 

§ I. General Olfervations. 

The engagement will not begin before the admiral 

makes the fignal, unlefs an adlion is infenfibly brought 

on by fome unavoidable circum(lances in the line or 
pofition of the van or rear of both fleets, in forming 

or approaching each other: the admiral, in fuch cafe, 

will make the proper fignal for the van or rear, by the 
diftinguiflting flag of either of thefe divifions; which 

will undoubtedly regulate the neceflary manoeuvres of 
the reft; of the fleet through the whole line. 

The admiral in aftion carries but little fail: in which, 
however, he muft conduft himfelf by the motions of 

the enemy; the (hips always obferving to keep clofe in 

the line; and wherever they do not, the (hips which 
immediately follow, {hould pay no regard to thofe that 

precede them, if they fli Jd unguardedly leave too 

great an opening from the reft,unlefs ordered fo to do 
by fignal from the admiral. 

The (hips ought to be particularly careful not to fiie 

till they find themfelves nigh enough for the line to do 

effeAual execution.; otherwife it will be but expending 

a quantity of ammunition to very little purpofe. They 
ought principally to level well their guns, without that 

hurry or confufion too often pra&ifed in firing broad- 
fides; and from which fo little advantage in general is 

derived, to anfwer the end propofed, that of defeat¬ 
ing the enemy, which may be much fooner accomplifh* 

ed by a more regular and fteady fire, conftantly kept 

up without intermifiion, the better to embarrals their 
line, and divert their attention, more than broad-fide 

He traverfed and charged through the fquadron of and broad-fide, with fome intervals between (as muft 
^7 1 1  " _ 1 . 1.  1   J » f 4U ,1 ll. -o ... » V, am in nn*l« -in II*. linnnnn 1 ...Til n flTn XX TT T n _» _ !_ _ Zealand, gained the wind of them, and threw them 
to fuch diforder; that the vi&or-y, which was before 

doubtful, now manifeftly declared in his favour. 
z. It (hould feem eafy for the fleet to windward to 

hinder the enemy to leeward from forcing through their 

line; which, whenever they attempted, the other fleet 
may tack at the fame time all together, and thereby 

effe&ually prevent them from fucceeding. 

3. It does not therefore appear why we (hould be 
under any apprehenfion from a fleet that attempts to 

force through our line. It even feems that it (hould 

never be put in practice but in the following circum- 
ftances: Such as being fometimes obliged to it, to 

avoid a greater evil; if the enemy (hould leave a great 
opening in the centre, and render part of your fleet 

ufelefs; or if a number of (hips-(hould be difabled. Sec. 

4. You are fometimesobliged to traverfe the enemy’s 

line to difengage fome of your own (hips which may 

happen to be cut off ; in that cafe, you muft boldly 

rifle fomelhing, at the fame time not forget the ne¬ 
ceflary precautions. 1. To clofe your (hips as much 

naturally happen), will ever effedt. We ought to be 

convinced of this general truth, That of all adlion6, a 

fea-fight (except in the article of boarding) (hould be 

conducted with the lead hurry or precipitation in order 
to fucceed. 

A captain muft not quit his poll in the line upon 
any pretence whatever, unlefs ,his (hip (hould be fo 

greatly incommoded as to render her incapable of con¬ 
tinuing the adlion : the little fail a fleet is under at 

fuch time, in general, may give the (hips, though da¬ 

maged in their rigging, &c. time enough to repair 
their defefls, without caufing an unneceflary interrup¬ 

tion in the line, by withdrawing out of a&ion, when 

their fervice might perhaps be of the utmoft import¬ 

ance to the reft of the fleet: 

A captain, through too impetuous a defife of di- 

ftingui(hing himfelf, ought never to break the order of 

the line, however inviting the advantage of an attack 
might then appear to him to fecure fuccefs : he muft! 

wait with patience the fignal from the admiralor com¬ 

manding officer of his divifion, becaufe it is always more 

pofiible. 2. To make all the fail you can, without* eflential to preferve and fupport a clofe line in adiion, 

waiting to attack the enemy as you force through their 

line. 3. As foon as you have got through, you (hould 

tack again without lofs of time, left the enemy (hould 

(land on upon the fame tack with the (hips that had 

broke through their line. 

Admiral de Ruyter put this fort of traverfes in prac¬ 

tice, to the greateli advantage, when he beat the Eng- 

as it conftitutes the principal ftrength of a fleet in ge¬ 

neral, than to attend to a particular attack between 
two (hips, which commonly decides but little with re¬ 

gard to the whgle, however glorious in appearance, 

unlefs with a view at the fame time of taking or de- 

ftroying.a flag-(hip of the enemy’s, and where fuccefs- 

alone, even then, can juftify the attempt. 
Tha.- 
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ediate feconds to the admiral ought to quently better able to afiift and fupport the admiral The two 

dire& part of iheir fire againft the enemy’s flag-ftlip, 

or any other that may attack their admiral; fo that 

their chief attention (hfnild be employed more in his 

defence, than in that of their own proper (hips, as they 

mud facrifice every other confideration to the honour 

of their flag. 
The fame attention muft likewife be paid to any 

other fliip that may find herfelf engaged with one of 
the enemy’s flag-(hips ; the next to her 3-head and a- 

fiern fltould ferve in that refpeft as feconds, by divi¬ 

ding part of their fire againft fuch flag-officer, in or¬ 

der to make him ftrike the fooner. 
If any flag-officer ftand in need of being fuccoured, 

he will of courfe make a fignal for the corps-de-referve; 

or if there (hould be none, he will fignify the fame to 

his divifion; on which his two feconds, with thofe nigh- 

eft him, will clofe in to cover him, and continue on the 

action : the frigates of his fquadron will likewife be 

ready to give him the neceflary affiftance; and, if he 

Ihouid ftill continue the attack, he will be in a parti¬ 

cular manner fupported by his whole divifion. 

Thofe (hips that happen to be moft expofed to dan¬ 

ger, will naturally make the ordinary fignala upon the 

occafion,if they ihouid receive any hurt or damage, in 

order to be fupported by fuch in the line as are with¬ 

in reach of them. 

§ 2. To detach from the Line a Corpt-de-referve. 

When a fleet is fo far fuperior in number as to be 

able to extend itfelf both a-head and a-ftern confider- 

ably beyond the enemy’s line, if then the admiral 

ihouid think it expedient, tha{ fuch ihips as may not 
be a-breaft of the enemy, ihouid detach themfelves from 

the line, and form to windward or to leeward into a 
body of referve ,* thofe of the fecond divifion of the 

van-guard, or thofe of the fecond in the rear, will im¬ 

mediately detach themfelves from the body of the fleet, 
after the repetition of the fignal £rom the commanding 

officers of their divifions, and place themfelves in a line 

with the frigates nigheft a-breaft of the centre of the 
fleet, if to windward; or if to leeward, fomewhat a- 

head of the fame; being careful at the fame time to 

keep within reach of obferving diftinftly all the fignals 

and motions of the fleet, to be the readier at hand to 

re-place fuch of the fliips as may happen to be difmaft- 

ed or drove out of the line, where all intervals moft 

be properly ilrengthened and carefully filled up again 
without lofs of time. 

The oldeft captain, after the fenior officer who 

edmmands the referve, ought to relieve the firft, or 

clofe that part of the line where the difabled (hip has 

been obliged to quit ; and fo on fucceffively of the reft. 

The commanding officer of the body of referve will 

not be detached with the whole corps, unlefs on fome 

preffing occafion to fortify the line, where fuch re¬ 
inforcement is immediately neceflary; if to defend one 

of the flag-officers of the three fquadrons, he will be 
followed by the next fenior officer of the referve, who 

was not before detached, in order to place themfelves 

as feconds, the firft a-head and the other a-ftern of 

the flag they are to fupport, without any diminution 

of the honour of his own proper feconds at the fame 

time, as they are only called in thro* neceffity on that 

emergency, being not engaged before, and confe- 

their duty being likewife to exert their utmoft efforts Boarding; 
in attacking or boarding (if poflible) the enemy’s 

flag-(hip to force him to yield, except they are par¬ 

ticularly ordered off to fome other quarter or part of 
the line. 

The admiral will fometimes order the whole body 

of referve to reinforce one of the three fquadrons of the 
fleet, as he may fee occafion ; which when he does, 

the corps muft make all the fail it can, that each (hip 

may place herfelf, fucceffively, the firft in the firft in¬ 

terval, the fecond in the fecond, and fo on through¬ 

out ; but if the admiral fhould want only part of that 
body, he will make the fignal accordingly. 

If the admiral, commanding an equal or fuperior 

number of (hips to the enemy, (hould judge it necef- 

fary to have a fmall referve of one or two (hips for each 
of the three fquadrons of the fleet, the (hips for that 

purpofc in each of the three bodies are made known by 

fignal for the referve; they will immediately draw out 

of the line upon hoifting the fame, and form them¬ 

felves on the line with the frigates, at a convenient di- 
ftance from their commanding officer : that is to fay, 

the firft a-breaft, and under cover of the headmoft fe¬ 

cond ; and the other a-breaft, and under cover of the 

admiral, to be in readinefs to run in between him and 

one of his feconds, to enable him the better to continue 
on the action with frelh vigour, and prefs the enemy 

with unremitting ardour to ftrike as foon as poflible. 

The corps-de-referve is generally formed at the 
fame time with the line, to prevent any irregularity 

that may happen oil leaving any intervals or openings; 
tho’ the admiral may, if he thinks proper, draw (hips 

out of the line during the aftion, to form a body of 

referve, according to the time or circumftances of his 
fituation, &c. 

When the admiral finds he has no further occa¬ 
fion for his body of referve, he will make proper 

fignals for fuch (hips to refume their refpe&ive polls 

in the line again ; the corps-de-referve will always re¬ 

peat the fignals which regard themfelves particularly. 

§ 3- Of Boarding. 

When the admiral (hall judge it neceflary or con¬ 
venient to prepare the fleet for adlion, he will make 

the fignal proper for the occafion, and the fleet will at 
the fame time make the neceflary difpofition for board¬ 

ing. If the admiral defign to board any of the ene¬ 

my’s (hips, he will undoubtedly make the proper fig¬ 

nal for the whole fleet, a particular fquadron, or, in 

fine, for a particular (hip, by the different pofition of 

the fignal, and the diftinguiffiing mark of fuch fqua¬ 
dron or divifion, or particular pennant of fuch (hip. 

If any captain in the fleet think he can board with 
fuccefs one of the enemy’s (hips, he will fignify the 

fame to the admiral by hoifting the boarding flag, to¬ 

gether with his particular pendant, to be more plain¬ 

ly diftinguiftied ; the admiral, in return, will make the 

proper fignal of approbation, or otherwife, if he dif- 
approve the attempt, by letting fly at the fame time 

that (hip’s particular pennant, that (he may obferve 
the fignal the better. 

When a captain feems to exprefs an ardent defire of 

diftingui(hing himfelf by boarding one of the enemy’s 

(hips, he ought to conlider well the ill confequences 

that 
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^economy that might perhaps attend fuch enterprife, if he fail of 
;f a naval fuccefs; for the breaking the order or difpofition of 
Engage- ^ ]jne> quitting his poll, may be of much greater 

men * . difadvantage to the whole, than any advantage arifing 

from his victory, except that over a flag-fhip. 

§ 4. The Fire-fhips to prepare. 

When the admiral makes the fignal for his fleet to 

prepare for aftion, the fire-fhips will at the fame time 

get ready their grappling-irons, fire-engines, &c. for 
boarding, and will likewife difpofe all their combu 

ltibles into their proper channels of communication, 

&c. as foon as pofiible after the a&fon begins: all 

which, when ready, they will take care to make known 

by fignal to the particular divifion or fquadron they 

belong to, and they of courfe will repeat, the fame to 

the admirals. 

The fire-(hips mud be particularly careful in placing 
themfelves out of the reach of enemy’s guns, which 

they may do a-breaft, and under fhelter of their own 

(hips in the line, and not in the openings between the 

fhips, unlefs to prevent any of the enemy’s {hips that 

fhould attempt to force through their line; when they 

muft, in fuch cafe, ufe their utmoft efforts to prevent 

them. They ought always to be very attentive to the 

admiral’s fignals, as well as thofe of the commanding 

officer of the particular fquadrops they belong to, that 
they may lofe no time when the fignal is made for them 

to act, which they muft quickly anfwer by a fignal in 

return. 
Although no fhip in the line might be particularly 

appointed to lead down or protedl the fire-fhips, be- 

fides the frigates already ordered by efpecial appoint¬ 

ment to attend that fervice; yet notwithftanding, the 

fhip a-head of which the fire-fhip partes in her way to 

the enemy is to efcort her, whatever divifion fhe may 

belong to, and muft affift her with a boat well-manned 

and armed, as well as any other fuccour fhe may ftand 

in need of: the two next fhips to her muft likewife 

give her all neceffary affiftance. The captain of a fire- 

fhip is to confider, in fhort, that he is anfwerable for 

the event, in proportion as he expefts to l?e honour¬ 

ably rewarded, if he fucceed in fo daring and hazar¬ 

dous an enterprife. 

§ 5. Particular Defeription of the 0economy of a naval 

Engagement. 

Since a general engagement of fleets or fquadrons 

of men of war is nothing elfe than a variety of parti¬ 

cular actions of fingle fhips with each other, in a line 

cf battle ; it may not be improper to begin by de- 

feribing the latter, and then proceed to reprefent the 

ufual manner of conducting the former. 
I. The whole oeconomy of a naval engagement may 

be arranged under the following heads, viz. the prepa¬ 

ration, the adtion, and the repair, or refitting for the 

purpofes of navigation. 
1. The preparation is begun by iffuing the order to 

clear the fhip for aCtion, which is repeated by the 

boatfwain and his mates at all the hatchways, or flair- 

cafes, leading to the different batteries. As the 

management of the artillery in a veffel of war requires 

a confiderable number of men, it is evident that the 

officers and failors muft be reitrained to a narrow fpace 

in their ufual habitations, in order to preferve the in- 
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ternal regularity of the fhip. Hence the hammocs, Oeconomv 

or hanging-beds, of the latter are crowded together 
as clofe as pofiible between the decks, each of them 

being limited to the breadth of fourteen inches. They -- 

are hung parallel to each other, in rows ftretching 

from one fide of the fhip to the other, nearly through¬ 

out her whole length, fo 3S to admit of nopaffage but 

by (looping under them. As the cannon therefore 

cannot be worked while the hammocs are fufpended 

in this fituation, it becomes neceffary to remove them 

as quick as pofiible. By this circumftance a double 

advantage is obtained : the batteries of cannon are 

immediately cleared of an encumbrance, and the ham¬ 

mocs are converted into a fort of parapet, to prevent 

the execution of fmall-fhot on the quarter-deck, tops, 

and fore-caftle. At the fummons of the boatfwain, 

Up all hammocs! every failor repairs to his own, and, 
having flowed his bedding properly, he cords it up 

firmly with a lafhing or line provided for that pur- 

pofe. He then carries it to the quarter-deck, poop, 

or forecaftle, or wherever it may be neceffary. As 

each fide of the quarter-deck and poop is furnifhed 

with a double net-work, fupported by iron cranes 

fixed immediately above the gunnel or top of the fhip’s 

fide, the hammocs thus corded are firmly (lowed by 

the quarter-mafter between the two parts of the netting, 
fo as to form an excellent barrier. The tops, waifte, 

and forecaftle, are then fenced in the fame manner. 

Whilft thefe offices are performed below, the boat¬ 

fwain and his mates are employed in fecuring the fail- 

yards, to prevent them from tumbling down when 

the fhip is cannonaded, as (he might thereby be dif- 

abled, ind rendered incapable of attack, retreat, or 

purfuit. The yards are now likewife fecured by 

flrong chains or ropes, additional to thofe by which 
they are ufually fufpended. The boatfwain alfo pro¬ 

vides the neceffary materials to repair the rigging, 

wherever it may be damaged by the (hot of the 

enemy, and to fupply whatever parts of it may be 

entirely deftroyed. The carpenter and his crew in the 

mean while prepare his fhot-plugs and mauls, to clofe 

up any dangerous breaches that may be made near 
the furface of the water; and provide the iron-work 

neceffary to refit the chain-pumps, in cafe their ma¬ 

chinery fhould be wounded in the engagement. The 

gunner with his mates and quarter-gunners is bufied in 

examining the cannon of the different batteries, to fee 

that their charges are thoroughly dry and fit for exe¬ 

cution ; to have every thing ready for furnifhing the 

great gun6 and fmall arms with powder, as foon as 

the a&;on begins; find to keep a fufficient number of 
cartridges continually filled, to fupply the place of 

thofe expended in battle. The mailer and his mates 

are attentive to have the fails properly trimmed, ac¬ 

cording to the fituation of the fhip ; and to reduce or 

multiply them, as occafion requires, with all pofiible 

expedition. The Iltuter.ants vifit the different decks, 

to fee that they are effectually cleared of all eucum- 

‘brance, fo that nothing may retard the execution of 
the artillery ; and to enjoin the other officers to dili¬ 

gence and alertnefs, in making the neceffary difpofi- 

tions for the expedted engagement , fo that every thing 

may be in readinels at a moment’s w .rning. 

When the hoftile fhips nave approached ^ach other 

to a competent diftanee, the drums beat to arms. 

The 
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’ The boatfwain and his mates pipe. All hands to quar¬ 

ters ! at every hatchway. All the perfons appointed 

to manage the great guns immediately repair to their 

refpeftive ftations. The crows, handfpikes, ram¬ 

mers, fpunges, powder-horns, matches, and train 
tackles, are placed in order by the fide of every can¬ 

non. The hatches are immediately laid, to prevent 

any one from deferting his poll by efcaping into the 

lower apartments. The marines are drawn up in 
rank and file on the quarter-deck, poop, and fore- 

caftle. The lafhings of the great guns are call loofe, 
and the tompions withdrawn. The whole artillery, 

above and below, is run out at the ports, and levelled 

to the point-blank range ready for firing. 
2. The neceffary preparations being completed, and 

the officers and crew ready at their refpeftive ftations 
to obey the order, the commencement of the aftion is 

determined by the mutnal diftance and fituation of the 

edverfe (hips, or by the fignal from the commander 

in chief of the fleet or fquadron. The cannon being 
levelled in parallel rows, projefting from the (hip’s 

fide, the molt natural order of battle is evidently to 
range the (hips abreaft of each other, efpecially if the 

engagement is general. The moft convenient diftance 

is properly within the point-blank range of a mufket, 
fo that all the artillery may do effeftual execution. 

The combat ufually begins by a vigorous cannonade, 

accompanied with the whole efforts of the fwivel-guns 
and the fmall arms. The method of firing in platoons, 

or volleys of cannon at once, appears inconvenient in 

the fea-fervice, and perhaps (hould never be attempted 
unlefs in the battering of a fortification. The (ides 

and decks of the (hip, although fufficiently ftrong 

for all the purpofes of war, would be too much (haken 

by fo violent an explofion and recoil. The general 
rule obferved on this occafion throughout the (hip, is 

to load, fire, and fpunge, the gups with all poffible 
expedition, yet without confufion or precipitation. 

The captain of each gun is particularly enjoined tor 

fire only when the piece is properly direfted to its 

objeft, that the (hot may not be fruitlefsly expended. 

The lieutenants, who command the different batteries, 

traverfe the deck to fee that the battle is profeuted 

with vivacity; and to exhort and animate the men to 
their duty. The midfliipmen fecond thefe injunctions, 

and give the neceffary afliftance wherever it may be 

required, at the guns committed to their charge. The 
gunner (hould be particularly attentive that all the 

artillery is fufficiently fupplied with powder, and that 

the cartridges are carefully conveyed along the decks 

in covered boxes. The havoc produced by a continu¬ 

ation of this mutual affanlt may be readily conjeftured 
by the reader’s imagination: battering, penetrating, 

and fplintering the (ides and decks; (battering or dis¬ 
mounting the cannon ; mangling and deftroying the 

rigging; cutting afunder or carrying away the mails 

and yards; piercing and tearing the fails fo as to ren¬ 

der them ufelefs ; and wounding, difabling, or killing 

the (hip’s company! The comparative vigour and 

refolution of the affailants to effeft thefe pernicious 
confequences in each other, generally determine their 

fuccefs or defeat: we fay generally, becaufe the fate 

of the combat may fometimes be decided by anjanfore- 

ieen incident, equally fortunate for the one and fatal 

{o the other. The defeated (hip having acknowledged 
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the viftory, by ftrikiffg her colours, is immediately Oeconomy 

taken poffeffion of by the conqueror, who fecuresher °ia naval 

officers and crew asprifoners in his own (hip ; and in- mfn? 1 
veils his principal officer with the command of the --,-- 

prize until a captain is appointed by the commander 
in chief. 

3. The engagement being concluded, they begin to 

repair: the cannon arefecuredby their breechings and 

tackles, with all convenient expedition. Whatever 
fails have beeh rendered unferviceable are unbent ; and 

the wounded mads and yards ftruck upon deck, and 
fiflied, or replaced by others. The Handing rigging 

is knotted, and the running-rigging fpliced wherever 

neceffary. Proper fails are bent in the room of thofe 
which have been difplaced as ufelefs. The carpenter 

and his crew are employed in repairing the breaches 
made in the (hip’s hull, by (hot-plugs, pieces of plank, 

and (lieet-lead. The gunner and his affillants are 

bufied in replenifliing the alloted number of charged 
cartridges, to fupply the place of thofe which have 

been expended, aud in refitting whatever furniture of 

the cannon may have been damaged by the late, 

aft ion. 

Such is the ufnal procefs and confequences of an en¬ 

gagement between two (hips of war, which may be 

confidered as an epitome of a general battle between 
fleets or fquadrons. The latter, however, involves a 

greater variety of incidents, and neceffarily requires 

more Comprehenfivc (kill and judgment in the com¬ 

manding officer. 
II. When the admiral, or commander in chief, of a 

naval armament has difeovered an enemy’s fleet, his 

principal concern is ufnally to approach it, and en¬ 

deavour to come to aftion as foon as poffible. Every 

inferior confideration muft be facrificed to this impor¬ 
tant objeft; and every rule of aftion (hould tend to 
haften and prepare for fo material an event. The (late 

of the wind, and the fituation of his adverfary, will in 
fome meafure diftate the conduft neceffary to be 

purfued with regard to the difpofition of his (hips on 

this occafion. To facilitate the execution of the ad¬ 

miral’s orders, the whole fleet is ranged into three 
fquadrons, each of which is claffed into three divi- 

fions, under the command of different officers. Be¬ 
fore the aftion begins, the adverfe fleets are drawn 

up in two lines, as above deferibed. As foon as the 

admiral difplays the fignal for the line of battle, the 

feveral divifions feparate from the columns, in which 

they were difpofed in the ufual order of failing, and 
every (hip crowds into its ftation in the wake of the 

next a-head; and a proper diftance from each other, 

which is generally about 50 fathom, is regularly ob¬ 

ferved from the van to the rear. The admiral, how¬ 
ever, will occafionally contraft or extend his line, 

fo as to conform to the length of that of his adver¬ 

fary, whofe negleft or inferior (kill on this occafion 

he will naturally convert to his own advantage, as 

well as to prevent his own line from being doubled, a 

circumftance which might throw his van and rear into 

confufion. 
When the adverfe fleets approach each other, the 

courfes are commonly hauled up in the brails, and the 

top-gallant fails and (lay-fails furled. The movement 
of each (hip is chiefly regulated by the main and fore¬ 

top fails, and the jib ; the mizen-top fail being refer- 
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Oeconomy ved to haften or retard the coarfe ot the (hip, and, in 
of a naval fine> by filling or backing, hoifting or lowering it, 

Fment.C' t0 determine her velocity. 
The frigates, tenders, and fire-lhips, being alfo 

hauled upon a wind, lie at fome diftance, ready to ex¬ 

ecute the admiral’s orders or thofe of his feconds, 
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His experience and reflexion will naturally Repeat an 

furnifh him with every method of intelligence to dif- ^kace. 

cover the ftate of his different fquadrons and divifions. 
Signals of inquiry and anfwers, of request and alfent, 

of command and obedience, will be difplayed and re¬ 

peated on this occafion. Tenders and boats will alfo 

leaving the line of battle between them and the enemy, continually be detached between the admiral and the 

If there are any tranfports and ftorefhips attendant on commanders of the feveral fquadrons or divifions. 

the fleet, thefe are difpofed ftill further diftant from the As the danger preffes on him, he ought to be for- 

aftion. If the fleet is fuperior in number to that of tified by refolution and prefence of mind ; becaufe the 

the enemy, the admiral ufually felefls a body of re- whole fleet is committed to his charge, and the < 

ferve from the different fquadrons, which will always 

be of ufe to cover the fire-fhips, borab-veffels, &c. 

and may fall into the line in any cafe of neceffity: 

thefe alfo are ftationed at a convenient diftance from 

the line, and fhould evidently be oppofite to the weakeft 

parts thereof. 
And here it may not be improper to obferve, with 

an ingenious French author (M. de Morogues), that 

order and difeipline give additional ftrength and afti- 

vity to a fleet. If thus a double advantage is acquired 

by every fleet, it is certainly more favourable to the 

du£t of his officers may, in a great degree, be influ¬ 

enced by hi3 intrepidity and perfeverance. In fhort, 

his renown or infamy may depend on the fate of the 
day. 

If he conquers in battle, he ought to profecute his 
victory as much as poffible, by feizing, burning, or 

deftroying the enemy’s fhips. If he is defeated, he 

fhould endeavour, by every refource his experience 

can fuggeft, to fave as many of his fleet as poffible, 

by employing his tenders, &c. to take out the wounded 

and put frefh men in their places; by towing the dif— 

inferior, which may thereby change its difpofition with abled fhips to a competent diftance; and by preventing 

greater facility and difpatch than one more numerous, the execution of the enemy’s fire-fliips. 

yet without being feparated. When courage is equal By what we have obferved, the real force or fupe- 

to both, good order is then the only refource of the riority of a fleet confifts lefs in the number of veffels, 
fmaller number. Hence we may infer, that a fmaller and the vivacity of the aftion, than in good order, 

fquadron of men of war, whofe officers are perfe&ly dexterity in working the fhips, prefence of mind, and 

difciplined in working their fhips, may, by its fuperior fkilful conduit in the captains. 

dexterity, vanquifh a more powerful one, even at the 

commencement of the fight; becaufe the latter, being 

lefs expert in the order of battle, will, by its repara¬ 

tion, fuffer many of the fhips to remain ufelefs, or not 

fufficiently near, to protect each other. 

The fignal for a general engagement is ufually dif¬ 

played when the oppofite fleets are fufficiently within 

the range of point-blank fhot, fo that they may level 

the artiilery with certainty of execution, which is near 

enough for a line of battle. The adion is begun and 

carried on throughout the fleet in the manner we have 
already deferibed between fingle fhips; at which time 

the admiral carries little fail, obferving, however, to 

regulate his own motions by thofe of the enemy. 

Chap. VIII. Of Retreat and Chace. 

I. When a fleet is obliged to retreat in fight of an 

enemy, the bed way to effeft it fecurely will be by 

failing in a kind of half-moon, the admiral making 

the obtufe angle A, and to windward in the form Plate CC. 

BAC; one part of his fleet to fail on the ftar-fis*1*- 

board, whilft the other goes away on the larboard 

tack: keeping the fire-fhips, tranfports, &c. in the 

middle. 

This manner of ranging a fleet feems the moft ad- 

vifeable, becaufe the enemy caD never approach thofe 

that endeavour to efcape, without expofing themfelves 

at the fame time to the fire of the fhips to windward: 

The fhips of the line meanwhile keep clofe in their thus the enemy’s fhips D can never approach the pig, 

ftations, none of which fhould hefitate to advance in fhips E without expofing themfelves at *he fame time 

by the fituation of to the fire of the admiral A, as likewife to that of his their order, although interrupted 

fome fhip a-head, which has negligently fallen a-ftern 

of her ftation. 

The various exigencies of the combat call forth the 
fkill and refources of the admiral, to keep his line as 

complete as poffible when it has been unequally at¬ 

tacked ; by ordering fhips from thofe in referve to 

fupply the place of others which have fuffered greatly 

feconds. If the admiral thinks this form gives too 

great an extent to his fleet, he may eafily clofe his 

wings or quarters, and make the half-moon more 

complete ; in the midft of which he may place his 

convoy in fafety. 

Example. This order of retreat was exa&Iy fol¬ 

lowed by the Dutch admiral Van Tromp, in his e 

by the aftion ; by directing his firefhips at a conve- gagement with the Englifh off Portland, in the year 

nient time to fall aboard the enemy; by detaching 1653. The Englifh fleet confifted of 70 fail, under 

fhips from one part of the line or wing which is the command of admiral Blake; and the Dutch were 

ftronger, to another which is greatly preffed by fupe- as ftrong, convoying about 200 rich merchant-lhips. 

rior force, and requires affiftance. His vigilance is The two fleets met off P rtland, where the Englifh 
ever neceffary to review the fituation of the enemy ufed their utmoft efforts to bring on an action. The 

from van to rear; every motion of whom he fhould, Dutch had the advantage of the wind, and endea- 

if poffible, anticipate and fruftrate. He fhould feize voured to avoid an engagement to preferve their con- 

the favourable moments of occafion, which are rapid voy; but Van Tromp, confidering rightly, that if the 

in their progrefs, and never return. Far from being wind fhould happen to change, he mull be under the 

difconcerted by any unforefeen incident, he fhould en- neceffity of fighting with lefs advantage, determined 

deavour, if poffible, to make it fubfervient to his de- upon bearing down to the enemy, making his fignal 

Vol. VII. 2 30 D at 
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Re:reat and at the fame time for the convoy to keep to wiud- 
Chacc. vvarJ: he then divided his fleet into three fquadrons, 

and attacked the enemy with great bravery : they 

received him with equal resolution; which made the 

action very defperate on both fides, feveral (hips being 

difabled, funk, burnt, or deftroyed; and nothing but 

the darknefs of the approaching night could feparate 

two fuch obftinate enemies: during which, each pre. 

pared to renew the aft ion, that ftill remained unde¬ 

cided, with greater fury the next day. Van Tromp 

found himfelf much embarrafled how to aft; but, after 

many deliberations, he refolved at laft upon that of a 

retreat: he therefore drew up his fleet into an half- 

moon, placing his convoy in the middle; that is to 

fay, his own fnip to windward formed the obtufe angle 

of the half-moon, the reft ranging themfelves on two 

fines upon a wind on the fame tack, in order to form 

the faces of the half-moon to cover their convoy. He 

then made what fail he could, and went away large, 

firing to the right and left of him at all thofe that 

attempted to infult his wings or quarters; and would 

have entirely faved his convoy, if fome of his (hips 

had not bafely deferted him. The Englifti (hips im¬ 

mediately took the advantage of the intervals thefe 

(hips left in the face of their floating half-moon, and 

carried off feveral of their merchant-lhips; which 

obliged admiral Tromp to replace himfelf in the line 

of battle as before, and continue the engagement till 

night (hould give him an opportunity of refuming his 

order of retreat. He was chaced the next day by the 

enemy; but, after fuftainitig a few broadfides, he got 

fafe into harbour, having acquired by his great va¬ 

lour and (kill a rich convoy to his country, that nar- 

TACTICS. Chap. VIII. ; 
rowly efcaped falling a prey to the enemy. Retreat arul- 

The moil natural courfe in this form of failing is Chac*. 

to fleer away before the wind: but, if neceflary, the ^ 

(hips may bear away large upon either tack, or even 
may keep clofe upon a wind. 

In flying, or retreating, the uncertainty of the weather 

is to be confidered: it may become calm, or the wind 

may (hift favourably. The admiral’s fchemes may be af- 

fifted by the approach of night, or the proximity of the 

land; fince he ought rather to run the (hips afhore, if 

practicable, than fuffer them to be taken afloat, and 

thereby transfer additional ftrength to the enemy. 

In (hovt, nothing (hould be neglefted that may con¬ 

tribute to the prefervation of his fleet, or prevent 

any part of it from falling into the hands of the con¬ 
queror. 

II. When you chace a fleet that endeavours to efcape, 

you detach your beft cruifers after them, in order to 

pick up the flragglers, or force them to aftion; the 

body of the viftorions fleet (hould keep the fame order 

or line with the enemy, as nigh as pofiible, to be ready 

for aftion, if neceflary. This is only to be under- 

(lood when the fleet that is chaced may not be fo 

inferior to the other but that it may hazard an aftion ;. 

for if the one bears no proportion to the other, they 

muft bear down upon them in the fame manner as a 

conquering army alhore carries all before it when it 

has forced an enemy’s camp : otherwife, were the 
conquerors to wait to draw up in form, the enemy 

would undoubtedly take the advantage of fuch a£ op¬ 
portunity to make their efcape. 

N A V N A V 

Navarre NAVARRE, a province of Spain, part of the an- 
Naude. cient kingdom of Navarre, erefted foon after the in- 

-— vafion of the Moors ; and is otherwife called Upper 

Navarre, to diftinguilh it from Lower Navarre, be¬ 

longing to the French. It is bounded on the fouth 

and eaft by Arragon, on the north by the Pyrenees, 

and on the weft by Old Caftile and Bifcay; extending 

from fouth to north about 80 miles, and from eaft to 

weft about 75. It abounds in (lieep and cattle; game 

of all kinds,'as boars, flags, and roebucks; and in 

wild-fowl, horfes, and honey; yielding alfo fome 

grain, winfc, oil, and a variety of minerals, medicinal 
waters, and hot baths. Some of the ancient 

chiefs of this country were called Sobrarbores, from 

the cuftom, as it is fuppofed, which prevailed among 

fome of thofe free nations of choofing and fwearing 

their princes under fome particular tree. The name 

of the province is fuppofed to be a contraftion of 

Nava Errea, (ignifying, in the language of the Vaf- 

cones,' its ancient inhabitants, “ a land of valleys.” 

—For the particulars of its hiftory, fee the article 

Spain. 
NAUDE (Gabriel), a critic and phyfician in the 

17th century, was born at Paris; and became librarian 

to the cardinals Bagni and Antonio Barberini at 

Rome, and afterwards to cardinal Mazarin, who made 

him canon of Verdun and prior of Lartigein Limofin. Nave 
Chriftina queen of Sweden at length invited him into || 
her dominions, and beftowed many marks of her fa- Navew. 

vour and efteem upon him. He returned from thence, " 

and died at Abbeville in 1653. His principal works 

are, 1. Syntagma de Jiudio liberali. 2. Syntagma de 

Jiudio mill tart. 3. An apology for the great men who 

have been accufed of magic. 4. Inftrnftions con¬ 

cerning the chimerical fociety of the Roficrufians. 

5. Advice on collefting a library. 6. An appendix 

to the life of Lewis XI. 7. The fcience of princes, 

or political confiderations on the body of a date, &c. 

Naude’s works abound with many curious and inte- 

refting particulars. 
NAVE, in architefture, the body of a church, 

where the people are difpofed, reaching from the bal- 

lufter, or rail of the door, to the chief choir. Some 

derive the word from the Greek v*©*. “ a temple;” 

and others from »«vc, “ a (hip,” by reafon the vault or 

roof of a church bears fome refemblance to a (hip. 

NAVEL, ii) anatomy, the centre of the lower part 

of the abdomen ; being that part where the umbilical 

veffels parted out of the placenta of the mother. Sec 

Anatomy, p. 366. note (g). 

Navel- Wort, in botany. See Cotyledon. 

NAVEW, in botany. See Brassica. 

NAVIGATION. 
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NAVIGATION. 

NAV I G AT I O N, is the art of conducing or 

carrying a fhip from one port to another. 

HISTORY. 

The poets refer the invention of the art of naviga¬ 

tion to Neptune, fome to Bacchus, others to Her¬ 

cules, others to Jafon, and others to Janus, who is faid 

to have made the firft. fhip. Hiftorians afcribe it to 

the iEginetes, the Phoenicians, Tyrians, and the an¬ 

cient inhabitants of Britain. Some will have it, the 

firft hint was taken from the flight of the kite; others, 

as Oppian, (Depifcibus, lib. i.) from the fifh called nau¬ 

tilus: others afcribe it to accident.—Scripture refers 
the origin of fo ufeful an invention to God himfelf, 

who gave the firft fpecimen thereof in the ark built by 

Noah under his dire&ion. For the raillery the good 

man underwent on account of his enterprife (hews 

evidently enough the world was then ignorant of any 

thing like navigation, and that they even thought it 

impoffible. 
However, hiftory reprefents the Phoenicians, efpe- 

cially thofe of their capital Tyre, as the firft naviga¬ 

tors ; being urged to feek a foreign commerce by the 

narrownefs and poverty of a flip of ground they pof- 

fefled along the coafts ; as well as by the conveniency 

of two or three good ports, and by their natural ge¬ 

nius to traffic. Accordingly, Lebanon, and the other 

neighbouring mountains, furnifhing them with excel- 

cellent wood for (hip-building, in a fhort time they 

were matters of a numerous fleet, which conftantly 

hazarding new navigations, and fettling new trades, 

they foon arrived at an incredible pitch of opulency 

and populoufnefs: infomuch as to be in a condition 

to fend out colonies, the principal of which was that 

of Carthage ; which, keeping up their Phoenician fpi- 

rit of commerce, in time not only equalled Tyre itfelf, 

but vaftly furpafied it; fending its merchant-fleets 
through Hercules’s pillars, now the ftraits of Gi¬ 

braltar, along the weftern coafts of Africa and Eu¬ 

rope ; and even, if we believe fome authors, to Ame¬ 

rica itfelf. 
Tyre, whofe immenfe riches and power are repre- 

fented in fuch lofty terms both in facred and profane 

authors, being deftroyed by Alexander the Great, its 

navigation and commerce were transferred by the con¬ 

queror to Alexandria, a new city, admirably fituated 

for thofe purpofes ; propofed for the capital of the 

empire of Afia, which Alexander then meditated. 

And thus arofe the navigation of the Egyptians; which 

was afterwards fo cultivated by the Ptolemies, that 

Tyre and Carthage were quite forgot. 
Egypt being reduced into a Roman province after 

the battle ofAclium,its trade and navigation fell into 

the hands of Auguftus; in whofe time Alexandria was 

only inferior to Rome : and the magazines of the ca¬ 

pital of the world, were wholly fupplied with merchan¬ 

dizes from the capital of Egypt. 
At length, Alexandria itfelf underwent the fate of 

Tyre and Carthage ; being furprifed by the Saracens, 

who, in fpite of the emperor Heraclius, overfpread 

the northern coafts of Africa, &c. whence the mer¬ 

chants being driven, Alexandria has ever fince been in 

a languifhing ftate, though (till it has a confiderable 

part of the commerce of the Chriftian merchants tra¬ 

ding to the Levant. 

The fall of Rome and its empire drew along with 

it not only that of learning and the polite arts, but 

that of navigation ; the barbarians, into whofe hands 

it fell, contenting themfelves with the fpoib of the in- 

duftry of their predeceflors. 

But no fooner were the more brave among thofe na¬ 

tions well fettled in their Hew provinces; fome in Gaul, 

as the Franks ; others in Spain, as the Goths; and 

others in Italy, as the Lombards ; but they began to 

learn the advantages of navigation and commerce, and 
the methods of managing them, from the people they 

fubdued ; and this with fo much fuccefs, that in a 

little time fome of them became able to give new lef- 
fons, and fet on foot new inftitutions for its advantage. 

Thus it is to the Lombards we ufually afcribe the in¬ 

vention and ufe of banks, book-keeping, exchanges, 

rechanges, &c. 

It does not appear which of the European people, 

after the fettlement of their new matters, firft betook 

themfelves to navigation and commerce.—Some think 

it began with the- French ; though the Italians feem 
to have the jufteft title to it, and are accordingly or¬ 

dinarily looked on as the reftorers hereof, as well as 

of the polite arts, which had been banilhed together 

from the time therempire was torn afunder. It is the 

people of Italy then, and particularly thofe of Venice 

and Genoa, who have the glory of this reftoration ; 

and it is to their advantageous fituation for navigation 

they in great meafure owe their glory. In the bot¬ 

tom of the Adriatic were a great number of marfhy 
iflands, only feparated by narrow channels, but thole 

well fereened, and almoft inacceffiblc, the refidence of 
fome fifliermen, who here fupported themfelves by a 

little trade of fifh and fait, which they found in fome 

of thefe iflands. Thither the Veneti, a people inha¬ 

biting that part of Italy along the coafts of the 

gulph, retired, when Alaric king of the Goths, and 

afterwards Attila king of the Huns, ravaged Italy. 

Thefe new iflanders, little imagining that this was 

to be their fixed refidence, did not think of compofing 

any body politic; but each of the 72 iflands of this 

little Archipelago continued a long time under its fe- 

veral matters, and each made a diftinft commonwealth. 

When their commerce was become confiderable enough 
to give jealoufy to their neighbours, they began to 

think of uniting into a body. And it was this union, 

firft begun in the fixth century, but not completed till 

the eighth, that laid the fure foundation of the future 
grandeur of the ftate of Venice. From the time of 

this union, their fleets of merchantmen were fent to all 

the pans of the Mediterranean ; and at laft to thofe of 

Egypt, particularly Cairo, a new city, built by the 

Saracen princes on the eaftern banks of the Nile, 
where they traded for their fpices and other produfts 

of the Indies. Thus they flourifhed, increased their 
30 D 2 commerce 
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commerce, their navigation, and their conquefts on 

the terra firma, till the league of Cambray in 1508, 

when a number of jealous princes confpired to their 

ruin; which was the more eafily effe&ed by the dimi¬ 

nution of their Eaft-India commerce, of which the 

Portuguefc had got one part, and the French ano¬ 

ther. Genoa, which had applied itfelf to naviga¬ 

tion at the fame time with Venice, and that with e- 

qual fuccefs, was a long time its dangerous rival, dif- 

puted with it the empire of the fea, and fhared with it 

the trade of Egypt and other parts both of the eaft 

and weft. 

Jealoufy foon began to break out; and the two re¬ 
publics coming to blows, there was almoft continual 

war for three centuries ere the fuperiority was afeer- 

tained; when, towards the end of the 14th century, 

the battle of Chioza ended the ftrife: the Genoefe, 
who till then had ufually the advantage, having now 

loft all ; and the Venetians, almoft become defperate, 

at one happy blow, beyond all expe&ation, fecured 

to themfelves the empire of the fea, and fuperiority in 

commerce. 
About the fame time that navigation was retrieved 

in the fouthern parts of Europe, a new fociety of mer¬ 

chants was formed in the north, which not only car¬ 

ried commerce to the greateft perfe&ion it was capable 

of till the difeovery of the Eaft and Weft Indies, but 

alfo formed a new fcheme of laws for the regulation 

thereof, which ftill obtain under the names of Ufes 

and Cujioms of the Sea. This fociety is that fa¬ 

mous league of the Hanfe-towns, commonly fuppofed 

to have begun about the year 1164. See Hanse 

Towns. 

For the modern ftate of navigation in England, 
Holland, France, Spain, Portugal, &c. See Com¬ 
merce, Company, &c. 

We Ihall only add, that, in examining the reafons 

of commerce’s palling fucceffively from the Venetians, 
Genoefe, and Hanfe-towns, to the Portuguefe and 

Spaniards, and from thefe again to the Englilh and 

Dutch ; it may be eftablilhed as a maxim, that the re¬ 

lation between commerce and navigation, or, if we may 

be allowed to fay it, their union is fo intimate, that 

the fall of the one inevitably draws after it the other; 

and that they will always either ftourilh or dwindle 
together. Hence fo many laws, ordinances, ftatutes, 

&c. for its regulation ; and hence particularly that ce¬ 
lebrated adt of navigation, which an eminent foreign 

author calls the palladium or tutelar deity of the com¬ 
merce of England; which is the Handing rule, not on¬ 

ly of the Britilh among themfelves, but alfo of other 
nations with whom they traffic. 

The art of navigation hath been exceedingly im¬ 

proved in modern times, both with regard to the 

form of the veflels themfelves, and with regard to the 

methods of working them. The ufe of rowers is now 

entirely fuperfeded by the improvements made in the 

formation of the fails, rigging, &c. by which means 
the Ihips can not only fail much fafter than formerly, 

but can tack in any direction with the greateft facility. 
It is alfo very probable that the ancients were neither 

fo well Ikillpd in finding the latitudes, nor in fleering 

their veflels in places of difficult navigation, as the 

moderns. But the greateft advantage which the mo- 

I 
A T I O N. Hiftory. 

derns have over the ancients is from the mariner’s 

compafs, by which they are enabled to find their way 

with as great facility in the midft of an immeafurable 

ocean, as the ancients could have done by creeping 
along the coaft, and never going out of fight of land.' 

Some people indeed contend, that this is no new in¬ 

vention, but that the ancients were acquainted with it. 

They fay, that it was impolfible for Solomon to have 

fent fhips to Ophir, Tarfhifh, and Parvaim, which 

laft they will have to be Peru, without this ufeful in- 

ftrument. They infift, that is was impoffible for the 

ancients to be acquainted with the attradive virtue of 
the magnet, and to be ignorant of its polarity. Nay, 

they affirm, that this property of the magnet is plain¬ 

ly mentioned in the book of Job, where the loadftone 

is mentioned by the mane of topaz, or the Jlone that 

turns itfelf But it is certain, that the Romans, who 

conquered Judaea, were ignorant of this inftrument; 
and it is very improbable, that fuch an ufeful in¬ 

vention, if once it had been commonly known to any 

nation, would have been forgot, or perfedly con¬ 

cealed from fuch a prudent people as the Romans, 
who were fo much interefted in the difeovery of it. 

Among thofe who do agree that the mariner’s com¬ 
pafs is a modern invention, it hath been much depu¬ 

ted who was the inventor. Some give the honour of 

it to Flavio Gioia of Amalfi in Campania*, who 

lived about the beginning of the 14th century ; while * See Mari- 
others fay that it came from the ealt, and was earlier net's Corn- 

known in Europe. But, at whatever time it was in-Pal£* 

vented, it is certain, that the mariner’s compafs was 

not commonly ufed in navigation before the year 

1420. In that year the fcience was confiderably im- 

roved under the aufpices of Henry duke of Vifco, 

rother to the king of Portugal. In the year 1485, 
Roderic and Jofeph, phyficians to king John II. of 

Portugal, together with one Martin de Bohemia, a 

Portuguefe native of the ifland of Fayal, and fcholar 

to Regiomontanus, calculated tables of the fun’s decli¬ 

nation for the ufe of failors, and recommended the 
aftrolabe for taking obfervations at fea. Of the in¬ 

flections of Martin, the celebrated Chriftopher Co¬ 

lumbus is faid to have availed himfelf, and to have im¬ 

proved the Spaniards in the knowledge of the art ; for 

the farther progrefs of which a leCture was afterwards 
founded at Seville by the emperor Charles V. 

The difeovery of the variation is claimed by Colum¬ 

bus, and by Sebaftian Cabot. The former certainly 

did obferve this variation without having heard of it 

from any other perfon, on the 14th of September 

1492, and it is very probable that Cabot might do 
the fame. At that time it was found that there was 

no variation at the Azores, where fome geographers 

have thought proper to place the firft meridian; 

though it hath fince been obferved that the variation 

alters in time.—The ufe of the crofs-ftaff now began 

to be introduced among failors. This ancient in¬ 

ftrument is deferibed by John Werner of Nuremberg, 

in his annotations on the firft book of Ptolemy’s Geo¬ 

graphy, printed in 1514. He recommends it for ob- 

ferving the diftance between the moon and fome ftar, 

in order thence to determine the longitude. 

At this time the art of navigation was very imper¬ 

fect on account of the inaccuracies of the plane chart, 
which 
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which was the only one then known, and which, by 

its grofs errors, mufthave greatly milled the mariner, 

efpecially in voyages far diftant from the equator. 

Its precepts were probably at firft only fet down on 

the lea-charts, as is the cnftom at this day : but at 

length there were two Spanilh treatifes publifhed in 

1545 ; one by Pedro de Medina; the other by Martin 

Cortis, Which contained a complete fyftem of the art, 

as far as it was then known. Thefe feem to have 

been the oldeft writers who fully handled the art; 

for Medina, in his dedication to Philip prince of 

Spain, laments that multitudes of (hips daily perifhed 

at fea, becaufe there were neither teachers of the art, 
nor books by which it might be learned; and Cortes, 

in his dedication, boafts to the emperor, that he was 

the firft who had reduced navigation into a com¬ 

pendium, valuing himfelf much on what he had per¬ 

formed. Medina defended the plane chart ; but he 

was oppofed by Cortes, who (hewed its errors, and 

endeavoured to account for the variation of the com- 

pafs, by fuppofing the needle to be influenced by a 

magnetic pole (which he called the point attractive) 

different from that of the world ; which notion hath 

been farther profecuted by others. Medina’s book 

was foon tranflated into Italian, French, and Flemifli, 

and ferved for a long time as a guide to foreign 

navigators. However Cortes was the favourite author 

of the Engliflt nation, and was tranflated in 1561 ; 

while Medina’s work was entirely negleded, though 

tranflated alfo within a fhort time of the other. At 

that time the fyftem of navigation confided of the 

following particulars, and others fimilar: An account 

of the Ptolemaic hypothefis, and the circles of the 

fphere; of the roundnefs of the earth, the longitudes, 

latitudes, climates, & c. and eclipfes of the luminaries; 
a kalendar; the method of finding the prime, epad, 

moon’s age, and tides; a defeription of the compafs, 

an account of its variation, for the difeovering of 

which Cortes faid an inftrument might eafily be con¬ 
trived; tables of the fun’s declination for four years, 

in order to find the latitude from his meridian altitude } 

dire&ions to find the fame by certain flars : of the 

courfe of the fun and moon ; the length of the days ; 

of time and its divifions; the method of finding the 

hour of the day and night; and laftly, a defeription of 

the fea-chart, on which to difeover where the (hip is, 

they made ufe of a fmall table, that (hewed, upon an al¬ 

teration of one degree of the latitude, how many leagues 

were run in each rhumb, together with the departure 

from the meridian. Btfides, fome inftruments were 

deferibed, efpecially by Cortes; fuch as one to find 

the place and declination of the fun, with the days, 

and place of the moon; certain dials, the aflrolabe, and 

crofs-ftaff; with a complex machine to difeover the 

hour and latitude at once. 
About the fame time were made propofals for 

finding the longitude by obfervations on the moon. 

In 1530, Gemma Frifius advifed the keeping of the 

time by means of fmall clocks or watches, then, as he 

fays, newly invented. He alfo contrived a new fort 

of crofs-ftaff and an inftrument called the nautical 

quadrant; which laft was much praifed l^y William 

Cuningham, in his AJironomical Glafs, printed in the 

year 1559. 

In 1537 Pedro Nunez, or Nonius, publifhed a book 

A T I O N. 
in the Portuguefe language, to explain a difficulty in 
navigation propofed to him by the commander Don 

Marlin Alphonfo de Sufa. In this he expofes the er¬ 

rors of the plane chart, and likewife gives the folution 

of feveral curious aftronomical problems; amongft; 
which is that of determining the latitude from two ob¬ 

fervations of the fun’s altitude and intermediate azi¬ 
muth being given. He obferved, that though the 

rhumbs are fpiral lines, yet the diredt courfe of a (hip 

will always be in the arch of a great circle, whereby 

the angle with the meridians will continually change: 
all that the fteerfman can here do for the preferving 

of the original rhumb, is to corredl thefe deviations as 
loon as they appear fenfible. But thus the (hip will 

in reality deferibe a courfe without the rhumb line in¬ 

tended; and therefore his calculations forafiigning the 

latitude, where any rhumb-line erodes the feveral me¬ 

ridians, will be in fome meafnre erroneous. He in¬ 

vented a method of dividing a quadrant by means of 
concentric circles, which, after being much improved 

by Dr Halley, is ufed at prefent, and is called a no¬ 
nius. 

In 1577, Mr William Bourne publilhed a treatife, in 

which,by confideringtheirregularitiesin themoon’s mo¬ 
tion, he (hews the errors of the failors in finding her age 

by the epadt,and alfo in determining the hour from ob- 
ferving on what point of the compafs the fun and moon 

appeared. He advifes, in failing towards the high la¬ 

titudes, to keep the reckoning by the globe, as there 

the plane chart is mod erroneous. He defpairs of our 

ever being able to find the longitude, unlefs the varia¬ 

tion of the compafs (hould be occafioned by fome fuch 

attra&ive point, as Cortes had imagined ; of which, 

however, he doubts: but as he had (hewn how to find 

the variation at all times, he advifes to keep an ac¬ 

count of the obfervations, as ufeful for finding the 

place of the (hip; which advice was profecuted at large 
by Simon Stevin in a treatife publiftied at Leyden in 

1599; the fubjedt of which was the fame year printed 
at London in Engliflt by Mr Edward Wright, inti- 

tled the Haven-finding Art. In this ancient tradl alfo 

is deferibed the way by which bur failors eftimate the 

rate of a (hip in her courfe, by an inftrument called the 
log. This was fo named from the piece of wood or log 

that floats in the water while the time is reckoned du¬ 

ring which the line that is fattened to it i3 veering out. 
The author of this contrivance is not known; neither 

was it taken notice of till 1607, in an Eaft-India 

voyage publifhed by Furchas: but from this time it 
became famous, and was much taken notice of by al- 

moft all writers on navigation in every country; and it 

dill continues to be ufed as at firft, though many at¬ 

tempts have been made to improve it, and contrivances 
propofed to fupply its place; many of which have fuc- 

ceeded in quiet water, but proved ufelefs in a ftormy 

fea. 
In 1581 Michael Coignet, a native of Antwerp, 

publiflicd a treatife in which he animadverted on Me¬ 

dina. In this he (hewed, that as the rhumbs are fpi- 

rals, making endiefs revolutions about the poles, nu¬ 

merous errors muft arife from their being reprefented 

by ftraight lines ca the fea-charts; but though he ho¬ 

ped to find a remedy for thefe errors, he was of opi¬ 
nion that the propofals of Nonius were fcarcely prac¬ 

ticable, and therefore in a great meafure ufelefs. In 
treating 
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treating of the fun’s declination, he took notice of the 

gradual decreafe in the obliquity of the ecliptic; lie 

alfo deferibed the crofs-ftaff with three tranfverfe pieces, 

as it is at prefent made, and which he owned to have 
been then in common ufe among the failors. He like- 

wife gave fome inftruments of his own invention; but 

all of them are now laid afide, excepting perhaps his 

no&urnal. He conftru&ed a fea-tab]e to be ufed by 

fucli as failed beyond the doth degree of latitude; and 

at the end of the book is delivered a method of failing 

on a parallel of latitude by means of a ring dial and 
a 24 hour-glaf3. The fame year the difeovery of the 

dipping needle was made by Mr Robert Forman*. In 

his publication on that art he maintains, in oppofition 

to Cortes, that the variation of the compafs was caufed 
by fome point on the furface of the earth, and not in 

the heavens: he alfo made confiderable improvements 
in the conftru&ion of compafles themfelves; (hewing 

efpecially the danger of not fixing, on account of the 

variation, the wire dire&ly under the flower-de-luce; 

as compafles made in different countries have placed it 

differently. To this performance of Forman’s is al¬ 
ways prefixed a difeourfe on the variation of the mag- 

netical needle, by Mr William Burrough, in which he 

(hews how to determine the variation in many different 

ways. He alfo points out many errors in the pra&ice 

of navigation at that time, and fpeaks in very fevere 

terms concerning thofewho had publifhed upon it. All 

this time the Spaniards had continued to publifh trea¬ 

ties on the art. In 1585 an excellent compendium 

was publifhed by Roderico Zamorano; which contri¬ 

buted greatly towards the improvement of the art, par¬ 

ticularly in the fea-charts. Globes of an improved kind, 
and of a much larger fize than thofe formerly ufed, 

were now conftru&ed, and many improvements were 

made in other inftruments; however, the plane chart 
continued ftill to be followed, though its errors were 

frequently complained of. Methods of removing thefe 

errors had indeed been fought after; and Gerard Mer¬ 

cator feems to have been the firft who found the true me¬ 

thod of doing this fo as to anfwer the purpofes of fea- 

men. His method was to reprefent the parallels both 
of latitude and longitude by parallel ftraight lines, but 

gradually to augment the former as they approached 

the pole. Thus the rhumbs, which otherwife ought 

to have been curves, were now alfo extended into 

ftraight lines; and thus a ftraight line drawn between 

8iiy two places marked upon the chart would make 
an angle with the meridians, expreffing the rhumb 

leading from the one to the other. But though,in 1569, 

Mercator publifhed an univerfal map conftrufted in 

this manner, it doth not appear that he was acquaint¬ 

ed with the principles on which this proceeded; and 
it is now generally believed, that the true principles on 

which the conftru&ion of what is called Mercator's chart 

depends, were firft difeovered by an Engliihman, Mr 

Edward Wright. 
Mr Wright fuppofes, but, according to the general 

opinion, without fufficient grounds, that this enlarge¬ 
ment of the degrees of latitude was known and men¬ 

tioned by Ptolemy, and that the fame thing had alfo 

been fpoken of by Cortes. The exprefiions of Pto¬ 

lemy alluded to, relate indeed to the proportion be¬ 

tween the diftances of the parallels and meridians; but 

infte3d of propofing any gradual enlargement of the 

Hiftory, 
parallels of latitude, in a general chart, he fpeaks only 

of particular maps; and advifes not to confine a fyftem 
of fuch maps to one and the fame fcale, but to plan them 

out by a different meafure, as occafion might require: 
only with this precaution, that the degrees of longi¬ 

tude in each fhould bear fome proportion to thofe of 

latitude; and this proportion is to be deduced from that 

which the magnitude of the refpeftive parallels bear to 
a great circle of the fpliere. He adds, that in particular 

maps, if this proportion be obferved with regard to the 
middle parallel, the inconvenience will not be great tho’ 

the meridians fhould be ftraight parallels to each other. 

Here he is faid only to mean, that the maps fhould in 

fome meafure reprefent the figures of the countries for 
which they are drawn. In this fenfe Mercator, who 

drewmaps for Ptolemy’s tables, underftood him: think¬ 

ing it, however, an improvement not to regulate the 
meridians by one parallel, but by two; one diftant from 

the northern, the other from the fouthern extremity of 
the map by a fourth part of the whole depth; by 

which means, in his maps, though the meridians are 

ftraight lines, yet they are generally drawn inclining 

to each other towards the poles. With regard to 

Cortes, he fpeaks only of the number of degrees of la¬ 

titude, and not of the extent of them; nay, he gives 

exprefs direftions that they fhould all be laid down by 

equal meafurement on a fcale of leagues adapted to 
the map. 

For fome time after the appearance of Mercator’s 

map, it was not rightly underftood, and it was even 

thought to be entirely ufelefs, if not detrimental. 

However, about tfie year 1592, its utility began to 

be perceived; and feven years after, Mr Wright print¬ 

ed his famous treatife entitled, The Correction of cer¬ 

tain Errors in Navigation ; where he fully explained 
the reafon of extending the length of the parallels of 

latitude, and the ufes of it to navigators. In 1610, 

a fecond edition of Mr Wright’s book was publifhed 

with improvements. An excellent method was propo- 

fedof determining the magnitude of the earth; at the 

fame time it was judicioufly propofed to make our 

common meafures in fome proportion to a degree on 
its furface, that they might not depend on the uncer¬ 

tain length of a barley-corn. Some of his other im¬ 

provements were, “ The table of latitudes for dividing 

the meridian computed to minutes;” whereas it had 

only been divided to every tenth minute. He alfo pu¬ 

blifhed a defeription of an inftrument which he calls 

the fea-rings; and by which the variation of the com¬ 

pafs, altitude of the fun, and time of the day, may be 

determined readily at once in any place, provided the 
latitude is known. He (hewed alfo how to correft the 
errors arifing from the excentricity of the eye in ob- 

ferving by the crofs-llaff. He made a total amendment 

in the tables of the declinations and places of the fun 

and ftars from his own obfervations made with a fix- 

foot quadrant in the years 1594, 95, 96, and 97. 
A fea-quadrant to take altitudes by a forward or 

backward obfervation ; and likewife with a contrivance 

for the ready finding the latitude by the height of the 
pole-ftar, when not upon the meridian. To this edi¬ 

tion was fubjoined a tranflation of Zemorano’s Com¬ 

pendium above-mentioned; in which he corre&ed fome 

miftakes in the original; adding a large table of the 

variation of the compafs obferved in very different 

parts 
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parts of the world, to fliew that it was not occafioned 
by any magnetical pole. 

Thefe improvements foon became known abroad. 

In 1608, a treatife intitled, Hypomnemata Mathema¬ 
tical were publifhed by Simon Stevin, for the ufe of 

Prince Jvlaurice. In that part relating to navigation, 

the author having treated of failing on a great circle, 

and (hewn how to draw the rhumbs on a globe mecha¬ 

nically, fets down Wright’s two tables of latitude and 

of rhumbs, in order to defcribe thefe lines more ac¬ 

curately, pretending even to have difcovered an error 

in Wright’s table. But all Stevin’s objedions were ful¬ 

ly anfwered by the author bimfelf, who (howed that 

they arofe from the grofs way of calculating made ufe 
of by the former. 

In 1624, the learned Wellebrordus Snellius, pro- 

feffor of mathematics at Leyden, publilhed a treatife 

of navigation on Wright’s plan, but fomewhat ob- 

fcurely ; and as he did not particularly mentionall the 

difcoveries of Wright, the latter was thought byfome 
to have taken the hint of all his difcoveries from Snel¬ 

lius. But this fuppofition is long ago refuted; and 

Wright enjoys the honour of thofe difcoveries which is 

juftly his due. 

Mr Wright having (hown how to find the place of 

the (hip on his chart, obferved that the fame might be 

performed more accurately by calculation : but con- 

(idering, as he fays, that the latitudes, and efpecially 

the courfes at fea, could not be determined fo precife- 

ly, he forbore fetting down particular examples; as 

the mariner may be allowed to fave himfelf this trouble, 
and only mark out upon his chart the (hip’s way after 

the manner then ufually pradifed. However, in 1614, 

Mr Raphe Handfon, among his nautical queftions fub- 

joined to a tranflation of Pitifcus’s trigonometry, fol¬ 

ded very diftindly every cafe of navigation, by apply¬ 

ing arithmetical calculations to Wright’s table of la¬ 

titudes, or of meridional parts, as it hath fince been 

called. Though the method difcovered by Wright 

for finding the change of longitude by a (hip failing 

on a rhumb is the pVoper way of performing it, Hand¬ 

fon alfo propofes two ways of approximation to it 
without the afiiftance of Wright’3 divifion of the me¬ 

ridian line. The firft was computed by the arithme¬ 

tical mean between the co-fines of both latitudes; the 

other by the fame mean between the fecants as an al¬ 

ternative, when Wright’s book was not at hand; tho’ 

this latter is wider from the truth than the firft. By 

the fame calculations alfo he (howed how much each 

of thefe compendiums deviates from the truth, and al¬ 

fo how widely the computations on the erroneous 

principlesof the plane chart differ from them all. The 

method, however, commonly ufed by our failors is 

commonly called the middle latitude; which, though 

it errs more than that by the arithmetical mean be¬ 

tween the two co-fines, is preferred on account of its 

being lefs operofe: yet in high latitudes it is more eli¬ 
gible to ufe that of the arithmetical mean between the 

logarithmic co-fines,equivalent to the geometrical mean 

between the co-fines themfelves;. a method fince pro- 

pofed by Mr John Baffat. The computation by the 

middle latitude will always fall (hort of the true change 

of longitude ; that by the geometrical mean will al¬ 

ways exceed ; but that by the arithmetical mean falls 

fhort in latitudes above 45 degrees, and exceeds in lef- 
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fer latitudes. However, none of thefe methods will dif¬ 

fer much from the truth when the change of latitude 

is fufficiently fmall. 
About this time logarithms were invented by John 

Napier, baron of Merchiftoun in Scotland, and proved 
of the utmoft fervice to the art of navigation. They 

were firft applied by Mr Edward Gunter in 1620. He 

conftruded a table of artificial fines and tangents to 

every minute of the quadrant. Thefe were applied 
according to Wright’s table of meridional parts, and 

have been found extremely ufeful in other branches of 

the mathematics. He contrived alfo a moft excellent 

ruler, commonly known by the name of Gunter'sfcale, 

on which were inferibed the logarithmic lines for num¬ 

bers, and for fines and tangents of arches *. He alfo 1 

greatly improved the fedor for the fame purpofes/ 

He (hewed alfo how to take a back-obfervation by the 

crofs-ftaff, whereby the enor arifing from the excen- 

tricity of the eye is avoided. He deferibed likewife 

another inftrument of his own invention, called the 
croft-bow, for taking altitudes of the fun or ftars, with 

fome contrivances for the more ready collecting the 

latitude from the obfervation. The difcoveries con¬ 

cerning the logarithms were carried to France in 1624 

by Mr Edmund Wingate, who publifhed two fmall 

trads in that year at Paris. In one of thefe he taught 

the ufe of Gunter’s fcale 5 and in the other, of the 

tables of artificial fines and tangents, as modelled ac¬ 

cording to Napier’s laft form, erroneoufly attributed 

by Wingate to Briggs. 
Gunter’s ruler was projeded into a circular arch 

by the reverend Mr William Oughtred in 1633, and 

its ufes fully (hown in a pamphlet intitled, The circles*, 

of proportion; where, in an appendix, are well handled 
leveral important points in navigation. It has alfo 

been made in the form of a Aiding ruler. 

The logarithmic tables were'firft applied to the 

different cafes of failing by Mr Thomas Addifon, in 

his treatife intitled, Arithmetical navigation, printed 
in 1625. He alfo gives two traverfe tables, with 

their ufes; the one to quarter points of the compafs,. 

the other to degrees, Mr Henry Gellibrand publilhed 

his difeovery of the changes of the variation of the 
compafs, in a fmall quarto pamphlet, intitled, A dif- 

courfe mathetnatical on the variation of the magnetical 

needle, printed in 1635. This extraordinary pheno¬ 

menon he found out by comparing the obfervation3 

made at different times near the fame place by Mr 

Burrough, Mr Gunter, and himfelf, all perfons of 

great (kill and experience in thefe matters. This dif- 
covery was likewife focn known abroad; for Father 

Athanalius Kircher, in his treatife intitled, Magnesy 

firft printed at Rome in 1641, informs us, that he 

had been told it by Mr John Greaves; and then gives 

a letter of the famous Marinus Merfennus, containing 

a very diftirid account of the fame. 
As altitudes of the fun are taken on (hipboard by1 

obferving his elevation above the vifible horizon, to- 

colled from thence the fun’s true altitude with cor- 
rednefs, Wright obferves it to be neceffary that the 

dip of the horizon below the obferver’s eye (hould be 

brought into the account, which cannot be calculated 

without knowing the magnitude of the earth. Hence 

he was induced to propofe different methods for find¬ 

ing this.; but complains that the moft effedualwas out 

3533 
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of his power to execute; and therefore contented him- 

felf with a rude attempt, in fome meafure fufficient 

for his purpofe: and the dimenfions of the earth de¬ 

duced by him correfponded fo well with the ufual di- 
vifions of the log-line, that as he writ not an exprefs 

treatife on navigation, but only for the correcting fuch 

errors as prevailed in general practice, the log-line did 

not fall under his notice. Mr Richard Norwood, 

however, put in execution the method recommended 

by Mr Wright as the mod perftCl for meafuring the 

dimenfions of the earth, with the true length of the 

degrees of a great circle upon it; and, in 1635, he 
actually meafured the diftance between London and 

York; from whence, and thefummer folftitial altitudes 

of the fun obferved on the meridian at both places, he 

found a degree on a great circle of the earth to con¬ 

tain 367,196 Englilh feet, equal to 57,300 French 

fathoms or toifes: which is very exaCl, as appears from 

many meafures that have been made fince that time. 

Of all this Mr Norwood gave a full account in his 
treatife called The feaman's practice, publilhedin 1637. 

He there (hows the reafon why Snellius had failed in 

his attempt; he points out alfo various ufes of hisdif- 
covery, particularly for correcting the grofs errors 

hitherto committed in the divifions of the log-line. 

Thefe neceffary amendments, however, were little at¬ 

tended to by the failors, whofe obftinacy in adhering 

to eftablidied errors has been complained of by the 

bed writers on navigation; but at length they found 

their way into practice, and few navigators of reputa¬ 

tion now make ufe of the old meafure of 42 feet to a 

knot. In that treatife alfo Mr Norwood defcribes his 
own excellent method of fetting down and perfecting a 

fea-reckoning, by ufing a traverfe table; which method 

he had followed and taught for many years. He 
fhows alfo how to reCtify the courfe by the variation of 

the compafs being confidered ; as alfo howto difcover 

currents, and to make proper allowance on their ac¬ 
count. This treatife, and another on trigonometry, 

were continually reprinted, as the principal books for 

learning fcientifically the art of navigation. What he 
had delivered, efpecially in the latter of them, con¬ 

cerning this fubjeCt, was contracted as a manual for 

failors, in a very fmall piece called his Epitome; which 

afeful performance has gone through a great number 

of editions. No alterations were ever made in the 

Seaman's PraCtice till the 12th edition in 1676, when 
the following paragraph was inferted in a fmaller 

character: “ About the year 1672, Monfieur Picart 

has publidied an account in French, concerning the 

meafure of the earth, a breviate whereof may be feen 
in the Philofophical TranfaCtions, n° 112; wherein he 

concludes one degree to contain 365,184 Englilh feet, 

nearly agreeing with Mr Norwood’s experiment;" and 

this advertifement is continued through thefnbfequent 

editions as late as the year 1732. About the year 

1645, Mr Bond publidied in Norwood's epitome a 

very great improvement in Wright’s method by a pro¬ 
perty in his meridian line, whereby its divifions are 

more fcientifically afligned than the author himfelf 
was able to cffeCt; which was from this theorem, that 

thefe divifions are analogous to the exceffes of the 
logarithmic tangents of half the refpeCtive latitudes 

augmented by 45 degrees above the logarithm of the 

radius. This he afterwards explained more fully in 
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the third edition of Gunter’s works, printed in 1653; 
where, after obferving that the logarithmic tangents 

from 450 upwards increafe in the fame manner that 

the fecants added together do; if every half degree 

be accounted as a whole degree of Mercator’s meri¬ 
dional line. His rule for computing the meridional 

parts belonging to any two latitudes, fuppofed on 

the fame fide of the equator, is to the following effeCt. 

“ Take the logarithmic tangent, rejecting the radius, 

of half each latitude, augmented by 54 degrees; di¬ 

vide the difference of thofe numbers by the logarith¬ 

mic tangent of 50® 30', the radius being likewife re¬ 

jected ; and the quotient will be the meridional part* 

required, expreffed in degrees.” This rule is the imme- 

mediate confequence from the general theorem, That 

the degrees of latitude bear to one degree, (or 60 mi¬ 

nutes, which in Wright’s table Hands for the meri¬ 

dional parts of one degree), the fame proportion as the 

logarithmic tangent of half any latitude augmented by 
45 degrees, and the radius negleCted, to the like tan¬ 

gent of half a degree augmented by 45 degrees, with 

the radius likewife rejected. But here was farther 

wanting the dernonftration of this general theorem, 

• which was at length fupplied by Mr James Gregory 

of Aberdeen, in his Exercitationes Geometric#, printed 
at London in 1668 ; and afterwards more concifely 

demonttrated, together with a fcientific determination 

of the divifor, by Dr Halley in the Philofophical 

TranfaCtions for 1695, n® 219. from the confideration 

of the fpirals into which the rhur bs are transformed 
in the ftereographic projection 01 the fphere upon 

the plane of the equinoCtial; and which is rendered 
ftill more fimple by Mr Roger Cotes, in his Logome- 

tria, firft publidied in the Philofophical TranfaCtion* 

for 1714, n°388. It is moreover added in Gunter’s 
book, that ifT% of this divifion, which does not fen- 

fibly differ from the logarithmic tangent of 45° 1' 30" 

(with the radius fubtraCted from it), be ufed, the quo¬ 

tient will exhibit the meridional parts expreffed in 

leagues: and this is the divifor fet down in Norwood’s 

Epitome. After the fame manner the meridional parts 
will be found in minutes, if the like logarithmic tan¬ 

gent of 45® 1' 30", diminifiied by the radius, betaken; 

that is, the number ufed by others being 12633, when 

the logarithmic tables confift of eight places of figures 

befides the index. In an edition of the feaman’s' 

kalendar, Mr Bond declared, that he had difcovered 

the longitude by having found out the true theory of 

the magnetic variation ; and to gain credit to his af- 

fertion, he foretold, that at London, in 1657, there 

would be no variation of the compafs, and from that 
time it would gradually increafe the other way; which 

happened accordingly. Again, in the Philofophical 

TranfaCtions for 1668, n° 40. he publidied a table 
of the variation for 49 years to come. Thus he 

acquired fuch reputation, that his treatife, intitled, 

The longitude found, was, in 1676, publidied by the 

fpecial command of Charles II. and approved by many 

celebrated mathematicians. It was not long, however, 

before it met with oppofition; and, in 1678, another 

treatife, intitled. The longitude not found, made its ap¬ 

pearance; and as Mr Bond’s hypothecs did not in 

any manner anlwer its author’s fanguine expectations, 

the affair was undertaken by Dr Halley. The refult 

of his fpeculations was, that the magnetic needle is 

influenced 
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r- influenced by four poles; but this wonderful pheno- 

■~menon feems hitherto to have eluded all our refearches. 
In 1700, however, Dr Halley publifhed a general 

map, with curve lines exprefiing the paths where the 

magnetic needle had the fame variation ; which was 
received with univerfal applaufe. But as the pofi- 

tions of thefe curves vary from time to time, they 
fhould frequently be corrected by fkilful perfons; as 

was done in 1744 and 1756, by Mr William Moun- 

taine, and Mr James Dodfon, F. R. S. In the Phi- 

lofophical Tranfa&ions for 1690, Dr Halley alfo gave 
a differtation on the monfoons; containing many very 

ufeful obfervations for fuch as fail to places fubjeCt to 

thefe winds. 
After the true principles of the art were fettled 

by Wright, Bond, and Norwood, the authors on na¬ 

vigation became fo numerous, that it would be im- 

poflible to enumerate them; and every thing rela¬ 

tive to it was fettled with an accuracy not only un¬ 

known to former ages, but which would have been 
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reckoned utterly impoffible. The earth being foundTHEOR r. 

to be a fpheroid, and not a perfeCt fphere, with the 
fhorteft diameter pafiing through the poles, a traCl 

was publifhed in 1741 by the Rev. Dr Patrick Mur¬ 

doch, wherein he accommodated Wright’s failing to 
fuch a figure; and Mr Colin Maclaurin, the fame year, 

in the Philofophical TranfaCtions, n°46i, gave a rule 

for determining the meridional parts of a fpheroid ; 
which fpeculation is farther treated of in his book of 

Fluxions, printed at Edinburgh in. 1742. 
Among foreign nations alfo many treatifes were 

now publifhed; but excepting the remarkable dilco- 
very of the longitude by Mr Harrifon, no confide- 

rable improvement hath been made any-where. In¬ 

deed, the fubjeCt hath been fo much csnvaffed and 

ftudied by men of learning and ingenuity in all na¬ 

tions, that there feems to be little room for farther 
improvements; and the art of navigation feems to 

be nearly brought to as much perfection as it is ca¬ 
pable of. 

PartI. THEORY of NAVIGATION. 

THE motion of a fhip in the water is well known 

to depend on the aCtion of the wind upon its 

fails, regulated by the direction of the helm. As the 
water is'a refilling medium, and the bulk of the fhip 

very confiderable, it thence follows, that there is al¬ 

ways a great refiftance on her fore-part; and when 

this refiftance becomes fufficient to balance the moving 

force of the wind upon the fails, the fhip attains her 
utmoft degree of velocity, and her motion is no longer 

accelerated. This velocity is different according to 

the different ftrength of the wind: but the ftronger 
the wind, the greater refiftance is made to the fhip’s 

paffage through the water 5 and hence, though the 

wind fhould blow ever fo fiercely, there is alfo a limit 

to the velocity of the fhip: for the fails and ropes can 
bear but a certain force of air; and when the refiftance 

on the fore-part becomes more than equivalent to their 

ftrength, the velocity can be no longer increafed, and 

the tackle gives way. 

The direction of a fliip’s motion depends on the 

fituation of her fails with regard to the wind. The 

moil natural and eafy pofition is, when fhe runs di- 
reCtly before it; but this is not often the cafe, on ac¬ 

count of the variable nature of the winds, and the 

fituations of the different ports to which the fhip may 

be ,bound. When the wind therefore happens not to 

be favourable, the rudder and fails mull be managed 
in fuch a manner that the fhip may make an angle 

with the direction of the current of air, as reprefented 

Plate CCI. fig. 4. Thus, fuppofing a fhip at D, 
bound for the port B. Suppofing DG the length of 

the keel, it muft be kept by the rudder in fuch a po¬ 

fition as to make the acute angle EDB with the di¬ 
rection of the wind. If, when flee arrives at B, it is 

required to fail to another port A, the keel muft be 

kept in the pofition BF; and thus, by continually 

making the angle EBA with the direction of the 
wind, fhe will arrive at the defired port: and in this 

manner may a fhip be fleered to any other port, fup- 
pofe to C or H. 

The reafon of the fhip’s motion in thefe cafes is, 
Vol. VII. 1 

that the water refifts the fide more than the fore-part, 
and that in the fame proportion that her length ex¬ 

ceeds her breadth. This proportion is fo confiderable, 

that the fhip continually flies off where the refiftance 
is leaft, and that fometimes with great fwiftnefs. In 

this way of failing, however, there is a great limita¬ 

tion: for if the angle made by the keel with the di¬ 

rection of the wind be too acute, the fhip cannot be 

kept in that pofition; neither is it poffible for a large 

fhip to make a more acute angle with the wind than 

67I- degrees ; though fmall floops, it is, faid, may 

make an angle of 56 or 57 degrees with it. In all 

thefe cafes, however, the velocity of the fhip is greatly 

retarded; and not only on account of the obliquity of 

her motion, but by reafon of what is called her lee¬ 

way. This is occafioned by the yielding of the water 

on the lee-fide of the fhip, by which means the veffel 

acquires a compound motion, partly in the direction 

of the wind, and partly in that which is neceffary for 
attaining the defired haven. Thus, fuppofing a fhip 

to fet out from B, in the direction BA, the force 

of the wind will have fuch an impreffion upon her, 

that, inftead of keeping the ftraight path BFFF, fhe 

will follow that of B a b c. See. and thus will fall 

fhort of her intended port by feme confiderable fpace, 

as Ayr 
It is perhaps impofiible to lay down any mathema¬ 

tical principles on which the lee-way of a fhip could 

be properly calculated ; only we may fee in general 
that it depends on the ftrength of the wind, the 

roughnefs of the fca, and the velocity of the fhip. 

When the wind is not very ftrong, the refiftance of 

the water on the lee-fide bears a very great proportion 

to that of the current of air; and therefore it will 

yield but very ljttle: however, fuppofing the fhip to 

remain in the fame place, it is evident, that the water, 
having once begun to yield will continue to do fo for 

fome time, even though no additional force was ap¬ 

plied to it; but as the wind continually applies the 

fame force as at firft, the lee-way of the fhip muft go 

on conftantly increafing till the refiftance of the water 
30 E on 
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when it will become uniform, as doth the motion of a 
/hip failing before the wind. If the (hip changes her 

place with any degree of velocity, then every time /he 

moves her own length, a new quantity of water is to 

be put in motion, which hath r,ot yet received any 

momentum, and which of confequence will make a 

greater refiftance than it can do when the (hip remains 

in the fame place. In proportion to the fwiftnefs of 
the /hip, then, the Jee-way will be the lefs: but if the 

wind is very ftrong, the velocity of the /hip bears but 
a fmall proportion to that of the current of air; and 

the fame effefts mil follow as though the /hip moved 

/lowly, and the wind was gentle; that is, the /hip 

muft make a great deal of lee-way.—The fame thing 

happens when the fea rifes high, whether the wind is 

ftrong or not; for then the whole water of the ocean, 
as far as the fwell reaches, liath acquired a motion in 

a certain dire&ion, and that to a very confiderable 
depth. The mountainous waves will not fail to carry 

the /hip very much out of her courfe; and this devia¬ 
tion will certainly be according to their velocity and 

magnitude. In all cafes of a rough fea, therefore, a 

great deal of lee-wayis made.—Another circumilance 

alfo makes a variation in the quantity of the lee-way ; 

namely, the lightnefs or heavinefs of the /hip ; it being 

evident, that when the /hip finks deep in the water, a 

much greater quantity of that element is to be put in 

motion before /he can make any lee-way, than when 

/he fwims on the furface. As therefore it is impoffible 

to calculate all thefe thing with mathematical exa&- 

nefs, it is plain that the real courfe of a /hip is exceed¬ 

ingly difficult to be found, and frequent errors muft 

be made, which only can be corre&ed by celeftial 

obfervations. 

In many places of the ocean there are currents, or 
places where the water, inftead of remaining at reft, 

runs with a very confiderable velocity for a great way 

in fome particular direction, and which will certainly 

carry the /hip greatly out of her courfe. This occa- 
fions an error of the fame nature with the lee-way ; 

and therefore, whenever a current is perceived, its 

velocity ought to be determined, and the proper al¬ 

lowances made. 
Another fource of error in reckoning the courfe of 

a /hip proceeds from the variation of the compafs. 
There are few parts of the world where the needle 
points exa&ly north; and in thofe where the variation 

is known, it is fubjeft to very confiderable alterations. 

By thefe means the courfe of the /hip is miftaken ; for 

as the failors have no other ftandard to direft them 
than the compafs, if the needle, infiead of pointing 

due north, /hould point north-eaft, a prodigious error 

would be occafioned during the courfe of the voyage, 
and the /hip would not come near the port to which 

/he was bound. To avoid errors of this kind the only 
method is, to obferve the azimuths as frequently as 

poflible, by which the difference of variation will be 

perceived, and the proper allowances can then be 

made for errors in the courfe which this may have oc¬ 

cafioned. 
Errors will arife in the reckoning of a /hip, efpcci- 

ATION, Parti. 
ally when /he fails in high latitudes, from the fplie-Theory. 

ruidal figure of the earth ; for as the polar diameter j 

of our globe is found to be confiderably /horter than 
the equatorial one, it thence follows, that the farther 

we remove from the equator the longer are the degrees 
of latitude. Of confequence, if a navigator afiigns 

any certain number of miles for the length of a degree 

of latitude near the equator, he muft vary that mea- 
fure as he approaches towards the poles, otherwife he 

he will imagine that he hath not failed fo far as he 

a&ually hath done. It would therefore be neceffary 
to have a table containing the length of a degree of 

latitude in every different parallel from the equator to 

either pole ; as without this a troublefome calcula¬ 
tion muft be made at every time the navigator makes 

a reckoning of his courfe. Such a table, however, 

hath not yet appeared ; neither indeed feems it to be 

eafy to make it, on account of the difficulty of inea- 
furing the length even of one or two degrees of lati¬ 

tude in different parts of the world. Sir Ifaac New¬ 
ton firft difcovered this fpheroidal fhape of the earth ; 

and /hewed, from experiments on pendulums, that the 

polar diameter was to the equatorial one as 229 to 
230. This proportion, however, hath not been ad¬ 

mitted by fucceeding calculators. The French ma¬ 

thematicians who meafured a degree on the meridian 
in Lapland, made the proportion between the equa¬ 

torial and polar diameters to be as 1 to 0 9891. Thofe 

who meafured a degree at Quito in Peru, made the 

proportion 1 to 0.99624, or 266 to 265. M. Bou- 

quer makes the proportion to be as 179 to 178 ; and 
M. Buffon, in one part of his theory of the earth, 

makes the equatorial diameter exceed the polar one 

by -r-J-j- of the whole. From thefe variations it ap¬ 

pears that the point is not exactly determined, and 

confequently that any corrections which can be made 

with regard to the fpheroidal figure of the earth muft 

be very uncertain. 
It is of confequence to navigators in a long voyage 

to take the neareft way to their port; but this can 

feldom be done without confiderable difficulty. The 

/horteft diftance between any two points of a fphere is 

meafured by an ardh of a great circle intercepted be¬ 
tween them; and therefore, excepting where both 

places lie under the fame parallel of latitude, it is ad- 

vifeable to direft the /hip along a great circle of the 
earth’s furface. But this is a matter of confiderable 

difficulty, becaufe there are no fixed marks by which, 
it can be readily known whether the /hip fails in the 

direction of a great circle or not. For this reafon the 

failors commonly choofe to direft their courfe by the 

rhumbs, or the bearing of the place by the compafs. 
Thefe bearings do not point out the /horteft diftance 
between places ; becaufe, on a globe, the rhumbs are 

fpirals, and not arches of great circles. However, 

when the places lie direftly under the equator, or ex¬ 

actly under the fame meridian, the rhumb then coin¬ 

cides with the arch of a great circle, and of confe¬ 
quence /hews the neareft way. The failing on the 

arch of a great circle is called great circle Jailing; and 

the cafes of it depend all on the folution of problems in 

fpheric trigonometry. 

Part 
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Part II. PRACTICE of NAVIGATION. 

THE main end of all pra&ical navigation is to con- annexed, and the (heet is then fitted to receive the 

du& the fhip in fafety to her defined port; places intended to be delineated thereon, 

and for this purpofe it is of the utmoft confeqnence to On a ftrait flip of pafteboard, or ftiff paper, let the 

know in what particular part of the furface of the fcale of the degrees and parts of degrees of longitude, 

globe (he is at any particular time. This can only be in the line AD, be laid clofe to the edge ; and the 

done by having an accurate map of the fea-coafts of divifions numbered from the right hand towards the 
all the countries of the world, and, by tracing out the left, being all weft longitude. 

fhip’s progrefs along the map, to know' at what time Seek in a geographical table for the latitudes and 

flie approaches the deiired haven, or how (he is to longitudes of the places contained within the propofed 

direft her courfe in order to reach it. It is therefore limits; and let them be written out in the order in 
a matter of great importance for navigators to be 

fnrnifhed with maps, or charts, as they are called, 

not only very accurate in themfelves, but fuch as are 

capable of having the (hip’s courfe eafily traced upon 

them, without the trouble of laborious calculations, 
which are ready to create miftakes.—The names of 

the two great divifions of navigation are taken merely 

from the kind of charts made life of. Plane failing is 

that in which the plane chart i3 made ufe of; and 

Mercator’s failing, or globular failing, is that in which 

Mercator’s chart is ufed. In both thefe methods, it 
is eafy to find the (hip’s place with as great exaftnefs 

as the chart will allow, either by the folution of a 

cafe in plane trigonometry, or by geometrical con- 
ftru&ion. 

§ i. Of Plasiefailing. 

As a neceffary preliminary to our underftanding 

this method of navigation, we (hall here give the con- 
ftru&ion of the plane chart. 

i. This chart fuppofes the earth to be a plane, and 

the meridians parallel to one another} and likewife 

the parallels of latitude at equal diftance from one an¬ 

other, as they really are upon the globe. Tho’ this 

method be in itfelf evidently falfe; yet, in a (hort run, 
and efpecially near the eqnator, an account of the 

(hip’s way may be kept by it tolerably well. 

Having determined the limits of the chart, that is, 
how may degrees of latitude and longitude, or meri¬ 

dional diftance (they being in this chart the fame), it 

is to contain : fuppofe from the lat. of 20® N. to the 

lat. ef 71° N.; and from the longitude of London in 

o. deg. to the lou. of 50° W.; then choofe a fcale of 
equal parts, by which the chart may be contained 

within the fize of the (heet of paper on which it is 

intended to be drawn. In the chart annexed, the fcale 

is fuch, that each degree of latitude and longitude is 

part of an inch. 

Plate CCI. Make a parallelogram ABCD, the length of which 
5• AB from north to fouth (hall contain 51 degrees, the 

difference of latitude between the limits of 20° and 

71° ; and the breadth AD from eaft to weft (hall con¬ 

tain the propofed 50 degrees of longitude, the degrees 
being taken from the faid fcale of 8 degrees to an 

inch ; and tills parallelogram will be the boundaries of 
the chart. 

About the boundaries of the chart make fcales con¬ 

taining the degrees, halves and quarters of degrees (if 

the fcale is large enough); drawing lines acrofs the 
chart thro’ every j or 10 degrees ; let the degrees of 

latitude and longitude have their, refpe&ivc numbers 

which they increafe in latitude. 

Then, to lay down any place, lay the edge of the 

pafteboard fcale to the divifions on each fide the chart, 

(hewing the latitude of the place ; fo that the begin¬ 

ning of its divifions fall on the right-hand border AB; 
and againft the divifion (hewing the longitude of the 

given place make a point, and this gives the pofition 
of the place propofed ; and in like manner are all the 
other places to be laid down. 

Draw waving lines from one point to the other, 

where the coaft is contiguous, and thus the reprefen- 

tation of the lands within the propofed limits will be 
delineated. 

Write the names to the refpe&ive parts, and in fome 

convenient place infert a compafs, and the chart will 
be completed. 

2. The angle formed by the meridian and rhumb 

that a (hip fails upon, is called the Jhip's courfe. Thus 

if a fhip fails on the NNE rhumb, then her courfe will 
be 22* 30'} and fo of others. 

3. The diftance between two places lying on the 
fame parallel counted in miles of the equator, or the 

diftance of one place from the meridian of another; 

counted as above on the parallel palling over that 

place, is called meridional diftance; which, in plane 

failing, goes under the name of departure. 

4. Let A (n°3.) denote a certain point on the Plate CCII, 

earth’s furface, AC its meridian, and AD the paral¬ 
lel of latitude palling through it; and fuppofe a (hip 

to fail from A on the NNE rhumb till (he arrive at 

B; and through B draw the meridian BD, (which, 

according to the principles of plane failing, muft be 

parallel to CA,) and the parallel of latitude BC: then 
the length of AB, viz. how far the (hip has failed 

upon the NNE rhumb, is called her diftance ; AC oc 

BD will be her difference of latitude, or northing ; 
CB will be her departure, or eafting ; and the angle 

CAB will be the courfe. Hence it is plain, that the 

diftance failed will always be greater than either the 
difference of latitude or departure ; it being the hy- 

pothenufe of a right-angled triangle, whereof the o- 

ther two are the legs ; except the (hip fails either on 

a meridian or a parallel of latitude : for if the (hip 

fails on a meridiau, then it is plain, that her diftance 
will be juft equal to her difference of latitude, and flic 

will have no departure ; but if (he fail on a parallel, 

then her diftance will be the fame with her departure, 

and (lie will have no difference of latitude. It is evi¬ 
dent alfo from the figure, that if the courfe be lefs 

than 4 points, or 45 degrees, its complement, viz. the 

other oblique angle, will be greater than 45 degrees, 

30 E 2 and 
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Practice and fo the difference of latitude will be greater than 

-the departure ; but if the courfe be greater than 4 

points, then the difference of latitude will be lefs 

than the departure; and laftly, if the courfe be juft 

4 points, the difference of latitude will be equal to the 

departure. 
5. Since the diftance, difference of latitude, and 

departure, form a right-angled triangle, in which the 

oblique angle oppofite to the departure is the courfe, 
and the other its complement ; therefore, having any 

two of thefe given, we can (by plain trigonometry) 

find the reft ; and hence arife the cafes of plane-fail¬ 

ing, which are as follow. 
Case I. Courfe and diftance given, to find dif¬ 

ference of latitude and departure. 
Example. Suppofe a (hip fails from the latitude of 

30° 25' north, NNE, 32 miles, (n° 4.): Required 
the difference of latitude and departure, and the lati¬ 

tude come to. Then (by right-angle trigonometry,) 

we have the following analogy, for finding the depar¬ 

ture, viz. 
As radius - - ' 10.00000 
to the diftance AC - 32 - 1.50515 

fo is the fine of the courfe A 22°, 30’ - 9.58284 

to the departure BC - 12.25 - 1.08799 
fo the (hip has made 12.25 miles of departure eatter- 

]y, or has got fo far to the eaftward of her meridian. 
Then for the difference of latitude or northing the 

(hip has made, we have (byre&angular trigonometry) 

the following analogy, viz. 

As radius - - 10.00000 
is to the diftance AC - 32 - 1.50515 

fo is the co-fine of courfe A 220 30’ 9.58284 

to the difference of lat. AB . 29-57 I-47°77 
fo the (hip has differed her latitude, or made of north¬ 

ing, 29.57 minutes. 
And fince her former latitude was north, and her 

difference of latitude alfo north ; therefore, 
To the latitude failed from - 30°, 25* N 

add the difference of latitude - oo°, 29. 57 

and the fum is the latitude come to 30°, 54 57 N 
By this cafe are calculated the tables of difference 

of latitude, and departure, to every degree, point, and 

quarter-point of the compafs. 
Case IT. Courfe and difference of latitude given, 

to find diftance and departure. 
Example. Suppofe a (hip in the latitude of 45°25* 

north, fails NE£N4 eafterly (n° 5.) till (he come to 

the latitude of 46° 55’ north : Required the diftance 
and departure made good upon that courfe. 

Since both latitudes are northerly, and the courfe 

alfo northerly j therefore, 

From the latitude come to - 46°, 55* 
fubtrad the latitude failed from - 450, 25’ 

and there remains - - ot°, 30* 

A T I O N. 
fomer meridian. 

Again, for the diftance AD, we have (by re&an- 

gular trigonometry) the following proportion, viz. 

As radius ... 10.00000 

is to the fecant of the courfe 39°> 22* 10.11176 
fo is the difference of latitude AB 90 - 1.95424 

to the diftance AD - 116.4 2.06600 
Case III. Difference of latitude and diftance given, 

to find courfe and departure. 

Example. Suppofe a (hip fails from the latitude 
of 56° 50’ north, on a rhumb between fouth and 

weft, 1 26 miles, and (he is then found by obfervation 
to be in the latitude of 550 40’ north: Required the 

courfe (he failed on, and her departure from the meii- 
dian. N° 6. 

Since the latitudes are both north, and the (hip fail¬ 

ing towards the equator ; therefore, 

From the latitude failed from - 56°, 50* 

fubtratt the obferved latitude - 55°, io’ 

and the remainder - - Ol0, 40' 
equal to 70 miles, is the difference of latitude. 

By re&angular trigonometry we have the follow¬ 

ing proportion for finding the angle of the courfe F, 

As the diftance failed DF - 126 - 2.10037 

is to radius - - - 10.00000 

fo is the diff. of latitude FD - 70 1.84510 
to the co-fine of the courfe F - 56°, 15’ 9.74473 

which, becaufe (he fails between fouth and weft, will 

be foutli 56° 15* weft, or SWbW. Then, for the de¬ 

parture, we have (by rectangular trigonometry) the 
following proportion, viz. 

As radius - - - 10.00000 
is to the diftance failed DF - 126 - 2.10037 

Jo is the fine of the courfe F - 56®, 15’ 9.91985 

to the departure DE - 104.8 - 2.02022 
confequently (he has made 104.8 miles of departure 

wefterly. • 

Case IV. Difference of latitude and departure gi¬ 
ven, to find courfe and diftance. 

Example. Suppofe a (hip fails from the latitude 

of 44° 50* north, between fouth and eaft, till (he has 

tnade 64 miles of eafting, and is then found by obfer¬ 

vation to be in the latitude of 42° 56’ north : Requi¬ 
red the courfe and diftance made good. 

Since the latitudes are both north, and the (hip fail¬ 
ing towards the equator; therefore, 

From the latitude failed from - 44°, 5o’N 
take the latitude come to - - 42°, 56’ 

Part II. 

the difference of latitude, equal to - 90 miles. 
And (by rectangular trigonometry) we have the 

following analogy, for finding the departure BD, viz. 

As radius - - - 10.00000 
is to the diff. of latitude AB - 90 - i-95424 
fo is the tangent of courfe A - 39°, 22’ 9.91404 
to the departure BD - 73 84 1.86828 

fo the (hip has got 73.84 miles to the eaitward of her 

and there remains - - oi°, 54' 
equal to 114 miles, the difference of latitude or fouth- 

ing. 
In this cafe (by reCtangular trigonometry) we have 

the following proportion to find the courfe KGL 

(N° 7.) viz. 
As the diff. of latitude GK 114 - 2.05690 

is to radiu3 ^ ■ - - 10.00000 
fo is the departure KL - 64 - 1.80618 

to the tangent of courfe G - 29°, 19' - 9.74928 
which, becaufe the (hip is failing between fouth and 
eaft, will be fouth 29° 19' eaft, or SSE 4- eaft nearly. 

Then for the diftance, we (hall have (by rectangular 

trigonometry) the following analogy, viz. 

■ AS 
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is to the diff. of latitude GK 114 - 2.05690 
fo is the fecant of the courfe - 29', 19’ 10.05952 
to the diftance GL. - 130.8 - 2.11642 

confequently the fhip has failed on a SSE 4 eaft courfe 
130.8 miles. 

Case V. Diftance and departure given, to find courfe 
and difference of latitude. 

Example. Suppofe 3 fhip at fea fails from the la¬ 

titude of 340 24* north, between north and weft 124 

miles, and is found to have made of welling 86 miles: 

Required the courfe fleered, and the difference of lati¬ 
tude or northing made good. 

In this cafe (by redlangular trigonometry) we have 

the following proportion for finding the courfe ADB, 
(N° 8.) viz. 

As the diftance AD - 124 - 2.09342 
is to radius - - - 10.00000 

fo is the departure AB - 86 - 1.93450 
to the fine of the courfe D 430 54' - 9.84108 
fo the (hip’s courfe is north 330 45’ weft, or NW£N 4 
weft nearly. 

Then for the difference of latitude, we have (by rec¬ 
tangular trigonometry) the following analogy, viz. 
As radius - - 10.00000 

is to the diftance AD - T24 - 2.09342 
fo is the co-fine of the courfe 430, 54’ - 9.85766 

to the diff. of latitude BD - 89.35 * 1.95108 
which is equal to 1 degree and 29 minutes nearly. 

Hence, to find the latitude the fhip is in, fince both 

latitudes are north, and the fhip failing from the equa¬ 
tor; therefore. 

To the latitude failed from •» - 340, 24* 

add the difference of latitude - i°, 29’ 

the fum is - 35°> S3 
the latitude the fhip is in north. 

Case VI. Courfe and departure given, to find di¬ 

ftance and difference of latitude. 
Example. Suppofe aNhip at fea, in the latitude of 

240 30' fouth, fails SE£S, till fhe has made of eafting 

96 miles: Required the diftance and difference of lati¬ 

tude made good on that courfe. 
In this cafe (by rectangular trigonometry and by 

cafe 2.) we have the following proportion for finding 

the diftance, (N° 9.) viz. 

As the fine of the courfe G 330, 45* - 9.74474 

is to the departure HM - 96 - 1.98227 

fo is radius - - 10.00000 

to the diftance GM - 172.8 - 2.23753 
Then, for the difference of latitude, we have (by 

rectangular trigonometry ) the following analogy, viz. 

As the tangent of courfe - 330, 45’ - 9.82489 

is to the departure HM - 96 - 1.98227 
fo is radius - 10.00000 

to the difference of latitude GH - 143.7 - 2.15738 
equal to 2°, 24’ nearly. Confequently, fince the la¬ 

titude the fhip failed from was fouth, and file failing 
Hill towards the fouth, 

To the latitude failed from - 240, 30’ 

add the difference of latitude - 2°, 24’ 

and the fum - - 26°, 54 

is the latitude fhe is come to fouth. 

6. When a fhip fails on feveral courfes in 24 hours, 

the reducing all thefe into one, and thereby findingPRAcTice 

the courfe and diftance made good upon the whole, is' 
commonly called the refolding of a traverfe. 

7. At fea they commonly begin each day’s reckon¬ 
ing from the noon of that day, and from that time they 

fet down all the different courfes and diftances failed 

by the fhip till noon next day upon the log-board; 
then from thefe feveral courfes and diftances, they com¬ 

pute the difference of latitude and departure for each 

courfe (by Cafe 1. of Plane Sailing;) and thefe, toge¬ 
ther with the courfes and diftances, are fet down in a 

table, called the' traverfe table, which confifts of five 

columns: in the firft of which are placed the courfes 

and diftances; in the two next, the differences of lati¬ 
tude belonging to thefe courfes, according as they are 

north or fouth; and in the two laft are placed the de¬ 

partures belonging to thefe courfes, according as they 

are eaft or weft. Then they fum up all the northings 
and all the fouthings; and taking the difference of 

thefe, they know the difference of latitude made good 

by the fhip in the laft 24 hours, which will be north 
or fouth, according as the fum of the northings or 

fouthings is greateft: the fame way, by taking the fum 

of all the eaftings, and likewife of all the weftings, and 

fubtrafting the lefferof thefe from the greater, the dif¬ 

ference will be the departure- made good by the fhip 
laft 24 hours, which will be eaft or weft according as 

the fum of the eaftings is greater or lefs than the fum 

of the weftings; then from the difference of latitude 
and departure made good by the fhip laft 24 hours,: 

found as above, they find the true courfe and diftance 

made good upon the whole (by Cafe 4. of Plane Sail¬ 

ing), as ajfo the courfe and diftance to the intended port. 
Example. Suppofe a fhip at fea, in the latitude of 

48° 24’ north at noon any day, is bound to a port in 

the latitude of 430 40’ north, whofe departure from 
the (hip is 144 miles eaft; confequently the direft courfe 

and diftance of the fhip is SSE 4 eaft 315 miles; but 

by reafon of the fhifting of the winds ihe is obliged to 
to fleer the following courfes till noon next day, viz. 

SE£S 56 miles, SSE 64 miles, NW£W 48 miles, 

S£W 4 weft 54 mrles, and SE£S 4 eaft 74 miles: Re¬ 
quired the courfe and diftance made good the laft 24 

hours, and the bearing and diftance of the fhip from 

the intended port. 
The folution of this traverfe depends entirely on the 

I.ft and 4th Cafes of Plane Sailing; and firft we muil 
(by Cafe 1.) find the difference of latitude and depar¬ 

ture for each courfe.. Thus, 
1 Courfe SE£S diftance 56 miles. 

For departure. 

As radius - - io.oooooj 

is to the diftance - 56 - 1.74819. 

fo is the fine of the courfe 3 3 °, 4 5’ ~ 9-74474 
to the departure - 3 1.11 

For difference of latitude.. 
1 *49293 

As radius - - 10.00000 

is to the diftance 56 - 1.74819, 

fo is the co-fine of the courfe 33a> 45’ 9.91985 

to the diff. of latitude 46.57 - 1.66804 

2. Courfe SSE.and diftance 64 miles. 

For departure.. 

As radius - - 10.00000 
is to the diftance - 64 - 1.80618 

fo is the fine of the courfe - 22°, 30* 9,58284 

to. 
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10.00000 
1.80618 

9.96562 

1.77180 

5340 N A V I G 
Practice,to the departure - 24.5 - 1.38902 

- For difference of latitude. 
.As radius 

is to the diftance 

ifo is the co-fine of the courfe 220, 30’ 

to the difference of latitude - 59.13 

3. Courfe NWAV and diftance 48 miles. 
For departure. 

As radiu3 - - 10 
is to the diftance 

fo is the fi ne of the courfe 

to the departure 

For difference c 
As radius 

is to the diftance 

fo is the co-fine of the courfe 
to the difference of latitude 

4. Courfe S5W l weft an 

For departure. 
As radius 
is to the diftance 

fo is the fine of the courfe 
to the departure 

For difference 0 

As radius 
is to the diftance 

fo is the co-fine of the courfe 
to the difference of latitude 

5. Courfe SE^S^-eatt an 

For departure. 
As radius - - 10.00000 

is to the diftance 74 1.86923 
fo is the fine of the courfe 390, 22' - 9.80228 

to the departure - 46*9+ * 1.67151 
For difference of latitude. 

As radius - - to.ooooo 
is to the diftance - 74 1.80923 
fo is the co-fine of the courfe 390, 22' 9.88824 
to the difference of latitude 57.21 - 1.75747 

Now thefe feveral courfes and diftances, together 

with the differences of latitude and departures deduced 

from them, being fet down in their proper columns in 
the traverfe table, will ftand as follows. 

48 . 1.68124 

56°. 15' 9.91985 

39-91 * 1.60109 
latitude. 

. 10.00000 
48 - 1.68124 

56°, 15 ' 9-74474 
26.67 1.42598 

diftance 54 miles. 

lire. 

- 10.00000 

54 - f-73239 
16°, 52' 9.46262 

15.67 - 8.19501 
latitude. 

- 10.00000 

54 >-73239 
16°, 52' 9.98090 
51.67 - 1 71329 

diftance 74 miles. 

The Traverse Table. 

Courfes. Dijlances. Diff. of Lat. Departure. 

S E b S — 56 

S S E — 64 

NWiW — 48 
SbWiW 54 

SEiS^-E — 94 

N S E W 

46.57 

59-13 

31.n 

24-5 
26.67 39-91 

*5-67 5X-67 

57.21 46.94 

26.67 214.58 102.55 55-58 
26.67 55-58 

Dijf. of Lat. 187.91 46.97 Dep. 

From the above table it is plain, fince the fum of the 

northings is 26.67, ar,d of the fouthings 214.58, the 
difference between thefe, viz. 187.91, will he the 
fouthing made good by the ftu'p the laft 24 hours; 

alio the fum of the Callings being 102.55, and of the 
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weftings 55.58, the difference 46.97 will be the eaft-Practice 
ing or departure made good by the fhip’s laft 24 hours; 1 

confequently, to find the true courfe and diftance made 
good by the ftu'p in that time, it will be (by Cafe 4. 
of Plane Sailing,) 

As the difference of latitude - 187.91 
is to the radius 

fo is the departure - 46.97 

to the tangent of the courfe 140, 03' - 

which is S£E £ eaft nearly. Then for the diftance, it 
will be. 

As radius - - 10.00000 

is to the difference of latitude - 187.91 2.27393 
fo is the fecant of the courfe - 140, 03' 10.0x319 

to the diftance - *93-7 - 2.28712 
confequently the Ihip has made good the laft 24 hours, 

on a SiE £ eaft courfe, 193.7 miles: and fince the Ihip 
is failing towards the equator; therefore, 

From the latitude failed from - 48°, 24'N 

take the diff. of latitude made good - 3 , 08 S 

2-27393 
10.00000 

1.67182 

9-39789 

there remains - - 45 , 16 N 
the latitude the (hip is in north. And beeaufe the port 

the (hip is bound for lies in the latitude of 430 40'N. 
and confequently fouth of the Ihip; therefore. 

From the latitude the Ihip is in - 450, 16'N 

take the latitude Ihe is bound for - 43 , 40 N 

and there remains - - 1 , 36 

or 96 miles, the difference of latitude or fouthing the 

Ihip has to make. Again, the whole calling the Ihip 

had to make being 144 miles, and fhe having already 

made 46.97 or 47 miles of calling; therefore the de¬ 

parture or eafting Ihe Hill has to make will be 97 miles: 

confequently, to find the direft courfe and diftance be¬ 
tween the fiiip and the intended port, it will be (by 
Cafe 4. of Plane Sailing,) 

As the difference of latitude 
is to radius 

fo is the departure 

to the tangent of the courfe 

And 
As radius 

i3 to the difference of latitude 

fo is the fecant of the courfe 
to the diftance 

whence the true bearing ai 
port is SE, 136.5 miles. 

$ 2. Of Parallel Sailing. 

- 96 - 1.98227 
- 10.00000 

97 - 1.98677 

45°» 19' 10.00450 

- 10.00000 
: 96 1.98227 

45°. I9r 10.15293 
136.5 - 2.13620 

diftance of the intended 

1. Since the parallels of latitude do always decreafe Plate CCIJ. pi 

the nearer they approach the pole, it is plain a degree 
on any of them mud be lefs than a degree upon the 
equator. Now in order to know the length of a de¬ 

gree on any of them, let PB (n° 10.) reprefent half 
the earth’s axis, PA a quadrant of a meridian, and 

confequently A a point on the equator, C a point on 
the meridian, and CD a perpendicular from that point 
upon the axis, which plainly will be the line of CP the 

diftance of that point from the pole, or the co-fine of 

CA its diftance from the equator; and CD will be to 
AB, as the fine of CP, or co-fine of CA, is to the ra¬ 
dius. Again, if the quadrant PAB is turned round 

upon the axis PB, it is plain the point A will defcribe 

the circumference of the equator whofe jadius is AB, 

and 
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E»nd any other point C upon the meridian will de- 

- fcribe the circumference of a parallel whofe radius is 
CD. 

Cor. T. Hence (becaufe the circumference of circles 
are as their radii) it follows, that the circumference of 
any parallel is to the circumference of the equator, as 

the co-fine of its latitude is to radius. 

Cor. II. And fince the wholes are as their fimilar 
parts, it will be, As the length of a degree on any pa¬ 

rallel is to the length of a degree upon the equator, 

fo is the co-fine of the latitude of that parallel to ra¬ 
dius. 

Cor. III. Hence, as radius is to the co-fine of any 

latitude, fo are the minutes of difference of longitude 
between two meridians, or their diftance in miles upon 

the equator, to the diftance of thefe two meridians on 
the parallel in miles. 

Cor. IV. And as the co-fine of any parallel is to 

radius, fo is the length of any arch on that parallel 
(intercepted between two meridians) in miles, to the 

length of a fimilar arch on the equator, or minutes of 
difference of longitude. 

Cor. V. Alfo, as the co-fine of any one parallel is 
to the co-fine of any other parallel, fo is the length of 

any arch on the firft, in miles, to the length of the fame 

arch on the other in miles. 
2. From what has been faid, arifes the folution of 

the feveral cafes of parallel failing, which are as fol¬ 
low. 

Case I. Given the differepce of longitude between 

two places, both lying on the fame parallel to find the 
diftance between thofe places. 

Example I. Suppofe a fhip in the latitude of 540 20' 

north, fails dire&ly weft on that parallel till fhe has 

differed her longitude 12° 45'} required the diftance 
failed on that parallel. 

Firft, The difference of longitude reduced into mi¬ 
nutes, or nautical miles, is 765', which is the diftance 

between the meridian failed from, and the meridian 
come to, upon the equator; then to find the diftance 
between thefe meridians on the parallel of 540 20', or 

the diftance failed, it will be, by Cor. 3. of the laft 

article, 

As radius - - 10.00000 
is to the co-fine of the lat. - 540, 20' - 9 76572 
fo are the minutes of diff. long. 765 - 2.88366 

to the diftance on the parallel 446.1 - 2.64938 
Example II. A degree on the equator being 60 

minutes or nautical miles; required the length of a de¬ 

gree on the parallel of 510 32'. 

By Cor. 3. of the laft article, it will be 

As radius - - 10.00000 
is to the co-fine of the latitude - 51°, 32' 9 79383 

fo are the minutes in t degree on theequa. 60 1.77815 

to - * 37-32 '-57l98 
the miles anfwering to a degree on the parallel of 5ia 

32' 
By this problem the following table is conftru6ted, 

fiiewing the geographic miles anfwering to a degree on 

any parallel of latitude ; in which you may obferve, 

that the columns marked at the top with D. L. con¬ 
tain the degrees of latitude belonging to each parallel;; 

and the adjacent columns marked at the top, Miles, 

contain the geographic miles anfwering to a degree 

upon thefe parallels. 

A T I O N. 

A Table fiiewing how many Miles anfwer to a De¬ 

gree of Longitude, at every Degree of Latitude. 
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n. l. Mila. D. 1. Mi.'es. D.L. Mila. |X>. | Milts a. l. Miles. 

1 59-99 »9 56-73 37 47.92 55 ‘34-41 73 *7-54 
2 59-97 20 56.38 38 47.28 56 33-55 74 i6-53 
3 59.92 2 I 56.01 ] 39 46.62 57 32.68 175 15.52 

4 59.86 22 55-63 40 45-95 j58 i3 *-79 76 (i4-5‘ 
5 59-77 23 55-23' 4« 45.28 59 30.90 < 77 .13-50 
6 59.67 24 54.81 42 44-95 60 30.00 I78 

,12.48 

7 59.56 25 54-3 43 43.88 Itfi 29.09 179 ■11.45 
8 59-44 26 53-93 44 43-j6 62 28.17 80 10.42 

9 59.26 27 53-46 45 42-43 63 27.24 81 9.38 
10 59.08 28 52-97 46 51.68 64 26.30 82 8-35 
11 59.89 29 52-47| 47 40.92 ;65 25.36 83 7-32 
12 58.68 3° 51.96, 48 40 15 66 24.41 84 6.28 

13 58.46 3i 5I-43 49 39-36 !67 23-45 "sT 5-23 
*4 58.22 32 50.88 50 38.57 ; 68 22.48 86 4.18 

15 57-95 33 50.32 5' 37-76 69 21.50 87 3 -14 
16 57.67 34 49-74 52 3694 70 20.52 88 2.09 

17 57-36 35 49.15 53 36.11 71 19.54 89 1.05 
18 57.06 36 48.54 5+1 35-26 72 48.54 90 0.00 

Though this table does only fhew the miles anfwer¬ 

ing to a degree of any parallel, whofe latitude confifts 
of a whole number of degrees ; yet it may bemade to 

ferve for any parallel whofe latitude is fome number of 

degrees and minutes, by making the following pro¬ 
portion, viz. 

As 1 degree, or 60 minutes, is to the difference be¬ 
tween the miles anfwering to a degree in the next 

greater and next lefs tabular latitude than that pro- 

pofed 5 fo is the excefs of the propofed latitude a- 

bove the next tabular latitude, to a proportional part; 
which, fubtra&ed from the miles anfwering to a de¬ 

gree of longitude in the next lefs tabular latitude, will 
give the mile3 anfwering to a degree in the propofed 
latitude.. 

Example. Required to find the miles anfwering to 

a degree on the parallel of 56° 44'. 
Firft, The next lefs parallel of latitude in the table 

than that propofed, is that of 56°,' a degree of which 

(by the table) is equal to 33.55 miles ;- and the next 
greater parallel of latitude in the table, than that pro- 

pofed, is that of 570, a degree of which is (by the 

table) equal to 32.68 miles; the difference of thefe is 

87, and the diftance between thefe parallels is 1 de¬ 
gree, or 60 minutes ; alfo the diftance between the pa¬ 

rallel of 56°, and the propofed parallel of 56° 44', is 44 

minutes :; then by the preceding proportion it will be,, 
as 60 is to 87, fo is 44 to 638, the difference between a 

degree on the parallel of 56° and a degree on the parallel 

of 56° 44'; which therefore, taken ^011133.55, the miles 
anfwering to a degree on the parallel of 56°, leaves 

32.912, the miles anfwering to a degree on the parallel 

of 56° 44', as was required. 
Case II. The diftance failed in any parallel of la¬ 

titude, or the diftance between any two places on 

that parallel, being given ; to find the difference of 

longitude. 

Example. Suppofe a fliip in the latitude of 55036'' 

north.* 
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Practice north fails direftly eaft 685 6 miles: Required how 

much Ihe has differed her longitude. 

By Cor. 4. Art. 1. of this feftion, it will be 
As the co-fine of the lat. - 550 36* - 9.75202 
is to radius - - - 10.00000 

fo is the diftance failed - 685.6 - 2.83607 

to min. of diff. of long. - 1213 - 3.08405 
which reduced into degrees, by dividing by 60, 

makes 20° 13', the difference of longitude thelhiphas 
made. 

This alfo may be folved by help of the foregoing 

table, viz. by finding from it the miles anfwering to 
a degree on the propofed parallel, and dividing with 
this the given number of miles, the quotient will be 

the degrees and minutes of difference of longitude re¬ 

quired. 
Thus in the laft example, we find, from the fore- 

‘ going table, that a degree on the parallel of 550 36' 
is equal to 33.89 miles : by this we divide the pro¬ 
pofed number of miles 685.6, and the quotient is 

20.13 degrees, i. e. 20° 13', the difference of longi¬ 

tude required. 
Case III. The difference of longitude between 

two places on the fame parallel, and the diflance be¬ 

tween them, being given ; to find the latitude of that 

parallel. 
Example. Suppofe a fhip fails on a certain parallel 

direftly weft 624 miles, and then has difFered her lon¬ 

gitude 18° 46', or 1126 miles: Required the latitude 

of the parallel fhe failed upon. 
By Cor. 3. Art. x. of this feftion, it will be. 

As the min. of diff. long. 1 - 126 - 3.05154 

is to the diftance failed - 624 - 2.79518 
fo is radius ... 10.00000 

to the co-fine of the lat. - 56°, 21' - 9.74364 

confequently the latitude of the fhip or parallel Ihe 
failed upon was 56° 217. 

From what has been laid, may be folved the follow¬ 

ing problems. 
Prob. I. Suppofe two fhips in the latitude of 46° 

30' north, diftant afunder654 miles, fail both direftly 

north 256 miles, and confequently are come to the 

latitude of 50° 46' north : Required their diftance on 
that parallel. 

By Cor. 6. Art. 1. of this feftion, it will be. 
As the co-fine of - 46°, 30’ - 9.83781 

is to the co-fine of - 50°, 46' - 9.80105 

fo is - - 654 - 2.81558 

to 601 - 2.77882 
the diftance between the fhips when on the parallel of 

50° 46'. 
Prob. II. Suppofe two fhips in the latitude of 450 

48' north, diftant 846 miles, fail direftly north till 
the diftance between them is 624 miles: Required the 
latitude come to, and the diftance failed. 

By Cor. 5. Art. 1. of this feftion, it will be, 
As their firft diftance - 846 - 2.92737 
is to their fecond diftance 624 - 2.79518 

fo is the co-fine of - 450, 48' ' - 9.84334 
to the cofine - 59, 04 - 9.7x115 

the latitude of the parallel the fhips are come to. 
Confequently to find their diftance failed. 

From the latitude come to - 590, 04' 

fubtraft the latitude failed from - 45,48 
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to the miles, of weftii 954-7 2.97987 

and there remains 13 » 16 

And for the courfe it will be, (by Cafe 4. of Plane 

Sailing) 

As the diff. of lat. - 1970 - 3.29447 
is to radius ... 10.00000 

fo is the departure - 954-7 - 2.97987 
to the tang, of the courfe 250, 51’ - 9.68540 

which, becaufe it is between fouth and weft, it will 

be SSW £ weft nearly. 
For the diftance, it will be, by the fame cafe, 

As radius - - - 10.00000 

is to the diff. of lat. - 1970 - 3.29447 
fo is the fecant of the courfe 250, 51’ 10.04579 

to the diftance - 2189 - 3.34026 

whence the dire£1 courfe and diftance from the Lizard 

to St Vincent is SSW ^2189 W miles. 
Case II. One latitude, courfe, and diftance failed 

being 

equal to 796 miles, the difference oflatitude or diftance PracticJ h 
failed. 

$3 .Of Middle-latitude Sailing. 

1. When two places lie both on the fame parallel, 

we fhewed in the laft feftion, how, from the difference 
of longitude given, to find the miles of eafting or wett¬ 

ing between them, et e contra. But when two plarces 
lie not on the fame parallel, then their difference of 
longitude cannot be reduced to miles of eafting or 

welling on the parallel of either place : for if counted 

on the parallel of that place that has the greateft lati¬ 
tude, it would be too fmall; and if on the parallel of 

that place having the leaft latitude, it would be too 
great. Hence the common way of reducing the dif¬ 

ference of longitude between two places, lying on 

different parallels, to miles of eafting or welling, et 
e contrat is by counting it on the middle parallel be¬ 

tween the places, which is found by adding the lati¬ 
tudes of the two places together, and taking half the 

fum, which will be the latitude of the middle parallel 

required. And hence arifes the fojution of the follow¬ 

ing cafes. 
Case I. The latitudes of two places, and their dif¬ 

ference of longitude, given ; to find the direft courfe 

and diftance. 
Example. Required the direft courfe and diftance 

between the Lizard in the latitude of 50° oo' north, 

and longitude of 50 14' weft, and St Vincent in the 

latitude of 17° 10' N. and longitude of 24 20 W. 
Firft, To the latitude of the Lizard 50°, 00' N. 

add the latitude of St Vincent - 17 , 10 

The fum ia - - - 67 , 10 

Half the fum or latitude of ? vr 
the middle parallel is 3 33 > 35 

Alfo the difference oflatitude is - 33 , 56 
equal to 1970 miles of fouthing. Again, 

From the longitude of St Vincent 24 , 20 W. 

take the longitude of the Lizard - 05 , 14 

there remains - - J 6 , 06 
equal to 1146 min. of diff. of long. weft. 

Then for the miles of welling, or departure, it will 

be, (by Cafe I. of Parallel Sailing) 
As radius ... 10.00000 

is to the co-fine of the 7 „„0 
middle parallel j " 33 » 35 - 9-9*°69 

fo is min. diff. of long. - 1146 - 3.05918 
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Practice being given j to find the other latitude and difference 

—* ' of longitude. 
Example. Suppofe a fhip in the latitude of 506 

oo’ north, fails fouth 50°o6’ weft, 150 miles : Re¬ 

quired the latitude the fhip has come to, and how 
much fhe has differed her longitude, 

Firft, For the difference of latitude, it will be, (by 

Cafe 1. of Plane Sailing,) 
As radius ... 10.00000 

is to the diftance - 150 - 2.17609 

fo is the co-fine of the courfe 50°, 06* - 9.80716 

to the diff. of latitude - 96.22 1.98325 

equal to i°,36’. And fince the fhip is failing towards 

the equator; therefore, 

From the latitude fhe was in - 5°°» 00’ 
take the diff. of latitude - - 1*36 

and there remains - - 48 , 24 
the latitude fhe has come to north. Confequently the 

latitude of the middle parallel will be 490 12’. 

Then for departure or wefting it will be, by the 

fame Cafe, 
As radius ... 10.00000 

is to the diftance - 150 - 2.17609 

fo is the fine of the courfe 50°, 06’ - 9.88489 
to the departure - 115.1 - 2.06098 

As for the difference of longitude, it will be, (by 

Cafe 2. of Plane Sailing,) 

As the co-fine of the middle parallel 490 12’ 9.81519 
is to radius ... 10.00000 

fo is the departure - 115.1 - 2.06098 
to the min. diff. of longitude 176.1 - 2.24579 

equal to 20 56’, which is the difference of longitude 

the fhip has made wefterly. 

Case III. Courfe and difference of latitude given ; 

to find the tliftance failed, and difference of longi¬ 

tude. 
Example. Suppofe a fhip in the latitude of 530 

34’ north, fails SE^S, till by obfervation fhe is found 

to be in the latitude of 510 12’, and confequently 
has differed her latitude 20 22’, or 142 miles: Re¬ 

quired the diftance faded, and the difference of longi¬ 

tude. 
Firft, for the departure, it will be, (by Cafe 2. of 

Plane Sailing,) 
As radius ... 10.00000 

is to the diff of latitude - 142 - 2.15229 

fo is the tang. Of courfe - 330, 45’ - 9.82489 
to the departure - 94.88 - 1.97718 

And for the diftance it will be, (by the fame Cafe,) 

As radius ... 10.00000 

is to the diff. oflatitude - 142 - 2.15229 

fo is the fecant of the courfe 33°, 45* - 10.08015 

to the diftance - 170.8 - 2.23244 

Then, fince the latitude failed from was 530 34’ 

north, and the latitude come to 510 12’ north; there¬ 

fore the middle parallel will be 520 23’; and confe¬ 

quently,- for the difference of longitude, it will be 

(by Cafe 2. of Parallel Sailing.) 

As the co-fine of the mid. parallel 520, 23’ 9.78560 

is to the departure ' - 94.88 X.97718 
fo is radius ... 10.00000 

to min. of diff. of longitude - 155.5 2.19158 

equal to 20 35’ the difference of longitude eafterly. 

Case_ IV. Difference of latitude and diftance fad* 
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ed, given; to find the courfe and difference of longi-P*actxce 
tude. 

Example. Suppofe a fhip in the latitude of 430 

26’ north, fails between fouth and eaft, 246 miles, and 
then is found by obfervation to be in the latitude of 

410 06’ north: Required the dired courfe aud diffe¬ 
rence of longitude. 

Firft, For the courfe, it will be, (by Cafe 3. of Plan: 
Sailing,) 

As the diftance - 246 - 2.39094 
is to radius ... 10.00000 

fo is the diff. of latitude 140 - a.14613 

to the co-fine of the courfe 550, 19’ - 9-755r9 
which, becaufe the fhip fails between fouth and eaft, 
will be fouth 550 19’ eaft, or SE£E nearly. 

Then for departure, it will be, by the fame Cafe, 

As radius - - - 10.00000 

is to the diftance - 246 - 2.39094 

fo is the fine of the courfe 55 °, 19’ - 9.91504 

to the departure - 202.3 * 2‘3°59& 
Laftly, For the difference of longitude, it will be, 

(by Cafe 2. of Parallel Sailing,) 

As the co-fine of the mid. par. 420, 16 - 9.86924 

is to the departure - 302.3 - 2.30598 
fo is radius ... 10.00000 

to min. of diff. of longitude 273.3 ■ 2.43674 
equal to 40 33’, the difference of longitude eafterly. 

Case V. Courfe and departure given, to find diffe¬ 

rence oflatitude, difference of longitude, and diftance 
failed. 

Example. Suppofe a (hip in the latitude of 48°23’ 

north, fails SW£S, till (he has made of wefting 123 

miles : Required the latitude come to, the difference of 

longitude, and the diftance failed. 

Firft, For the diftance, it will be, (by Cafe 6. of 

Plane Sailing,) 
As the fine of the courfe 330, 45* - 6.74474 

is to the departure - 123 - 2.08991 
fo is radius ... 10.00000 

to the diftance - 221.4 - 2.34517 
And for the difference of latitude, it will be, by the 

fame Cafe, 

As the tang, of courfe 330, 45* - 9.82489 
is to the departure - 123 - 2.08991 

fo is radius ... 10.00000 

to the diff. of latitude - 184 - 2.26502 

equal to 30 04’: And fince the (hip is failing towards 

the equator, the latitude come to will be 450 19’ 

north ; and confequently the middle parallel will be 

46° 51’. 
Then to find the difference of longitude, it will be, 

{Cafe 2. of Parallel Sailing,) 

As the co-fine of mid. par. 46°, 51* - 9.83500 
is to departure - 123 - 2.08991 
fo is radius ... 10.00000 

to min. of diff. of longit. - 180 - 2.25491 

which is equal to 30 oo’, the difference of longitude 

wefterly. 
Case VI. Difference of latitude and departure 

given, to find courfe, diftance, and difference of lon¬ 

gitude. 
Example. Suppofe a (hip in the latitude of 46° 

37* north, fails between fouth and eaft, till (he has 
made of eafting 146 miles, and is then found by 

obfervation to be in the latitude of 430 24’ north: 
30 F * Re- 

NAVIGATION. 
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Required the coilrfe, diftance, and difference of longi¬ 

tude. 
Firft, By Cafe 4. of Plane Sailing, it will be for the 

courfe, 
As the diff. of latitude - 193 - 2.28556 
is to departure 146 - 2.16137 
fo is radius ... 10.00000 

to the tang, of the courfe 36°, 55’ - 9.87581 

which, becaufe the fhip is failing between fouth 

and eaft, will be fouth 36° 55’ eaft, or SE£S £ eaft 

nearly. 
For the diftance, it will be, by the fame Cafe, 

As radius ... 10.00000 

is to the diff. of latitude 193 - 2.28556 
fo is the fecant of the courfe 36°, 55* - 10.09718 

to the diftance - 241.4 * 2*3^274 
Then for the difference of longitude, it will be, by 

Cafe 2. of Parallel Sailing, 
As the co-fine of the mid. par. 450, oo’ 9.84949 

is to the departure - 146 - 2.16137 
fo is radius ... 10.00000 

to min. of diff. of longitude 205 - 2.31188 

equal to 30 25', the difference of longitude eafterly. 
Case VII. Diftance and departure given, to find 

difference of latitude, courfe, and difference of longi¬ 

tude. 
Example. Suppofe a fhip in the latitude of 330 

40’ north, fails between fouth and eaft 165 miles, and 

lias then made of eafting 112.5 miles : Required the 

difference of latitude, courfe, and difference of longi¬ 

tude. 
Firft, for the courfe, it will be, by Cafe 5. of Plane 

failing, 
Asthe diftance - 165 - 2.21748 
is to radius ... 10.00000 

fo is the departure 102.5 - 2.05115 

to the fine of the courfe 420, 59’ - 9-833^7 
which, becaufe the fhip fails between fouth and eaft, 

will be fouth 420 59’ eaft, or SEiE | eaft nearly. 
And for the difference of latitude, it will be, by the 

fame Cafe, 
As radius ... 10.00000 
is to the diftance - 165 - 2.21748 

fo is the co-fine of the courfe 42,0 59’ - 9.86436 
to the difference of lat. » 120.7 - 2.08184 

equal to 20 oo’ ; confequently the latitude come to 

will be 31° 40’ north, and the latitude of the middle 
parallel will be 320 40’. Hence, to find the diffe¬ 

rence of longitude, it will be, by Cafe 2. of Parallel 

Sailing, 
As the co-fine.of the mid. par. 320, 40* 9.92522 

is to the departure - 112.5 - 2.05115 

fo is radius - - - 10.00000 
to min. of diff. of long. - 133.6 - 2.12593 

equal to 2° 13* nearly, the difference of longitude 

eafterly. 
Case VIII. Difference of longitude and departure 

given ; to find difference of latitude, courfe, and di- 

llance failed. 
Example. Suppofe a fhip in the latitude of 50° 46’ 

north, fails between fouth and weft, till her diffe¬ 

rence of longitude is 30 12% and is then found to 
have departed from her former meridian 126 miles; 

required the difference of latitude, courfe, and diftance 

failed. 

Firft, For the latitude fhe has come to, it will be,PnA 

by Cafe 3. of Parallel Sailing, 
As min. of diff. of long. - 192 - 2.28330 

is to departure - - 126 - 2.10037 
fo is radius - 10.00000 
to the co-fine of the mid. par. 48°, 59’ 9.81707 

Now fince the middle latitude is equal to half the 

fumof the two latitudes (by art. 1. of this fe&.) and 

fo the fum of the two latitudes equal to double the 

middle latitude j it follows, that if from double the 

middle latitude we fubtraft any one of the latitudes, 
the remainder will be the other. Hence from twice 

48° 59’, viz. 970 58’, taking 50° 46’ the latitude 
failed from, there remains 470 12’ the latitude come 

to; confequently the difference of latitude is 30 34’, 

or 214 minutes. 

Then for the courfe, it will be, by Cafe 4. of Plane 

Sailing, 

As diff. of lat. - 214 - 2.33041 
is to radius ... 10.00000 

fo is the departure - 126 - 2.10037 

to the tang, of the courfe 30°, 29* - 9.76996 
which, becaufe it is between fouth and weft, will be 

fouth -30° 29’ weft, or SSW £ weft nearly. 

And for the diftance, it will be, by the fame Cafe, 

As radius ... 10.00000 
is to the diff. of lat. - 214 - 2.33041 

fo is the fecant of the courfe 30°, 29’ - 10.06461 

to the diftance - 248.4 - 2.39502 
2. From what has been faid, it will be eafy to 

folve a traverfe, by the rules of Middle-latitude 

Sailing. 
Example. Suppofe a (hip in the latitude of 430 

25* north, fails upon the following courfes, viz. 

SWhS 63 miles, SSW £ weft 45 miles, S£E 54 miles, 
and SWlW 74 miles: Required the latitude the (hip 

has come to, and how far ihe has differed her longi¬ 

tude. 
Firft, By Cafe of this Sett, find the difference of 

latitude and difference of longitude belonging to each 

courfe and diftance, and they will ftand as in the fol¬ 

lowing table. 

Courfes. Dijlances. Diff. of Lat. Diff. of Longit. 

N S E W 

SWhS — 63 

SSW4W — 45 

S£E — 54 
SWAV — 74 

52.4 47.85 
28.62 39*7 

J3-° *4-75 
81.08 

iri.cr 
41,1 

Diff. of Lat. 186.2 
l5 /*55 

13-75 

Diff. of Long. 143.80 

Hence it is plain the (hip has differed her lati¬ 

tude 186.2 minutes, or 30 6’, and fo has come to 

the latitude of 40° 19* north, and has made of dif¬ 

ference of longitude 143.8 minutes, or 2° 23*48" 

wefterly. 
3. This method of failing, though it be not ftridt- 

ly true, yet it comes very near the truth, as will be 

evident, by comparing an example wrought by this 

method with the fame wrought by the method deli¬ 
vered 
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Practice vered in the next fe&ion, which is ftri&ly true 5 and 

. it ferves, without any confiderable error, in runnings 

of 450 miles between the equator and parallel of 30 
degrees, of 300 miles between that and the parallel of 

60 degrees, and of 150 miles as far as there is any 

occation, and confequently muft be fufficiently exadt 

for 24 hours run. 

$.4. Of Mercator's failing. 

1. Though the meridians do all meet at the pole, 

and the parallels to the equator docontinuaily decreafe, 
and that in proportion to the co-fines of their latitudes; 

yet in old fea-charts the meridians were drawn paral¬ 

lel to one another, and confequently the parallels of 

latitude made equal to the equator, and fo a degree 

of longitude on any parallel as large as a degree on the 

equator: alfo in thefe charts the degrees of latitude 
were dill reprefented (as they are in themfelves) equal 

to each other, and to thofe of the equator. By thefe 

means the degrees of longitude being increafed be¬ 

yond their juft proportion, and the more fo the nearer 

they approach the pole, the degrees of latitude at 

the fame time remaining the fame, it is evident places 
muft be very erroneoufly marked down upon thefe 

charts with refpedf to their latitude and longitude, 

and confequently their bearing from one another very 

falfe. 
2. To remedy this inconvenience, fo as Hill to keep 

the meridians parallel, is is plain we muft protrad, 

or lengthen, the degrees of latitude in the fame pro¬ 

portion as thofe of longitude are, that fo the propor¬ 

tion in eafting and wefting may be the fame with that 

of fouthing and northing, and confequently the bear¬ 

ings of places from one another be the fame upon the 

chart as upon the globe itfelf. 

Plate CCIf. Let ABD (N° 11.) be a quadrant of a meridian, 

A the pole, D a point on the equator, AC half the 

axis, B any point upon the meridian, from which 

draw BF perpendicular to AC, and BG perpendicu¬ 

lar to CD ; then BG will be the fine, and BF or CG 
the co-fine of BD the latitude of the point B<{ draw 

D the tangent and CE the fecant of the arch CD. 

It has been demonftrated in Sed. 2. that any arch of 

"* a parallel is to the like arch of the equator as the co¬ 

fine of the latitude of that parallel is to radius. Thus 
any arch as a minute on the parallel deferibed by the 

point B, will be to a minute on the equator as BF or 

CG is to CD ; but fince the triangles CGB CDE 

are funilar, therefore CG will be to CD as CB is to 

CE, i. e. the co-fine of any parallel is to radius as 

radius is to the fecant of the latitude of that parallel. 

But it has been juft now Ihown, that the co-fine of 

any parallel is to radius, as the length of any arch as 

a minute on that parallel is to the length of the like 
arch on the equator : therefore the length of any 

arch as a minute on any parallel, is to the length of 

the like arch on the equator, as radius is to the fecant 

of the latitude of that parallel; and fo the length of 

any arch, as a minute on the equator, is longer than 

the like arch of any parallel in the fame propoition 

as the fecant of the latitude of that parallel is to ra¬ 
dius. But fince in this projedion the meridians are 

parallel, and confequently each parallel of latitude 
equal to the equator, it is plain the length of any arch 

as a minute on any parallel, is increafed beyond its 
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juft proportion, at inch rate as the fecant of the Prac rice 

latitude of that parallel is greater than radios ; ahd ' ~* 

therefore, to keep up the proportion of northing and 

fouthing to that of eafting and wefting,; upon this 

chart, as it is upon the globe itfelf, the length of a 
minute upon the meridian at any parallel rauft alfo be 

increafed beyond its juft proportion at the fame rate, 
e. as the fecant of the latitude of that parallel is 

greater than radius. Thus to find the length of a 
minute upon the meridian at the latitude of 75 degrees, 

fince a minute of a meridian is every-wliere equal on 

the globe, and alfo equal to a minute upon the equa¬ 
tor, let it be reprefented by unity ; then making it as 

radius is to the fecant of 75 degrees, fo is unity to a 

fourth number, which is 3.864 nearly ; and confe¬ 

quently, by whatever line you reprefent one minute 

on the equator of this chart, the length of one minute 
on the enlarged meridian at the latitude of 75 degrees, 

or the diftance between the parallel of 750 00' and the 

parallel of 750 01', will be equal to 3 of thefe lines, 

and of one of them. By making the fame pro¬ 
portion, it will be found, that the length of a minute 

on the meridian of this chart at the parallel of 6o°, 

or the diftance between the parallel of 6o° oof and 

that of 6o° ot', is equal to two of thefe lines. After 

the fame manner, the length of a minute on the 
enlarged meridian may be found at any latitude ; and 

confequently, beginning at the equator, and compu¬ 

ting the length of every intermediate minute between 
that and any parallel, the fum of all thefe fhall be the 

length of a meridian intercepted between the equator 

and that parallel; and the diftance of each degree and 

minute of latitude from the equator upon the meridian 

of this chart, computed in minutes of the equator, 
forms what is commonly called a table of meridional 

parts. 

•If the arch BD (N° it.) reprefent the latitude of 
any point B, then (CD being radius) CE will be the 
fecant of that latitude: but it has been fhown above, 

that radius is to fecant of any latitude, as the length 
of a minute upon the equator is to the length of a 

minute oir the meridian of this chart at that latitude ; 

therefore CD is to CE, as the length of a minute on 
the equator is to the length of a minute upon the 

meridian, at the latitude of the point B. Confe¬ 

quently, if the radius CD be taken equal to the 

length of a minute upon the equator, CE, or the fecant 
of the latitude, will be equal to the length of a minute 

upon the meridian at that latitude. Therefore, in 

general, if the length of a minute upon the equator 

be made radius, the length of a minute upon the 

enlarged meridian will be every-wliere equal to the 

fecant of the arch contained between it and the e- 
quator. 

Cor. 1. Hence it follows, fince the length of every 
intermediate minute between the equator and any pa¬ 

rallel, is equal to the fecant of the latitude, (the radius 
being equal to a minute upon the equator), the fum of 

all tnefe lengths, or the diftance of that parallel on 
the enlarged meridian from the equator, will be equal 

to the fum of all the fecants, to every minute contained 

between it and the equator. 
Cor. 2. Confequently the diftance between any two 

parallels on the fame fide of the equator is equal to the 

difference of the fums of all the feesnts contained be- 
30 F 2 tweea 
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Practice tween the equator and each parallel, and the diftance 

■1-between any two parallels on contrary fides of the 

equator is equal to the fum of the fums of all the 

fecants contained between the equator and each pa¬ 

rallel. 
3. By the tables of meridional parts given by all 

the writers on this fubjedt, may be conftrufted the 

nautical chart, commonly called Mercator's chart. 

Thus, for example, let it be required to make a chart 
that fhall commence at the equator, and reach to the 

parallel of 60 degrees, and fhall contain 80 degrees of 

longitude. 
Draw the line EQj-eprefenting the equator, (fee 

N° 12.): then take, from any convenient line of equal 
parts, 4800, (the number of minutes containing in 80 

degrees), which fet off from E to Q, and this will 

determine the breadth of the chart. 

Divide the line EQjnto eight equal parts, in the 
points 10/20, 30, &c, each containing to degrees; 

and each of thefe divided into 10 equal parts, will give 

the (ingle degrees upon the equator: then through the 

points E, 10, 12, &c. drawing lines perpendicular to 

EQ> thefe fhall be meridians. 
From the fcale of equal part3 take 4527.4, (the 

meridional parts anfwering to 60 degrees), and fet that 

off from E to A and from Qj;o B, and join AB; then 

this line will reprefent the parallel of 60, and will de¬ 

termine the length of the chart. 
Again, from the fcale of equal parts take 603.1, 

(the meridional parts anfwering to 10 degrees), and 

fet that off from E to 10 on the line EA ; and 

through the point 10 draw 10, 10, parallel to EQj 

and this will be the parallel of 10 degrees. The fame 
way, fetting off from E on the line EA, the meri¬ 

dional parts anfwering to each degree, &c, oflatitude, 

and through the feveral points drawing lines parallel 

to EQ^we fhall have the feveral parallels oflatitude. 

If the chart does not commence from the equator, 
but is only to ferve for a certain diftance on the me¬ 

ridian between two given parallels on the fame fide of 

the equator ; then the meridians are to be drawn as 

in the laft example : and for the parallels of latitude 

you are to proceed thus, viz. From the meridional 
parts anfwering to each point oflatitude in your chart 
fubtraft the meridional parts anfwering to the leaft 

latitude, and fet off the differences feverally, from the 
parallel of the leaft latitude, upon the two extreme 
meridians ; and the lines joining thefe points of the 

meridians fhall reprefent the feveral parallels upon your 

chart. 
Thus let it be required to draw a chart that fhall 

ferve from the latitude of 20 degrees north to 60 de¬ 

grees north, and that fhall contain 80 degrees of lon¬ 

gitude. 
Having drawn the line DC to reprefent the parallel 

of 20 degrees (fee N° 12.) and the meridians to it, as 

in the foregoing example; fet off 663.3 (the difference 
between the meridional parts anfwering to 30 degrees, 

and thofe of 20 degrees) from D to 30, and from C 
to 30 ; then join the points 30 and 30 with a right 

line, and that fhall be the parallel of 30. Alfo fet off 

1397.6 (the difference between the meridional parts 
aniwering to 40 degrees, and thofe of 20 degrees) 

from D to 40, and from C to 40; and joining the points 

40 and 40 with a right line, that fhall be the parallel 
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of 40. Arid proceeding after the fame way, we may Practice 

draw as many of the intermediate parallels as we have ~ "" 
occafion for. 

But if the two parallels of latitude that bound the 

chart, are on the contrary fides of the equator ; then 
draw a line reprefenting the equator and meridians to 

it, as in the firft example ; and from the equator fet 
off on each fide of it the feveral parallels contained be¬ 

tween it and the given parallels as above, and your 
chart is finifhed. 

If Mercator’s chart, eonftrufted as above, hath its 

equator extended on each fide of the point E 180 de¬ 
grees, and if the feveral places on the furface of the 

earth be there laid down according to their latitudes 
and'longitudes, we fhall have what is commonly called 

Mercator's map of the earth. This map is not to be 
confidered as a fimilar and juft reprefentation of the 

earth’s furface ; for in it the figures of countries are 

diftorted, efpecially near the poles: but fince the de¬ 

grees oflatitude are every where increafed in the fame 

proportion as thofe of longitude are, the bearings be¬ 
tween the places will be the fame in this chart as on 
the globe ; and the proportions between the latitudes, 

longitudes, and nautical diftances, will alfo be the 

fame on this chart, as on the globe itfelf; by which 
means the feveral cafes of navigation are folved after 

a mod eafy manner, and adapted to the meaneft ca¬ 

pacities. 

N. B. Here you muft take notice, that in all charts 

the upper part is the north fide, and the lower part or 

bottom is the fouth fide ; alfo that part of it towards 

the right-hand is the eaft, and that towards the left- 

hand the weft fide of the chart. 
4. Since, according to this proje&ion, the meri¬ 

dians are parallel right lines; it is plain, that the 

rhumbs which form always equal angles with the me¬ 

ridians, will be ftraight lines ; which property renders 

this projeftion of the earth’s furface much more eafy 

and proper for the ufe than any other. 
5. This method of projefting the earth’s furface up- 

ona plane, was firft invented by Mr Edward Wright, 

but firft publifhed by Mercator ; and hence the failing 

by the chart was called Mercator's failing. 
6. In N° 13. let A and E repreient two places up¬ 

on Mercator’s chart, AC the meridian of A, and CE 
the parallel oflatitude paffing through E; draw AE, 

and fet off upon AC the length AB equal to the num¬ 

ber of minutes contained in the difference of latitude 
between the two places, and taken from the fame fcale 

of equal parts the chart was made by, or from the 

equator, or any graduated parallel of the chart, and 

through B draw BD parallel to CE meeting AE in D.' 
Then AC will be the enlarged difference of latitude, 

AB the proper difference of latitude, CE the differ¬ 

ence of longitude, BD the departure, A£ the enlar¬ 

ged diftance, and AD the proper diftance, between 
the two places A and E; alfo the angle BAD will be 

the courfe, and AE the rhumb-line between them. 

7. Now fince in the triangle ACE, BD is parallel 
to one of its fides CE; it is plain the triangles ACE, 

ABD, will be fimilar, and confequently the fides pro¬ 
portional. Hence arife the foluiions of the feveral cafes 

in this failing, which are as follow. 

Case I. The latitudes of two places given, to find 

the meridional or enlarged difference of latitude be¬ 
tween 
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Part II. 
Practice tween them. 
- Of this cafe there are three varieties, viz. either one 

of the places lies on the equator, or both on the fame 

fide of it; or laftly, on different fides. 
j. If one of the propofed places lies on the equator, 

then the meridional difference of latitude is the fame 

with the latitude of the other place, taken from the 

table of meridional parts. 
Example. Required the meridional difference of la¬ 

titude between St Thomas, lying on the equator, and 

St Antonio in the latitude of 170 20' north. We look 

in the tables for the meridional parts anfweringto 170 

2o’, and find it to be 1056.2, the enlarged difference 

of latitude required. 

2. If the two propofed places be on the fame fide of 
the equator, then the meridional difference of latitude 

is found by fubtra&ing the meridional parts anfwering 

to the leaf! latitude from thofe anfwering to the great- 

eft, and the difference is that required. 
Example. Required the meridional difference of 

latitude between the Lizard in the latitude of 50° oo’ 

north, and Antigua in the latitude of 170 30’ north. 

From the meridional parts of - 50°, oo* 

fubtraft the meridional parts of 17 , 30 
* 3474-5 
- 1066.7 

2407.8 there remains 
the meridional difference of latitude required. 

3. If the places, lie on different fides of the equator, 

then the meridional difference of latitude is found by 
adding together the meridional parts anfwering to each 

latitude, and the fum is that required. 

Example. Required the meridional difference of 

latitude between Antigua in the latitude of 170 30’ 

north, and Lima in Peru in the latitude of 12® 30’ 

fouth. 

To the merid. parts anfwering to 17% 30* 1066.7 

add thefe anfwering to - 12 , 30 756.1 

the fum is - - 1822.8 

the meridional difference of latitude required. 
Case II. The latitudes and longitudes of two places 

given, to find the direft courfe and diftance between 

them. 
Example. Required to find the dire& courfe and 

diftance between the Lizard in the latitude of 50° 00’ 
north, and Port-Royal in Jamaica in the latitude of 

17° 40’; differing in longitude 70° 46’, Port-Royal 

lying fo far to the weftward of the Lizard. 
Preparation. 

From the latitude of the Lizard - 50°, 00’ 

fubtraft the latitude of Port-Royal - 17 , 40 

and there remains - - 32 , 20 
equal to 1940 minutes, the proper difference of lati¬ 

tude. 

Then from the meridional parts of 50°, oo’ 3474*5 

fubtradf thofe of - 17,40 1077.2 

and there remains - - 2397*3 
the meridional or enlarged difference of longitude. 

Geometrically. Draw the line AC (N° 14.) re- 

prefenting the meridian of the Lizard at A, audfet off 

from A, upon that line, AE equal to 1940 (from any 

fcale of equal parts) the proper difference of latitude, 

alfo AC equal to 2397*3 (from- the fame fcale) tire 
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meridional or enlarged difference of latitude. Upon the Practice 
point C raife CB perpendicular to AC, and make CB —--* 

equal to 4246, the minutes of difference of longitude. 

Join AB, and through E draw ED parallel to BC: 

fo the cafe isconftru&ed; and AD applied to the fame 
fcale of equal parts the other legs were taken from, will 

give the direft diftance, and the angle DAE meafured 

by the line of chords will give the courfe. 

By Calculation. 

For the angle of the courfe EAD, it will be, (by 
reftangubr trigonometry,) 

AC : CB :: R : T, BAC, i. e. 

As the meridional diff. of lat. 2397.3 - 3-3797© 

is to the difference of long. 4246.0 - 3.62798 
fo is radius - - 10.00000 

to the tang.of the dire& courfe 6o° 33’ 10.3482.8 

which, becaufe Port-Royal is fouthward of the Lizard, 

and the difference of longitude wefterly, will be fouth 
6o° 33’ weft, or SW5W 4 weft nearly. 

Then for the diftance AD, it will be, (by rectan¬ 
gular trigonometry), 

R : AE :: Sec. A : AD, i. e. 

As the radius - - 10.00000 

is the proper diff. of lat. - 1940 - 3.28780 
fo is the fecant of the courfe - 6o°, 33’ 10.30833 

to the diftance - 3945-6 3-59613 
confequently the diredt courfe and diftance between the 
Lizard and Port-Royal In Jamaica, is fouth 6o° 33’, 

3945.6 miles. 

Case III. Courfe and diftance failed given, to find 

difference of latitude and difference of longitude. 
Example. Suppofe a fhip from the Lizard in the 

latitude of 50° 00’ oorth, fails fouth 350 40’ weft 156 

miles: Required the latitude come to, and how much 
(he has altered her longitude. 

Geometrically, i. Draw the line BK (n° 15;) pjate CCIII 
reprefenting the meridian of the Lizard at B; from B 

draw the line BM, making with BK an angle equal 

to 350 40’, and upon this line fet off BM equal to 156 

the given diftance, and from M let fall the perpendi¬ 
cular MK upon BK. 

Then for BK the proper difference of latitude, it 
will be, (by redlangular trigonometry,) 

R : MB :: S, BMK : BK, 

i. e. As radius - - 10.00000 
is to the diftance - *56 - 2.19312 

fo is the co-fine of the courfe 350, 40’ - 9.90978 
to the proper difference of lat. 127 - 2.10290 

equal to 2° 07’; and fince the (hip is failing from a 

north latitude towards the fouth, therefore the latitude 
come to will be 470 53’ north. Hence the meridio¬ 

nal difference of latitude will be 193.4. 

2. Produce BK to D, till BD be equal to 193.4; 

through D draw DL parallel to MK, meeting DM 

produced in L; then DL will be the difference of lon¬ 
gitude: to find which by calculation, it will be, (by 

re&angular trigonometry,) 

R : BD :: T, LBD : DL, 

i. e. As radius - - io.oocoo 
is to the meridional diff. of lat. 193.4 - 2.28646 

fo is the tangent of the courfe 35 40’ 9*85594 
to minutes of diff. of loug. - 138.8 - 2.14240 

equal to 20 18’ 48", the difference of longitude the fhip 

has made wefttriy. 

Case. IV. Given courfe and both latitudes, viz. the 
la- 
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Practice latitude failed from, and the latitude come to; to find 

-- the diftance failed, and the difference of longitude. 
Example. Suppofe a /hip in the latitude of 50° 

20* north, fails fouth 330 45’ eaft, until by obferva- 

tion /he is found to be in the latitude of 51° 45’ north : 

Required the diftance failed, and the difference of lon¬ 

gitude. 
Geometrically. Draw AB (N° 16.) to reprefent 

the meridian of the /hip in the firft latitude, and fet 

off from A to B 155 the minutes of the proper differ¬ 
ence of latitude, alfo AG equal to 257.9 the minutes 

of the enlarged difference of latitude. Through Band 

G, draw the lines BC and GK perpendicular to AG; 

alfo draw AK, making with AG an angle of 33°45% 
which will meet the two former lines in the points C 

and K ; fo the cafe is contlru&ed,- and AC and GK 

may be found from the line of equal parts: To find 

which, 
By Calculation ; 

Firft, For the difference of longitude, it will be, (by 

rectangular trigonometry,) 
R: AG::T, GAK : GK, 

i. e. As radius - - 10.00000 
is to the enlarged diff. of lat. 257.9 - 2.41145 

fo is the tang, of the courfe 330, 45’ - 9.82489 
,to min. of diff. of longitude 172.3 - 2.23^34 

equal to 2° 52* 18", the difference of longitude the 

fhip has made eafterly. 
This might alfo have been found, by firft finding 

the departure BC, (by Cafe 2. of Plane Sailing), and 

then it would be 
AB : BC :: AG : GK, the difference of longitude 

required. 
Then for the direCt diftance AC, it will be, (by rec¬ 

tangular trigonometry,) 
R; AB :: Sec. A : AC, 

i. e. As radius - - 10.00000 
is to the proper diff. of lat. - 155 - 2.19033 

fo is the fecant of the courfe 330, 45’ 10.08015 
to the direct diftance - 186.4 * 2.27048 

confequently the fhip has failed fouth 33° 45' eaft 

i86.4miles, and has differed her longitude 20 52’ 18" 

eafterly. 
Case V. both latitudes, and diftance failed, given; 

to find the dircdl courfe, and difference of longitude. 
Example. Suppofe a /hip from the latitude of 450 

26’ north, fails between north and eaft 195 miles, and 
then by cbfervation /he is found to be in the latitude 

of 48° 6’ north : Required the direct courfe and differ¬ 

ence of longitude. 
- Geometrically. DrawAB(n° 17.) equal to 160 

the proper difference of latitude, and from the point 

B raife the perpendicular BD; then take 195 in your 

.compaffes, and fetting one foot of them in A, with the 

other crofs the line BD in D. Produce AB, till AC 
be equal to 233.6 the enlarged difference of latitude. 

Through C draw CK parallel to BD, meeting AD 

produced in K: fo the cafe is conftru&ed; and the 

angle A may be meafured by the line of chords, and 

CK by the line of equal parts: To find which. 
By Calculation : 

Firft, For the angle of the courfe BAD, it will be 

1 by redtangular trigonometry,) 

AB : R :: AD : Sec. A. i. e. 

As the proper diff. of lat. - 160 - 2.20412 
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ATION. 
is to radius 

fo is the diftance - 195 - 2.29003 
to the fecant of the courfe - 340, 52’ 10.08591 

which, becaufe the /hip is failing between north and 

eaft, will be north 340 52* eaft, or NE^N i° 7’ eaft¬ 
erly. 

Then for the difference of longitude, it will be, (by 
rectangular trigonometry,) 

R : AC :: T, A r CK. 
/. e. A3 radius 

is to the merid.diff. of lat. - 233.6 
fo is the tang, of the courfe 340, 52’ 

to min. of diff. of longitude 162.8 

equal to 2° 42’ 48", the difference of longitude eaft¬ 

erly. 
Case VI. One latitude, courfe, and difference of 

longitude, given j to find the other latitude, and di¬ 
ftance failed. 

Example. Suppofe a /hip from the latitude of 48* 

50’ north, fails fouth 340 40’ weft, till her difference 

of longitude is 2° 42*: Required the latitude come to, 
and the diftance failed. 

Geometrically, i. Draw AE (n° 18.) to re¬ 
prefent the meridian of the /hip in the firft latitude, 

and make the angle EAC equal to 340 40’, the angle 

of the courfe; then draw FC parallel to AE, at the 

diftance of 164 the minutes of difference of longitude, 

which will meet AC in the point C. From C let fall 

upon AE the perpendicular CE; then AE will be the 

enlarged difference of latitude. To find which by cal¬ 
culation, it will be, (by re&angular trigonometry,) 

T, A : R :: CE : AE, 

i. e. As the tang, of the courfe 340, 40* 9.83984 

is to the radiu3 - - to.00000 
fo is min. of diff. longitude - 164 - 2.21484 
to the enlarged diff. of latitude 237.2 - 2.37500 

and becaufe the /hip is failing from a north latitude 
foutherly, therefore 

From the merid. parts of £ _Q0 , 
the latitude failed from J * 48 » 5° 3366.9 

take the merid. difference of latitude - 237.2 

and there remains - - 3129-7 

the meridional parts of the latitude come to, viz. 46° 

°9’- 
Hence for the proper difference of latitude, 

From the latitude failed from - 48°, 50’N 

take the latitude come to - - 46 , 09 N 

and there remains - - 2 , 41 
equal to 161, the minutes of difference of latitude. 

2. Set off upon AE the length AD equal to 161 
the proper difference of latitude, and thro’ D draw 

DB parallel to CE: then AB will be the direft di¬ 

ftance. To find which by calculation, it will be, (by 
re&angular trigonometry,) 

R : AD :: Sec. A : AB. 

i. e. As radius - - 10.00000 
is to the proper diff of latitude - 161 . 2.20683 
fo is the fecant of the courfe - 340, 40* 10.08488 

to the direft diftance - 195.8 - 2.29171 
Case VII. One latitude, courfe, and departure gi¬ 

ven ; to find the other latitude, diftance failed, and dif¬ 

ference of longitude. 

Example. Suppofe a /hip fails from the latitude of 

54° 
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ractite 54° 36* north, fouth 420 33’ eaft, until (he has made 

--of departure r 16 miles: Required the latitude {he is 
in, her diredt diftance failed, and how much fhe has al¬ 
tered her longitude. 

Geometrically. 1. Having drawn the meridian 
AB, (n° 19.) make the angle BAD equal to 42°33’. 

Draw FD parallel to AB at the diftance of 116, which 

will meet AD in D. Let fall upon AB the perpen¬ 

dicular DB. Then AB will be the proper difference 

of latitude, and AD the direct diftance: to find which 

by calculation, firft, for the diftance AD it will be (by 
re&angular trigonometry,) 

S, A : BD :: R : AD. 

/. e. As the fine of the courfe 420, 33’ - 9.83010 
is to the departure - It6 - 2.06446 

fo is radius - - 10.00000 

to the direft diftance - 171.5 - 2.23436 
Then for the proper difference of latitude, it will be, 

(by reftangular trigonometry,) 

T, A : BD :: R : AB, 

i. e. as the tang, of the courfe 42°, 33* 9.96281 

is to the departure - 116 - 2.06446 

fo is radius - - to.oooop 

to the proper difference of latitude 126.4 2.10165 

equal to 20 6’: confequently the (hip has come to the 

latitude of 520 30’ north ; and fo the meridional dif- Iference of latitude will be 212.2. 

2. Produce AB to E, till AE be equal to 212.2 ; 
and through E draw EC parallel to BD, meeting AD 

produced in C; then EC will be the difference of lon¬ 
gitude; to find which by calculation, it will be, (by 

redlangular trigonometry,) 

R : AE :: T, A : EC. 

/. e. As radius - - 10.00000 

is to the merid diff. of latitude 212.2 - 2.32675 
fo is the tang, of the courfe 420, 33’ 9.96281 

to the min. of diff. of longitude 194.8 - 2.28956 

equal to 30 14’ 48", the difference of longitude eaft- 
erly. 

This might have been found otherwife, thns: be- 

caufe the triangles ACE, ADB, are fimilar; therefore 

it will be, 

AB : BD :: AE : EC. 
i. e. As the proper diff. of latitude 126.4 2.10165 

is to the departure - 116 2.06446 

fo is the enlarged diff of lat. - 212.2 2.32675 

to rain. diff. of longitude - 194.8 2 28956 
Case VIII. Both latitudes and departure given, to 

find courfe, diftance, and difference of longitude. 

Example. Suppofe a fhip from the latitude of 46° 

2o’ N. fails between fouth and weft, till fhe has made 

of departure I26.4miles; and is then found by obfer- 
vation to be in the latitude of 430 35’ north: Requi¬ 

red the courfe and diftance failed, and difference of 

longitude. 

Geometrically. Draw AK (n° 20.) to reprefent 

the meridian of the (hip in her firft latitude ; fet off 

upon it AC, equal to 165, the proper difference of la¬ 
titude. Draw BC perpendicular to AC, equal to 

126.4 the departure, and join AB. Set off from A, 

AK equal to 233.3, the enlarged difference of la¬ 
titude; and through K draw KD parallel to BC, 

meeting AB produced in D ; fo the cafe is confiruc- 

ted, and DK will be the difference of longitude, AB 

the diftance, and the angle A the courfe; to find 

which. 

By Calculation : 
Firft, For DC the difference of longitude, it will 

be, 

AC : CB :: AK : KD. 

/. e. As the proper diff. of latitude 165 2.21748 

is to the departure - 126.4 2.10175 

fo is the'enlarged diff. of latitude 233.3 2-36791 
to min. of diff. longitude - 178.7 2.25218 
equal to 2° 58' 42", the difference of longitude 
wefterly. 

Then for the courfe it will be, (by re&angular tri¬ 
gonometry,) 

AC : BC :: R : T, A. 

/• e. As the proper diff. of latitude 165 2.2174S 
is to departure - - 126.4 2.10175 

fo is radius - - 10.0000® 

to the tangent of the courfe 37°> 27* 9.88427 
which, becaufe the ftiip fails between fouth and weft, 

will be fouth 370 27’ weft, or SWbS 6° 30* weft¬ 
erly. 

Llftly, For the diftance AB, it will be, (by rec¬ 
tangular trigonometry,) 

i. e. As the fine of the courfe 370, 27’ 9.78395 

is to the departure - 126.4 * 2.1017$ 
fo is radius - , 10.00000 

to the diredt diftance - 207.9 - 2.31780 
Case IX. One latitude, diftance failed, and depar¬ 

ture given; to find the other latitude, difference of lon¬ 
gitude, and courfe. 

Example. Suppofe a {hip in the latitude of 48® 

33* north, fails between fouth and eaft 138 miles, and 

has then made of departure It2.6: Required the la¬ 

titude come to, the diredt courfe, and difference of lon¬ 
gitude. 

Geometrically, i. Draw BD (no 21.) for the 
meridian of the flilp at B; and parallel to it draw FE, 

at the diftance of 112.6, the departure. Take 138, 
the diftance, in your compaffes, and fixing one point 

of them in B, with the other crofs the line FE in the 
point E; then join B and E, and from E let fall upon 

BD the perpendicular ED; fo BD will be the pro¬ 

per difference of latitude, and the angle B will be the 
courfe; to find which, by calculation, 

Firft, For the courfe it will be, (by re£langular tri¬ 
gonometry,) 

BE : R :: DE : S, B. 
i. e. As the diftance - 138 

is to radius 

fo is the departure - 112.6 

to the fine of the courfe - 54° 41’ 

which, becaufe the fhip fails between fouth and eaft, 

will be fouth 54° 41* eaft, or SE o° 41’ eafterly. 

Then for the difference of latitude, it will be, (by 

reftangular trigonometry,) 

R : BE :: Co S, B : BD. 
f. e. As radius 

is to the diftance - 138 
fo is the co-fine of the courfe 54° 41* 

to the difference of latitude 79.8 
equal to i° 19’. Confequently the fhip has come to 

the latitude of 47° 13’. Hence the meridional dif¬ 
ference of latitude will be 117.7. 

2dly, Produce B to A, till JBA be equal to 117.71 

and 

2.13988 

10.00000 
2.05154 

9.91166 
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2.13988 
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E and through A draw AC parallel to DE, meeting BE 

“produced in C; then AC will be the difference oflon- 
gitude; to find which by calculation, it will be, 

BD : DE :: BA : AC. 

i. e. As the proper diff. of latitude 79.8 
is to the departure - 112.6 

fo is the enlarged diff. of latitude H7.7 

to the diff. of longitude - 166.1 

equal to 2° 46’ 06", the difference of longitude eaft- 
erly. 

10. From what has been faid, it will be eafy to 

folve a t'raverfe according to the rules of Mercator’s 

failing. 
Example. Suppofe a fhip at the Lizard in the la¬ 

titude 5b0 00’ north, is bound to the Madera in the 

latitude of 320, 20’ north, the difference of longitude 
tween them being 110, 40’, the weft end of the Ma¬ 

dera lying fo much to the weftward of the Lizard, and 

confequently the direft courfeand diftance (by Cafe 2. 

of this Seft.), is fouth 26° 15’ weft 1181.9 miles; 
but by reafon of the winds fhe is forced to fail on the 

following courfes, (allowance being made for lee-way 
and variation, &c.), viz. SSW 44 miles, SbW •§• weft 

36 miles, SW^S 56 miles, and SiE 28 miles: Requi¬ 

red the latitude the fhip is in, her bearing and diftance 

from the Lizard, and her diredft courfe and diftance 
from the Madera, at the end of thefe courfes. 

The geometrical conftruftion of this traverfe is 

performed by laying down the two ports accord¬ 

ing to conftrn&ion of Cafe 2. of this Seftion, and the 

feveral courfes and diftances according to Cafe 3. by 

which we have the following folution by calculation. 

X. Courfe SSW, diftance 44 miles. 

For difference of latitude. 

Asffadius 
is to the diftance - 44 - 

fo is the co-fine of the courfe 220, 30’ 

to the difference of latitude 40.65 

and fince the courfe is foutherly, therefore the lati¬ 
tude come to will be 490 20* north, and confequent¬ 

ly the meridional difference of latitude will be 61.8. 

Then, 

For difference of longitude. 
As radius - 

is to the enlarged diff. of lat. 61.8 

fo is the tang, of the courfe 22°, 30’ 

to min. of diff. of longitude 25.6 

2. Courfe S£W £ weft, diftance 36 miles. 

For difference of latitude. 
As radips ... 

is to the diftance - 36 - 

fo is the co-fine of the courfe 160, 52’ 

to the difference of latitude 34-46 

and fince the courfe is foutherly, therefore the latitude 

come to will be 48° 45’. Hence the meridional dif¬ 
ference of latitude will be 53.4. Then, 

For difference of longitude. 
As radius ... 

is to the enlarged diff. of lat. 53.4 

fo is the tang, of the courfe i60, 52’ 

to the difference of longitnde 16.19 

3. Courfe SWiS, ‘diftance 56 miles. 

For difference of latitude. 
As radius ... 10.00000 

is to the diftance - 56 - 1.74819 
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10.00000 
1.84011 
9.82489 

1.66500 

fo is the co-fine of the courfe 330, 45’ - 9.91985 Practtc 

to the difference of latitude 46.56 - 1.66804 
confequently the latitnde come to is 470 59'; and there¬ 

fore the enlarged difference of latitude will be 69.2. 

Then, 

For difference of longitude. 
As radius ... 

is to the enlarged diff. of lat. 69.2 

fo is the tang, of the courfe 33°, 45; 

to the difference of longitude 46.24 

4. Courfe S£E, diftance 28 miles. 
For difference of latitude. 

As radius ... 10.00000 

is to the diftance - 28 1.44716 

fo is the co-fine of the courfe ri °, 15’ 9 99157 
to the difference of latitude 27.46 1.43873 

confequently the latitude come to will be47°, 31’; and 

hence the meridional difference of latitude will be 42.2. 
Then, 

For difference of longitude. 
As radius. ... 

is to the enlarged diff. of lat. 43.2 

fo is the tang, of the courfe 11°, 15’ 

to the diff. of longitude 8.59 

Now thefe feveral courfes and diftances, toge¬ 

ther with the difference of latitude and longitude 

belonging to each of them, being fet down in their 

proper columns in the Traverfe Table, will ftand as 

follow. 

10.00000 
1.63548 

9.29866 
0.934x4 

10.00000 
x.64345 

9-96562 
1.60907 

SSW — 44 
SAVj-W — 36 

SWhS — 56 

SbE — — 28 

Diff. of Lat. Diff. of Longit. 

N- \ * 
E. I IV. 

40.65 

3446 

25.6 

16.16 

4924 

! 

46.56 i 

| 27.46 8.56 j 

Diff. of Lat. 149.13 8.59 88.03 

0.59 

10.00000 

1,79099 
9.61722 

1.40821 

Diff. o f Long. 79 44 

10.00000 

1.55630 
9 98090 

1.53720 

10.00000 
1.72754 

9.48171 

1.20925 

Hence it ia plain that the fhip has made of fouth- 
ing 149.13 minutes, and confequently has come to 

the latitude of 470 31’ north, and fo the meridion¬ 

al difference of latitude between that and her firft la¬ 

titude will be 226.1: And fince fhe has made of dif¬ 

ference of longitude 79.44 minutes wefterly; there¬ 

fore, for the diredt dourfe and diftance between the Li¬ 

zard and the fhip, it will be, (by Cafe 2. of this Sec¬ 
tion. 

For the diredt courfe. 

As the-merid. diff. of latitude 226,1 
is to radius ... 

fo is the difference of longitude 79 44 

to the tang, of the courfe - 190 22’ - 9.54593 

which, becaufe the difference of latitude is foutherly, 
and the difference of longitude wefterly, will be fouth 

190 22’ welt, or S£W 8° 7’ wefterly. Then, 

For the diredt diftance. 
As radius ... 10.00000 

is to the proper diff. of lat. 149-13 - 2.17349 

fo is the fccaut of the courfe 19^22’ - 10.02530 

2-35430 
x 0.00000 

1.90004 
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47°, 3'’N 
- 32 , 20 N 

e to thedireft diftance - 158 

“From the latitude the fhip is in 

fubtraft the lat. of the Madera 

and there remains - * 15 , 11 

equal to 911 minutes, the proper difference of latitude 
between the fhip and the Madera. 

Again, from the merid. parts anfwer- 1 
ing to the latitude the fhip ;s in 3 

Take the meridional parts anfweringto7 
the latitude of the Madera 3 

3248.4 

2052.O 

and there remains - - 1196.4 

the enlarged difference of latitude between the fhip 

and the Madera. 

Alfo, from the diff. of long, between 7 t 

the Lizard and the Madera 3 
Take the difference of of Ion. between 

°, 40’ W 

the Lizard and the fhip 5 . 19/ArW 

and there remains - 10 , 20/—W 

equal to 620.56 mfn. of difference of longitude be¬ 

tween the fhip and the Madera wefterly. 

Then for the direct courfe and diftance between the 
fhip and the Madera, it will be, 

For the dire£t courfe : 

As the merid. diff. of latitude 1196.4 

is to radius 
fo is the difference of longitude 620.56 

to the tang, of the courfe 270, 25’ 

For the direft diflance : 

As radius - 
is to the proper diff. of latitude 911 

fo is the fecant of the courfe 270, 25’ 

to the diredt diftance - 1027 
11. It is very common in working a day’s reckon¬ 

ing at fea, to find the difference of latitude and depar¬ 

ture to each courfe and diftance; and adding all the 

departures together, and all the differences of lati¬ 

tudes for the whole departure, and difference of lati¬ 

tude made good that day, from thence (by Cafe 8. of 

this SeCi'ton) to find the difference of longitude, &c. 

made good that day. Now that this method is falfe, 

will evidently appear, if we confider that the fame de¬ 
parture, reckoned on two different parallels, will give 

unequal differences of longitude ; and confequently, 

when feveral departures are compounded together and 

reckoned on the fame parallel, the difference of longi¬ 

tude refulting from that cannot be the fame with the 

fum of the differences of longitude refulting from the 

feveral departures on different parallels; and therefore 
we have chofen, in the laft example of a traverfe, to 

find the difference of longitude anfwering to each par¬ 
ticular courfe and diftance, the fum of which muff be 

the true difference of longitude made good by the fhip 
on thefe feveral courfes and diftances. 

12. We fhewed, at Art. 3. of this Sell ion, how to 

conftruft a Mercator's chart; and now we fhall pro¬ 

ceed to its feveral ufes, contained in the following pro¬ 
blems. 

Prob. I. Let it be required to lay down a place 

upon the chart, its latitude, and the difference of lon¬ 

gitude between it and fome known place upon the chart 
being given. 

Example. Let the known place be the Lizard ly- 
Vol. VII. 2 

I 

3 07788 

10.00000 
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9 7*493 

10.00000 
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10.05174 

3.01126 
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ing on the parallel of 506 00’ north, and the place toPRAcric r. 

belaid down St Katharine’s on the eaft coaft of Arne--- 

rica, differing in longitude from the Lizard 420 36’, 

lying fo much to the weftward of it. 

Let L reprefent the Lizard on the chart, (fee 

N° 12.) lying on the parallel of 50° 00’ north, its 

meridian. Set off AE from E upon the equator EQ^ 
420 36’, towards which will reach from E to F. Plat* CC11. 

Through F draw the meridian FG, and this will be 

the meridian of St Katharine’s ; then fet off from Qjo 

H upon the graduated meridian QB, 28 degrees; arid 
thro’ H draw the parallel of latitude HM, which will 

meet the former meridian in K, the place upon the 

chart required. 

Prob. II. Given two places upon the chart, to 

find their difference of latitude and difference of lon¬ 
gitude. 

Through the two places draw parallels of latitude; 

then the diftance between thefe parallels, numbered in 
degrees and minutes upon the graduated meridian, will 

be the difference of latitude required; and thro’ the 
two places drawing meridians, the diftance between 

thefe, counted in degrees and minutes on the equator or 

any graduated parallel, will be the difference of lon¬ 
gitude required. 

Prob. III. To find the bearing of one place from 

another upon the chart. 

Example. Required the bearing of St Katharine’s 
at K (fee N° 12.) from the Lizard at L. 

Draw the meridian of the Lizard AE, and join K 

and L with the right line KL ; then by the lirie of 

chords meafuring the angle KLE, and with that 

entering the tables, we fhall have the thing requi¬ 
red. 

This may alfo be done, by having compaffes w awn 

on the chart, (fuppofe at two of its corners); then lay 

the edge of a ruler over the two places, and let fall 3 

perpendicular, or take the neareft diftance from the 

centre of the compafs next the firft place,,to the rnler’3 
edge ; then with this diftance in your compaffes, Aide 

them along by the ruler’s edge, keeping one foot of 
them clofe to the ruler, and the other as near as you 

can judge perpendicular to it, which will deferibe the 
rhumb required. 

Prob. IV. To find the diftance between two given 
places upon the chart. 

This problem admits of four cafes, according to 

the fituation of the two places with refpeft to one an¬ 
other. 

Case I. When the given places lie both upon the 
equator. 

In this cafe their diftance is found by converting the 

degrees of difference of longitude intercepted between 
them into minutes. 

Case II.- When the two places lie both on the fame 
meridian. 

Draw the parallels of thofe places; and the degrees 
upon the graduated meridian, intercepted between thofe 

parallels, reduced to minutes, give the diftance re¬ 

quired. 
Case III. When the two places lie on the fame 

parallel. 
Example. Required to find the diftance between 

the points K and N (fee N° 12.) both lying on the 

parallel of 28° 00’ north. Take from your fcale the 
30 G chord 
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Practice chord of 6o° or radius in your compafles, and with 

-that extent on KN as a bafe make the ifofceles triangle 

KPN ; then take from the line of fines the co-fine of 

the latitude, or fine of 720, and fet that off from P to 
S and T. Join S and T with the right line ST, and 

that applied to the graduated equator will give the de¬ 

grees and minutes upon it equal to the diftance; which, 

converted into minutes, will be the diftance required. 
The reafon of this is evident from the fe&ion of Pa¬ 

rallel Sailing: for it has been there demonftrated, that 
radius is to the co-fine of any parallel, as the length 

of any arch on the equator, to the length of the fame 

arch on that parallel. Now in this chart KN is the di¬ 

ftance of the meridians of the two places K and N up¬ 

on the equator ; and fince, in the triangle PNK, ST 

Is the parallel to KN, therefore PN : PT : : NK : TS. 

Confeqnently TS will be the diftance of the two places 

K and N upon the parallel of 28°. 

If the parallel the two places lie on be not far from 

the equator, and they not far afunder; then their di¬ 

ftance may be found thus : Take the diftance between 

them in your compafles, and apply that to the gradua¬ 

ted meridian, fo as the one foot may be as many mi¬ 

nutes above as the other is below the given parallel ; 

and the degrees and minutes intercepted, reduced to 
minutes, will give the diftance. 

Or it may alio be found thus : Take the length of 

a degree on the meridian at the given parallel, and 

turn that over on the parallel from the one place to 

the other, as oft as you can; then as oft as that ex¬ 

tent is contained between the places, fo many tiroes 

60 miles will be contained in the diftance between 
them. 

Case IV. When the places differ both in longitude 
and latitude. 

Example. Suppofe it were required to find the di¬ 

ftance between the two places a and e upon the chart. 

By 
Prob. II. Find the difference of latitude between 

them; and take that in your compafles from the gra¬ 

duated equator, which fet off on the meridian of a, 

from a to b; then thro’ b draw be parallel to de; and 
taking ac in your compafles, apply it to the gradua¬ 

ted equator, and it will fhew the degrees and minutes 

contained in the diftance required, which multiplied 

by 60 will give the miles of diftance. 

The reafon of this is evident from Art. 6. of this 
Section: for it is plain ad is the enlarged difference of 

latitude, and ab the proper; confequently ae the en¬ 
larged diftance, and ac the proper. 

Prob. V. To lay down a place upon the chart, its 
latitude and bearing from fome known place upon 

the chart being known, or (which is the fame) having 

the courfe and difference of latitude that a fhip has 

made, to lay down the running of the fhip, and find 
her place upon the chart. 

Example. A fhip from the Lizard in the lati¬ 

tude of 50° 00’ north, fails SSW till fhe has differed 

her latitude 36° 40’. Required her place upon the 

chart. 
Count from the Lizard at L, on the graduated me¬ 

ridian downwards (becaufe the courfe is foutherly) 36° 
40’ to g ; through which draw a parallel of lati¬ 

tude, which will be the parallel the fhip is in ; then 

from L draw a SSW line Lf cutting the former pa- 
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chart. —■-- | 

Prob. VI. One latitude, courfe, and diftance, fail¬ 
ed, given; to lay down the running of the fhip, and 
find her place upon the chart. 

Example. Suppofe a fhip at a in the latitude of 

20° 00’ north, fails north 370 20’, eaft 191 miles: 
Required the fhip’s place upon the chart. 

Having drawn the meridian and parallel of the place 

ay fet off the rhumb-line ae, making with ab an angle 

of 370 20*; and upon it fet off 191 from a\.oc ; thro’ 
C draw the parallel cb; and taking ab in your com¬ 

pafles, apply it to the graduated equator, and obferve 

the number of degrees it contains ; then count the 

fame number of degrees on the graduated meridian from 

C to h, and through h draw the parallel h e, which 

will cut a c produced in the point e, the fhip’s place 
required. 

Prob. VII. Both latitudes and diftance failed, gi¬ 

ven; to find the fhip’s place upon the chart. ** 

Example. Suppofe a fhip fails from a, in the lati¬ 

tude of 20° 00’ north, between north and eaft 191 
miles, and is then in the latitude of 450 00’ north: 

Required the fhip’s place upon the chart. 

Draw de the parallel of 45°, and fet off upon the 

meridian of a upwards, a b equal to the proper differ¬ 

ence of latitude taken from the equator or graduated 

parallel. Through b draw be parallel to de; then with 

1.91 in your compafles, fixing one foot of them in a, 

with the other crofs b e in c. Join a in c with the right 

line ac; which produced will meet de in e, the fhip’s 
place required. 

Prob. VIII, One latitude, courfe, and difference 

of longitude, given; to find the fhip’s place upon the 
chart. 

Example. Suppofe a fhip from the Lizard in the 
latitude of 50° 00’ north, fails SWbW, till her dif¬ 

ference of longitude is 420 36’: Required the fhip’s 

place upon the chart. 

Having drawn AE the meridian of the Lizard at L, 

count from E to F upon the equator 420 36’; and 
through Fdraw the meridian EG; then from L draw 

the SWbW line LK, and where this meets FG, as at 
K, will be the fhip’s place required. 

Prob. IX. One latitude, courfe, and departure, gi¬ 

ven; to find the fhip’s place upon the chart. 

Example. Suppofe a fhip at a in the latitude of 200 

00’ north, fails north 370 20’ eaft, till fhe has made 

of departure 116 miles: Required the fhip’s place up¬ 
on the chart. 

Having drawn the meridian of a, at the diftance of 

116, draw parallel to it the meridian k /. Draw the 

rhumb-line a c, which will meet hi in fome point c; 
then through c draw the parallel cb, and ab will be 

the proper difference of latitude, and be the departure. 

Take ab in your compafles, and apply it to the equa¬ 

tor or graduated parallel; then obferve the number of 

degrees it contains, and count fo many on the gradua¬ 
ted meridian from C upwards to h. Through h draw 

the parallel he, which will meet ac produced in fome 
point as <?, which is the fhip’s place upon the chart. 

Prob. X. One latitude, diftance, and departure, 

given; to find the fhip’s place upon the chart. 

Example. Suppofe a fhip at a in the latitude of 20° 

00’ north, fails 191 miles between north and eaft, and 
then 



Part II. N A V I G 
Practice then is fotind to have made of departure 116 miles: 

Required the fhip’s place upon the chart. 

Having drawn the meridian and parallel of the place 

a, fet off upon the parallel am equal to m6, and thro’ 

m draw the meridian kl. Take the given diftance 191 
in your compaffes; fetting one foot of them in *, with 

the other crofs kl in c. Join ac, and through c draw 

the parallel cb} fo cb will be the departure, and ab the 

proper difference of latitude; then proceeding with 

this, as in the foregoing problem, you will find the 
fhip’s place to be e. 

Prob. XI. The latitude failed from, difference of 

latitude, and departure, given; to find the fhip’s place 
upon.the chart. 

Example. Suppofe a fhip from a in the latitude of 

20° oo’ north, fails between north and eaft, till fhe be 

in the latitude of 450 00’ north, and is then found to 

have made of departure 116 miles: Required the fhip’s 
place upon the chart. 

Having drawn the meridian of a, fet off upon it, 

from a to b, 25 degrees, (taken from the equator or 

graduated parallel), the ptoper difference of latitude; 

then through b draw the parallel be, and make be equal 

to 116 the departure, and join ac. Count from the 

parallel of a on the graduated meridian upwards to h 

25 degrees, and through h draw the parallel he, which 

will meet a c produced fn fome point e, and this will be 
the place of the fhip required. 

13. In the feftion of Plane Sailing, it is plain, that 

the terms meridional diftance, departure, and difference 

of longitude, were fynonimous, conftantly fignifying the 
fame thing; which evidently followed from the fuppo- 

fition of the earth’s furface being projected on a plane 

in which the meridians were made parallel, and the de- 

grees of latitude equal to one another and to thofe of 

the equator. But fince it has been demonftrated (in 

this feftion) that if, in the projeftion of the earth’s 

furface upon a plane, the meridians be made parallel, 

the degrees of latitude muft be unequal, ftill increafing 

the nearer they come to the pole ; it follows, that thefe 

terms muft denote lines really different from one ano¬ 

ther. 

§ 6. Of Oblique Sailing. 

The queftions that may be propofed on this head 
being innumerable, we fhall only give a few of the 
moft ufeful. 

Prob. I. Coafting along tile fhore, I faw a cape 

bear from me NNE ; then I flood away NW5W 20 

miles, and I obferved the fame cape to bear from me 

NE^E: Required the diftance of the fhip from the 

cape at each ftation. 

PlateCCIII. Geometrically. Draw the circle NWSE(N° 22.) 
to reprefent the compafs, NS the meridian, and WE 

the eaft and weft line, and let C be the place of the 
fhip in her firft ftation; then from C fet off upon the 

NWW line, CA 20 miles, and A will be the place 
of the fhip in her fecond ftation. 

From C draw the NNE line CB, and from A draw 

AB parallel to the NE^E line CD, which will meet 

CB in B the place of the cape, and CB will be the di¬ 

ftance of it from the fhip in its firft ftation, and AB 
the diftance in the fecond: to find which, 

By Calculation; 

In the triangle ABC are given AC, equal to 20 

A T I O N. 5353 
miles; the angle ACB, eqrial to 78° 45’, the diftance Pract 

between the NNE and NW5W lines ;.alfo the angle- 
ABC, equal to BCD, equal to 330 45’, the diftance 

between the NNE and NE£E lines; and confequently 
the angle A, equal fo 67° 30’. 

Hence for CB, the diftance of the cape from the 

fhip in her firft ftation, it will be (by oblique trigono¬ 
metry) 

S. ABC : AC :: S. BAC : CB, 

i. e. As the fine of the angle B 330 45’ - 9.74473 

is to the diftance run AC - 20 — - 1.30103 

fo is the fine of BAC - 67, 30 - 9.96562 

to CB - - 33-26 - 1.52191 
the diftance of the cape from the fhip at the firft fta¬ 

tion. Then for AB, it will be, by oblique trigono¬ 
metry, 

S. ABC; AC: : S. ACB : AB. 

/. e. as the fine of B - 33°>45' * 9-74474 
is to AC - - 20 — - 1*30103 

fo is the fine of C - 78 - 45 - 9.99157 
to AB - - 35.31 - 1.54786 

the diftance of the fhip from the cape at her fecond 
ftation. 

Prob. II. Coafting along the fhore, I faw two head¬ 

lands ; the firft bore from me NE£E 17 miles, the 

other SSW miles : Required the bearing and diftance 
of thefe headlands from one another. 

Geometrically. Having drawn the compafs 

NWSE (N° 23.) let C reprefent the place of the fhip ; 

fet off upon the NE£E line CA 17 miles from C to 

A, and upon the SSW line CB 20 miles from C to 

B, and join AB : then A will be the firft headland, 

and B the fecond; alfo AB will be their diftance, and 

the angle A will be the bearing from the NE£N line; 
to find which, 

By Calculation; 

In the triangle ACB are given, AC 17, CB 20, and 

the angle ACB equal to ioi® 15’, the diftance be¬ 

tween the NEiE and SSW lines. Hence (by oblique 
angular trigonometry) it will be 

As the fum of the fides AC and CB - 37 1.56820 

is to their difference - - 3 0.47712 
fo is the tang, of -i- the fum? 

of the angles A and B 5 ' 39°. 22t9.9i4i7 

to the tang, of half their diff. - 3 , 49 8.82309 
confequently the angle A will be 430 11*, and the 

angle B 350 34’; alfo the bearing of B from A will 

be SbW i° 49’ wefterly, and the bearing of A from B 
will be N£E i° 49’ eafterly. 

Then for the diftance AB, it will be, (by oblique 
angular trigonometry), 

S. A : CB :: S. C : AB. 
i. e. As the fine of A - 430, 11’ - 9 83527 

is to CB - - 20 - 1.30103 

fo is the fine of C - 101, 15 - 9 99157 

to AB - - 28.67 ' I-45733 
the diftance between the two headlands. 

Prob. III. Coafting along the fhore, I faw two 

headlands ; the firft bore from me NWiN, and the 

fecortdNNE; then Handing away E£N\ northerly 20 

miles, I found' the firft bore from me WNW \ wefter¬ 

ly, and the fecond NMV ^wefterly: Required the 

bearing and diftance of thefe two headlands. 
Geometrically. Having drawn the compafs 

NWSE (N° 24.) let C reprefent the firft place of the 
30 G 2 fhip; 
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fhip; from which draw the NW3N line CB, and the 

NNE line CD, alfo the E^N ^ N line CA, which make 
equal to 20. From A draw AB parallel to theWNW 

•4 W line, and AD parallel to the N£W 4 W meeting 
the two firft lines in the points B and D; then B will 

be the firft and D the fecond headlands. Join the 

points B and D, and BD will be the diftance between 

them, and the angle CDB the bearing from the NNE 

line: to find which, 

By Calculation ; 

x. In the triangle ABC are given the angle BCA, 

equal to 104° 04’, the diftance between the NWiN 
line, and the ENE4E line; the angle BAC, equal to 

36° 34’, the diftance between the WSW|W line and 

the WNW 4 Wline; the angle ABC equal to 390 22’, 

the diftance between the ESE 4 E line ; and the SWbS 
line, alfo the fide CA equal to 20 miles: whence for 

CB, it will be (by oblique trigonometry) 

As the fine of CBA - 390, 22' - 9,80228 
is to AC 20 - 1.30103 

fo is the fine of CAB - 36°, 34' - 9*77507 
to CB - - 18.79 - 1.27382 

the diftance between the firft headland and the fhip in 

her firft ftation. 

2. In the triangle ACD, are given the angle ACD, 
equal to 470 49', the diftance between the ENE-JE 

line, and the NNE line ; the angle CAD, equal to 

920 49', the diftance between the WSW-JW line; and 
the N£W£W line, the angle CDA equal to 390 22', 

the diftance between the SSW line and the S£E4E 

line; alfo the leg CA equal to 20. 

Hence for CD, it will be (by oblique trigonome- 
try) 

As the fine CAD - 390, 22' r 9.80228 

is to AC 20 1.30103 

fo is the fine of CAD - 92°, 34' - 9.99960 

to CD - - 31.5 - i.49835 
the diftance between the fecond headland and the fhip 
in her firft ftation. 

3. In the triangle BCD are given BC 18.79, CD 

31.5, and the angle BCD equal to 56° 15', the di¬ 

ftance between the NWiN line and the NNE line. 

Hence for the angle CDB, it will be (by oblique 

trigonometry) 
As the fum of the fides - 50.29 - 1.70148 

is to the difference of fides 12.71 - 1.10415 

°!l «•-. 5«- - -7^9 
to tang, of half their diff. - 25 , 18 - 9.67458 

confequently the angle CBD is 87° 10', and the angle 

CDB 36° 35'. Hence the bearing of the firft head¬ 

land from the fecond will be S 590 8% W or 

SW£W£W nearly; and for the diftance between them, 

it will be. 

As the fine of BDC - 36°, 35' - 9.77524 

is to BC - - 18.79 - 1.27382 
fo is the fine of BCD - 56°, 15’ - 9.91985 

to BD - - 26 21 - 1.41843 
the diftance between the two headlands. 

This, and the firft problem, are of great ufe in 

drawing the plot of any harbour, or laying down any 
fea-coaft. 

Suppofe a fhip that makes her way good within 64- 

points of the wind, at north, is bound to a port bear¬ 

ing eaft 86 miles diftance from her: Required the 
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tended port. 

Geometrically. Having drawn the com pa fs NE 
SW, (N° 25.) let C reprefent the (hip’s place, and fet 

off upon the eaft line CA 86 miles, fo A will be the 

intended port. Draw CD and CB on each fide of the 

north line at 64 points diftance from it, and through 
A draw AB parallel to CD meeting CB in B; then the 

ENE4E line CB, will be the courfe of the fhip upon 

the ftarboard tack, and CB its diftance on that tack; 

alfo the ESE4E line Ab, will be the courfe on the 

larboard tack, and BA the diftance on that tack: to 

find which. 
By Calculation ; 

In the triangle ABC are given the angle ACB, 
equal to 160 53’, the diftance between the eaft and 

ENE4E line; the angle CBA, equal to 146° 14*, 

the diftance between the ENE4E and the WNW4W 
lines; the angle BAC equal to 160 53, the diftance 
between the eaft and ESE4E lines; alfo AC 86 miles. 

Hence, fince the angle at A and C are equal, the leg6 

CB and BA will likewife be equal; to find either of 

which (fiippofe CB) it will be (by oblique angled tri¬ 
gonometry) 

As the fine of B - 146°, 14’ - 9.74493 

is to AC - 86 - 1.93450 

fo is the fine of A - 16.53 - 9-46303 

to CB - 44-94 - 1.6^260 
the diftance the fix ip mu ft fail on each tack. 

There i3 a great variety of ufeful queftions of this 

nature that may be propofed; but the nature of them 

being better underftood by practice at fea, we (hall 

leave them, and go on to Great Circle Sailing. 

§ 6. Great Circle Sailing. 

A great many cafes might be propofed in this kind 

of failing; but as they ferve rather for exercifes in the 

folution of fpheric triangles than for any real ufe to¬ 

wards the navigating of a fhip, we (hall only give the 

folution of one problem, as being the mod generally 

ufeful. 
Prob. Given the latitudes and longitudes of two 

places on the earth: Required the neareti diftance on the 

furface, together with the angles of pofition (or that 

which a great circle, palling over both places, makes 

with the meridian of one of them) from either place to 

the other. 
Case I. When both places lie under the fame meri¬ 

dian, their difference of latitude (hews their neareft di¬ 

ftance. 
Case II. When the two places lie under the equa¬ 

tor, their diftance is equal to the difference of longi¬ 

tude between them. 
Case III. When the places lie under the fame pa¬ 

rallel of latitude. 
Example. What is the leaft diftance between St 

Mary’s in Lat. 370 00’ N. Long. 250 o’ W. and 

Cape Henry, in Lat. 370 00’ Long. 76° 23’ weft? 
Defcribe a circle PESQj-eprefenting the meridian pla(e CCJ 

of one of the places; fuppofe of the eafteru one, as (J> 

St Mary’s; draw the line EQjeprefenting the equa¬ 

tor, and at right angles to it draw the line PS, 

for the axis of the earth, the extremity of which, 

P, is the north pole, and S the fouth pole ; and on 

this circle lay off from P to A the complement of the 
lati- 
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Practic e latitude of St Mary’s, the eaftern place. On the 

" " equator, from Q^to C, lay off the difference of longi¬ 
tude between the two places; and through the points 

P, C, S, defcribe a circle, which will be the meridian 

of the other place Cape Henry ; on which lay from 

P to B the co-latitude of this place, which is done 

by defcribing the arc A a about the pole P according 

to the rules of proje&ion, at the diftance of the co¬ 

latitude. Through the points ABD defcribe a great 

circle ; then will A reprefent St Mary’s, and B Cape 
Henry ; PA and PB are their co-latitudes; the angle 

APB, which is meafured by the arc QC, is the dif¬ 

ference of longitude ; the arc AB is the neared di- 

ftance of thefe places ; the angle PAB is the angle of 

pofition from A to B ; and the angle PBA is the 

angle of pofition from B to A. The arc AB, and the 

angle PAB or PBA, may be meafured according to 

the rules laid down under the article Projection. 

Now, the places having the fame latitude, PA is 
equal to PB, and the angles PAB and PBA are 

likewife equal. Therefore if the arc PI be defcribed, 

making the angle API = 250 41 -J-’, the half of the 

difference of longitude ; PI will be perpendicular 

to AB, and bifedt it. And in the triangle AIP, 

right-angled at I, there will be given the hypothenufe 

AP = 53° 00’ the angle API = 250 41^’; to find 
the leg AI = half the dillance fought, and the angle 

PAI = the angle of pofition. Then, for the didance: 

As radius is to the fine of the hypothenufe PA, fo is 

the fine of the given angle API to the fine of the leg 

AI. Or, 

As radius - = 90° oo’ - 10.00000 

Tocof. lat. = 37 00 - 9 90235 

So fine 4-diff. long. = 25 414- - 9.63702 

To fine 4 did. =20 754- - _ 9-53937 
which doubled, gives 40° 31’ for the didance; and 

this didance, reduced to nautical miles, is 2431 ; lefs 

by.31 than that given by parallel failing.—For the 

angle of pofition, As radius is to the co-fine of the 

hypothenufe PA, fo is the tangent of the given angle 

API to the co-tangent of the angle A. Or, 

As radius - = 90° 00’ - io.ocooo 

To fine lat. - = 37 00 - 9.77946 

So tang. 4- dif. long. == 25 414- - 9.68222 
To co-tang. ang. pofit. =73 51 - 9.46168 

Hence it appears, that to fail from A to B, or 

from B to A, the (hip mud fird fleer N. 730 51 ’ W. or 

E. and then gradually increafe her courfe till Ihe comes 

to I, where it will be due wed or eafl ; and from 

thence the courfe is to be gradually diminilhed again 

till (he comes to the other port, where it will be 730 

51’, the fame as fhe fet out with. 
Case IV. When one place has latitude, and the 

other has none. 
Example. What is the neared diftance between 

the ifland of St Thomas, in lat. o° 00’, and long. i° ? 

The co-latitude of St Julian is 410 09’; and the dif¬ 

ference of longitude between the two places is 66° 

to’.—Let the point A (plate CCI. fig. 7.) be St 
Thomas, and P and S the north and fouth poles. 

Make AC, the meafure of the angle ASC, equal to 

66° 10’ the difference of longitude. Then, as Port 

St Julian is in fouth latitude, about S the fouth pole 

at the diftance of Julian’s co-latitude, defcribe the arc 

aa, cutting SCP, the meridian of Julian in B, through 
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the arc AB is the diftance fought. The diftances " ‘ 
and angles may now be meafured according to the 

rules of projeftion, or it falls under a cafe in fpheric 

trigonometry: for, in the quadrantal triangle ASB, 

there are given the co-latitude of St Thomas or 

AS == 90° 00’; the co-latitude of St Julian, or 

SB =41° 09’; the difference of longitude, or the 
angle ASB = 66° 10’, from whence all the reft may 

be found. Or, in the fupplemental triangle, ACB, 

right-angled at C, there is given the latitude of St 

Julian’s, or the leg CB = 48° 51 the difference of 

longitude, or the leg CA = 66° 10’, whence the reft 
may eafily be found ; and hence it will appear, that 

a (hip failing from the ifland of St Thomas mult firft 

fhape her,courfe fouth 510 22' W ; and then, by con- 

ftantly altering her courfe towards the weft, fo as to 

arrive at Port St Julian on a courfe S. 71° 36’ W. fhe 

will have failed the fhorteft diftance between thefe 

places. 
Case V. When the latitudes of the given places 

are both north, or both fouth. 
Example. What is the neared diftance between 

the Lizard and the ifland of Bermudas, and alfo the 

angles of pofition ?—The difference of longitude of the 

two places is 58* 11‘. 
Make PA (Plate CCI. fig. 8.) = 570 25’, the co¬ 

latitude of Bermudas ; P<z=4o° 03’, the co-latitude 

of the Lizard 5 and with the tangent of Fa defcribe 

the arc aa. With the fecant of 58° 11’, the diffe¬ 

rence of longitude, defcribe arcs from P and S, which 
gives the centre of the circle PCS the meridian of the 

Lizard ; its interfe&ion with aa gives B, the place 

of the Lizard. The arcs of the circle and angles 

may be meafured by fpheric trigonometry as before. 

Had the eaftern place, the Lizard, been put upon 

the primitive circle, the great circle AB would have 

been difficult to defcribe; and therefore the weftern 

place was put upon it, it being a matter of indiffe¬ 

rence which of the places are fo taken. 
Case VI. When one of the given places has north 

latitude, andthe other has fouth latitude. 
Example. What is the neared diftance from the 

ifland of St Helena to the ifland of Bermudas, and al¬ 

fo the angles of pofition at each place ; the difference 

of longitude between the two being 570 43' ? 

Make QA (fig. 9.) =150 55', the lat. of St Helena; 

defcribe the arc aa about P, with the tangent of P a— 

51° 25', the co-latitude of Bermudas. Arcs defcribed 
from P, S, with the fecant of 570 43’, the difference 

of longitude, will give the centre of the circle PCS, 

the meridian of Bermudas ; and its interfe&ion B with 

a a, is the place of Bermudas. Defcribe a great circle 

through A, B, D ; the intercepted arc AB is the di¬ 

ftance fought ; and the angles PAB, ABS, are the 
pofitions required, which mud be meafured according 

to the rules of fpheric trigonometry. From the fo- 

lutions of thefe trangles it will appear, that when a 

(hip fails from St Helena to Bermudas on the arc of a 

great circle, fhe mud fird lhape her courfe N. 48° 00' 
W. and gradually alter it from the north towards the 

weft, fo as to arrive at Bermudas on a courfe N 50° 
01' weft, after having run 73® 26', 0^4406 miles. 

The courfe found by Mercator’s failing is N. 48° 45' 

W. and the diftance is 4414 miles-By this it ap- 
. ---- ---.peari 
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Practice pears, that when the places are one in N. latitude, and 

the other in S. latitude ; neither of them being very 

far from the equator, there is but a fmall difference 

between the refults found by Mercator’s and great 

circle failing: for, near the equator, the rhumb-lines 

do not differ much from great circles. 

From the folution of the foregoing cafes, it is plain, 

that to fail on the arc of a great circle, the fhip mail 

continually alter her courfe. But as this is a difficulty 

too great to be admitted into the praftice of naviga¬ 

tion, it has been thought fufficiently exaft to effeft 

.this bufinefsby a kind of approximation, founded up¬ 

on this principle, that, in fmall arcs, the difference be¬ 

tween the arc and its tangent is fo little, that they 

may be taken one for the other in any nautical opera¬ 

tions. Upon this principle, the great circles of the 

earth are fuppofed to be made up of fhort right lines, 

each of which is a fegment of a rhumb-line. And on 

this fuppofition the folution of the following problem 

is founded. 

Having given the latitudes and longitudes of the 
places failed from, and bound to; to find the fucceffive 

latitudes on the arc of a great circle in thofe places 

where the alteration in longitude fhall be a given 

quantity ; together with the courfes and diftances be¬ 

tween thofe places. 

t. Find the angle of polition at each place, and 

their diftance by one of the preceding fix cafes. 

2. Find the greateft latitude the great circle runs 

through ; that is, find the perpendicular from the 
pole to that circle ; and alfo find the feveral angles at 

the pole, made by the given alterations of longitude 

between this perpendicular and the fucceffive meri¬ 
dians come to. 

3. With this perpendicular, and the polar angles 

feverally find as many correfponding latitudes, by 
faying : 

As rad.: tan. greateft lat.:: cof. 1 polar ang.: tan. 1 lat. 

: : cof. 2 polar ang.: tan. 2 lat. 

&c. 6c. 
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4. Having the feveral latitudes pbfled thro’, and thePRAc-ridi 

difference of longitude between each, find, by Merca- -— -- t 

tor’s failing, the courfes and diftances between thofe 
latitudes. 

And thefe are the feveral courfes and diftances the 

fhip muft run to keep nearly on the arc of a great circle. 

The fmaller the alterations in longitude are taken, 

the nearer will this method approach the truth ; but 

it is fufficient to compute to every five degrees of dif¬ 

ference of longitude, the length of an arc of five de¬ 

grees differing from its chord or tangent only by 
0.0002. 

Example. A (hip being bound from a place in 

lat. 370 00’ N. Ion. 220 56’ W. to a place in the 

fame lat. and in Ion. 76° 23’ W. it is propofed (he 

(hall fail as near the arc of a great circle as (he can, 

by altering her courfe at every five degrees difference 

of longitude : Required the latitude at each time of al¬ 

tering the courfe, and alfo the courfes and diftances be¬ 
tween thofe feveral latitudes. 

Place failed from lat. is 37°oo’ N. the long. 220 56'W. 

Piace bound to lat. is 37 00 N. the long. 76 23 W. 

The diff. of long. 53 27 

The figure being deferibed, and the computation Plate CCI,| 
made, the diftance BA is found to be 42° 06’, and fig. 10. 1 

the angle A or the angle B=73° 09’, the angle of 
pofition. 

Now the triangle APB, being ifofceles, the per¬ 

pendicular PI falls in the middle of AB; and the la¬ 

titudes, courfes, and diftances, being known in run¬ 

ning the half BI, thofe in the half IA will alfo be 
known. 

Let the points a, i, c, d, &c. be the places arrived 

at on each alteration of five degrees of longitude: then 

will the arcs P a, P b, P c, P d, &c. be the refpec- 

tive co-latitudes of thofe places, and are the hypothe- 

nufes of the right-angled fphferic triangles PLr, PH, 

Pic, PId, &c. 

NAVIGATION. 

In the triangle PIB. 
Given PB = 530 oo* 

the angle PBI = 73 09 
To find PI. 

As rad. = 90° 00' 10.00000 

To fin. PB = 53 00 9.90235 
So fin. the ang. B = 73 09 9.98094 

To fin. jPI = 49 51 9.88329 

Now the angle IPB ^ 26° . jj,e ang]e IP^^i0 43V} the angle IP£=i6° i 

the angle IPc =n° 4.3^'; the angle IPd—6° 43^, are the feveral polar angles. 

210 43t 16° 43V, ii° 43t 6° 43*' 

Then rad. 

To co-tang. PI 

So co-fine polar angle 

= 90° oo’ 

= 49 51 

10.00000 

9.92612 

9.96806 

10.00000 10.00000 

9.92612 9.92612 

9.98123 ,9.99084 

10.00000 
9.92612 

9 99700 

To tang. lat. 9.89412 9-9°735 9-9^96 9.92312 

Which are 38° 05' 38° 56' 39° 33' 39° 57’ 
The degrees and min. fet over each column, are the expeditioufly performed thus, 

polar angles ufed in that proportion, and the corre- On a dip of paper let the log. of the fecond or con- 

(ponding latitudes (land at bottom. ftant term be written of the fame fize with the print- 

The firft term of thefe proportions being radius, and ed figures ; apply this log. co-tang, fucceffively to the 

the fecond term conjiant, the operations maybe very log. co-fines of the polar angles: Then the fum of 
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AcncEthe two log5, being written down each time, will 

give the log. tangents of the feveral latitudes arri¬ 

ved at. 

By this method, each proportion will be worked by 
writing down only one line. 

Hence it appears, the {hip muft firft fail from the 

lat. 37° oo’ N. to lat. 38° 05* N.; thence tolat. 38° 

56' N. ; thence to lat. 390 33'; thence to lat. 390 

5 7' N.; thence to lat. 40° 09' N., which is the greateft 

latitude file muft go to ; and from thence <he muft 

proceed through the latitudes 390 57’, 390 33% 38° 
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56’, 38° 05’, and fo to 370 oo’, the parallel Hie fetPsactice. 

out from, and in which (he is to find the place {he is 

bound to. 
Now between thefe feveral latitudes, with the re- 

fpe&ive differences of longitude, find by Mercator’s 
failing the conrfes and di fiances. 

If the refults of the feveral operations, in the que- 

ftions of great circle failing be entered in fuch a table 

as the following, it will be found of fome convenience 

to the operator. 

Polar angles. 
Succetf. 

longs. 

Succeff. 

lats. 

Diff. 
long. 

Diff. 

lat. 

Merid. 

parts. 

Merid-. 

diff. lat. 
Cour. Dift. 

The angle IPB 26° 434-’ 

IP* 21 43|- 

22°56’ 

27 56 

370 00’ 
38 05 300 65 

2392.6 

2474.6 82.0 74-43 246.6 

IP5 16 43^- 32 56 38 56 3°° 5i 2539.8 65.2 77-44 240.0 

IPc 11 43f 37 56 39 33 3 00 37 * 2587.6 47.8 80.57 235.2 

I Yd 6 43 ^ 42 56 39 57 300 24 2618.8 31.2 84.04 232.2 

49 40 09 4°3-5 12 2(>34-5 I5*7 87.46 3°7-9 

1261.9 

In lhe firft column are the angles at the pole con¬ 

tained between the perpendicular and the feveral me¬ 

ridians differing by 50 of longitude. 
In the fecond column, the departed longitude 220 

56' being increafed by the differences of longitude, 

make the fuccefiive longitudes come to. 
In the third column are the fuccefiive latitudes paf- 

fed thro’ in failing from the place fet out from to the 

greateft latitude. 
In the fourth and fifth columns are the differences 

between the longitudes and latitudes in the fecond and 

third columns. 
In the fixth column are the meridional parts to the 

fuccefiive latitudes ; and in the feventh column are the 

meridional diff. of latitudes. 
The eight and ninth columns contain the courfes 

and diftances between the places anfwering to the fe¬ 

cond and third columns. 
The numbers in the third, eighth, and ninth co¬ 

lumns, are found by working the logarithmic propor¬ 

tions on a wafte paper ; but the work is here omitted, 

as it is fo eafily fupplied. 
Now the column of diftances being fummed up a- 

mounts to 1261.9 ; which being doubled, gives 2523.8 

miles for the diftance between the two places. 

And the courfes the fhip muft fleer are, ift, N. 740 
43’W.; 2d, N. 770 44’W.; 3d, N. 8o°57’W. ; 4th, 

N. 84° 04’W.; 5th, N. 87° 46’W.; 6th, S. 87° 

46’W.; 7th, S. 84° 04’W.; 8th, S. 80° 57’W. ; 

9th, S. 770 44’W. ; 10th, S. 740 43’W.: and on 

thefe courfes (he muft run the refpedive diftances {land¬ 

ing again ft them. 
Having now ftiown the method of folving the diffe¬ 

rent cafes of navigation mathematically, and fuppofing 

the courfe of the ftiip and diftance run to be always 
exaftly known, we /hall now proceed to give an ac¬ 

count of thofe mechanical methods by which the 

fhip’s courfe is obferved, and the frequent variations 

and errors in it corrected at convenient times.. 

§ 7. Of the Log-line and Compafi. 

1. The method commonly made ufe of for mea- 

furing a {hip’s way at fea, or how far (he runs in a; 

given fpace of time, is by the Log-line, and Half¬ 

minute Glafs. 

2. The log, fig. 3. is generally about a quarter of Plate 
an inch thick, and five or fix inches from the angular CL,xn 

point a to the circumference b. It is balanced by a 
thin plate of lead, nailed upon the arch, fo as to fwim 

perpendicularly in the water, with about y impreffed 

under the furface. The line is fattened to the log by 

means of two legs a and b, fig. 2. one of which paffes 

thro’ a hole a at the corner, and is knotted on the op- 

pofite fide ; whilft the other leg is attached to the arch 

by a pin b, fixed in another hole, fo as to draw out 

occafionally. By thefe legs the log is hung in equili¬ 

bria and the line, which is united to it, is divided in¬ 
to certain fpaces, which are in proportion to an equal 

number of geographical miles, as a half minute or 

quarter minute is to an hour of time. 

3. Thefe fpaces are called knots, becaufe at the end 

of each of them there is a piece of twine with knots 

in it, inreeved between the ftrands of the line, which 
(hews how many of thefe fpaces or knots are run out 

during the half minute. They commonly begin to be 

counted at the diftance of about 10 fathom or 60 feet 
from the log; that fo the log, when it is hove over¬ 

board, may be out of the eddy of the /hip’s wake be¬ 

fore they begin to count ; and for the more ready dif- 
covery of this point of commencement, there is com¬ 

monly fattened at it a piece of red rag. 
4. The log, being thus prepared, and hove over¬ 

board from the poop, and the line veered out (by the 

help of a reel (fig. 4.) that turns eafily, and about 

which it is wound) as fall as the log will carry it a- 

way, or rather as the (hip fails from it, will (hew, ac¬ 

cording to the time of veering, how far the fhip has run 
in a given time, and confequently her rate of failing. 

‘ 5. A degree of a meridian, according to the ex- 

a&eft meafures, contains about 69 545 Englifh miles;, 

and each mile by the fiatute being 5280 feet, therefore 

a degree of a meridian will be about 367,200 feet;: 

whence the ^of that, viz. a minute, or nautical mile, 

mHft contain 6120 ftandard feet; confequently, fince 
■i minute' 
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£ 4- minute is the T~ part of an hour, and each knot 

being the fame part of a nautical mile, it follows, that 

each knot will contain the -j4o of 6120 feet, viz. 51 

feet. 
6. Hence it is evident, that whatever number of 

knots the fhip runs in half a minute, the fame number 

of miles (he will run in one hour, fuppofing her to run 

with the fame degree of velocity during that time; and 

therefore it is the general way to heave the log every 

hour to know her rate of failing: ftmt if the force or 
direction of the wind vary, and not continue the fame 

during the whole hour ; or if there has been more fail 

fet, or any fail handed, that fo the fhip has run fwifter or 

flower in any part of the hour than fhe did at the time 
of heaving the log; then there mud be an allowance 

made accordingly for it, and this mull be according 

to the difcretion of the artift. 
7. Sometimes, when the fhip is before the wind, and 

there is a great fea fetting after her, it will bring home 

the log, and confequently the fhip will.fail falter than 

is given by the log. In this cafe it is ufual, if there 

be a very great fea, to allow one mile in ten, and lefs 
in proportion, if the fea be not fo great. But for the 

generality, the fhip’s way is really greater than that 

given by the log; and therefore, in order to have the 

reckoning rather before than behind the fhip, (which 

is the fafeft way), it will be proper to make the fpace 

on the log-line between knot and knot to confift of 

50 feet inftead of 51. 
8. If the fpace between knot and knot on the log¬ 

line fhould happen to be too great in proportion to the 

half-minute glafs, viz. greater than 50 feet, then the 

diftance given by the log will be too fliort; and if that 
fpace be too fmall, then the diftance run (given by 

the log) will be too great: therefore, to find the true 
difiance run in either cafe, having meafured the di¬ 

ftance between knot and knot, we have the following 

proportion, viz. 
As the true diftance, 50 feet, is to the meafured di- 

fiance; fo are the miles of diftance given by the log, 

to the true diftance in miles that the fhip has run. 

Example I, Suppofe a fhip runs at the rate of 64 

knots in half a minute; but meafuring the fpace be¬ 

tween knot and knot, I find it to be 56 feet: Requi¬ 
red the true diftance in miles. 

Malting it, As 50 feet is to 56 feet, fo is 6.25 knots 
to 7 knots; I find that the true rate of failing is 7 

miles in the hour. 

Example II. Suppofe a fhip runs at the rate of 64- 

knots in half a minute ; but meafuring the fpace be¬ 

tween knot and knot, I find it to be only 44feet: Re¬ 
quired the true rate of failing. 

Making it, A3 50 feet is to 44 feet, fo is 6.5 knots 

to 5.72 knots ; I find that the true rate of failing is 
5.72 miles in the hour. 

9. Again, fuppofing the diftance between knot and 

knot on the log-line to be exaftly 50 feet, but that 

the glafs is not 30 feconds; then, it the glafs require 

longer time to run than 30 feconds, the diftance given 
will be too great, if eftimated by allowing one mile for 

every knot run in the time the glafs runs; and, on the 

contrary, if the glafs requires lefs time to run than 30 

feconds, it will give the diftance failed too fmall. Con¬ 
fequently, to find the true diftance in either cafe, we 

jnuft meafure the time the glafs requires to run out 
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(by the method in the following article); then we have Paa 

the following proportion, viz. 

As the number of feconds the glafs runs, is to half 

a minute, or 30 feconds; fo is the diftance given by 
the log., to the true diftance. 

Example I. Suppofe a fhip runs at J;he rate of 74- 
knots in the time the glafs runs ; but meafuring the 

glafs, I find it runs 34 leconds: Required the true di- 
fiance failed. 

Making it, As 34 feconds is to 30 feconds, fo is 7.5 

to 6.6; I find that the lhip fails at the rate of 6.6 miles 

an hour. 

Example II. Suppofe a (hip runs at the rate of 64 
knots; but meafuring the glafs, I find it runs only 25 
feconds: Required the true rate of failing. 

Making it, As 25 feconds is to 30 feconds, fo is 6.5 

knots to 7.8 knots; I find that the true rate of failing 

is 7.8 miles an hour. 

10. In order to know how many feconds the glafs 

runs, you may try it by a watch or clock that vibrates 

feconds; but if neither of thefe be at hand, then take a 
line, and to the one end faftening a plummet, hang the 

other upon a nail or peg, fo as the diftance from the 

peg to the centre of the plummet be 394. inches: then 

this put into motion will vibrate feconds; i. e. every 

time it pafles the perpendicular, you are to count one 

fecond; confequently, by obferving the number of vi¬ 

brations that it makes during the time the glafs is run¬ 
ning, we know how many feconds the glafs runs. 

11. If there be an error both in the log-line and 
half-minute glafs, viz. if the diftance between knot 

and knot and the log-line be either greater or lefs than 

50 feet, and the glafs runs either more or lefs than 30 

feconds; then the finding out the fhip’s true diftance 

will be fomewhat more complicate, and^Imitof three 
cafes, viz. 

Case I. If the glafs runs more than 30 feconds, and 
the diftance between knot and knot be lefs than 50 

feet, then the diftance given by the log-line, viz. by 

allowing 1 mile for each knot the (hip fails while the 

glafs is running, will always be greater thau the true 

diftance, fince either of thefe errors gives the diftance 

too great. Confequently, to find the true rate of fail¬ 

ing in this cafe, we muft firft find (by Art. 8.) the di¬ 

ftance, on the fuppofition that the log-line is only 
wrong, and then with this (by Art. 9.) we (hall find 

the true diftance. 

Example. Suppofe a (hip is found to run at the 
rate of 6 knots; but examining the glafs, I find it 

runs 35 feconds 5 and meafuring the log-line, I find 

the diftance between knot and knot to be but 46 feet: 
Required the true diftance run. 

Firft, (by Art. 8.) We have the following propor¬ 

tion, viz. As 50 feet: 46 feet : : 6 knots: 5.52 knots. 

Then (byArt. 9.) As 35 feconds : 30 feconds :: 5.52 

knots : 4.73 knots. Confequently the true rate of fail¬ 
ing is 4.73 miles an hour. 

Case II. If the glafs be lefs than 30 feconds, and 

the place between knot and knot be more than50 feet; 
then the diftance given by the log will always be lefs 

than the true diftance, fince either of thefe errors lef- 
fens the true diftance. 

Example. Suppofe a (hip is found to run at the 

rate of 7 knots; but examining the glafs, I find it 

runs only 25 feconds; and meafuring the fpace be- 
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' Practice tween knot and knot on the log-line, I find it is 54 

:  --—“’’"feet : Required the true rate of tailing. 
FIrft, (by Art 9.) A.3 25 feconds: 3ofeconds : : 7 

knots: 8.4 knots. Then (by Art 8.) As 50 feet: 

54 feet ;: 8.4 knots: 9.072 knots. Confequently the 

true rate of failing is 9.072 miles an hour. 
Case III. If the glals runs more than 30 feconds, 

and the fpace between knot and knot be greater than 

50 feet; or if the glafs rune lefs than 30 feconds, and 

the fpace between knot and knot be lefs than 56 feet: 

then, fince in either of thefe two cafes the effe&s of 

the errors are contrary, it is plain the diftance will 

fometimesbe too great, and Sometimes too little, ac¬ 

cording as the greater quantity of the error lies ; as 

will be evident from the following examples. I Example I. Suppofe a fhip is found to run at the 

rate of knots per glafs ; but examining the glafs, it 

is found to run 36 feconds; and by meafuring the 
fpace between knot and knot, it is found to be 58 feet: 

Required the true rate of failing. 
Firft, (by Art. 8.) As 50 feet : 58 feet :: 9.5 knots 

: 11.02 knots. Then (by Art. 9.) As 38 feconds : 30 

feconds :: 11.02 knots : 8.7 knots. Confequently the 

{hip’s true rate of failing is 8.7 miles an hour. 
Example II. Suppofe a fhip runs at the rate of 6 

knots per glafs; but examining the glafs, it is found 

to run only 20 feconds; and by meafuring the log-line, 

the diftance between knot and knot is found to be but 

38 feet: Required the true rate of failing. 
Firft, (by Art. 8.) As 50 feet : 38 feet :: 6 knots 

: 4.56 knots. Then (by Art. 9.) As 20 feconds : 30 

feconds :: 4.56 knots : 6.84 knots. Confequently the 

true rate of failing is 6.83 miles an hour. 

But if in thiff cafe it happen, that the time the glafs 

takes to run be to the diftance between knot and knot, 

as 30, the feconds in half a minute, is to 50, the true 

diftance between knot and knot; then it is plain, that 

whatever number of feconds the glafs confifts of, and 

whatever number of feet is contained between knot and 

knot, yet the diftance given by the log-line will be 

the true diftance in miles. 
12. Though the method of meafuring the fhip’s 

way by the log-line, defcribed itl the foregoing arti¬ 
cles, be that which is now commonly made ufe of; 

yet it is fubjedl to feveral errors, and thefe very confi- 

derable. For, firft, the half-minute or quarter-minute 

glafies (by which and the log the {hip’s way is deter¬ 

mined) are feldom or never true, becaufe dry and wet 

weather have a great influence on them ; fo that at 

one time they may run more, and at another time 

fewer, than 30 feconds; and it is evident that a fmall 

error in the glafs will caufe a fenfible one in the {hip’s 

way. Again, the chief property of the log is to have 

it fwim upright, or perpendicular to the horizon: but 

this is too often wanting in logs, becaufe few Seamen 

examine whether it is fo or not, and generally take it 

upon truft, being fatisfied if it weigh a little more at 

the ftern than the head. And- from this there flows an 

error in the reckoning ; for if the log does not fwim 

upright, it will not hold water, nor remain fteady in 

the place where it is heaved, fince the lead check in 

the hand in veering the line will make it come up fe¬ 

veral feet: this repeated will make the errors become 

fathoms, and perhaps knots, which, how infignificant 

foeyer they appear, are miles and parts of miles^ and 

amount to a good deal in ^ long voyage. Another 
Vol. VII. 2 
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inconvenience attending the log-line is its ftretcliingl,Racticz 
and fhrinking ; for when a new line is firft ufed, let -"* 

it be ever fo well ftretched upon the deck, and meafu- 

red as true as poffible, yet after wetting it flirinks 
confiderably; artd confequently to be the better aflu- 

red of the {hip’s way by the log-line, we ought to 
meafure and alter the knots on it every time before we 

ufe it; but this is feldom done oftener than once a- 

week, and fometimes not above onee or twice in a 

whole voyage: alfo when the line is meafured to its 
greateft degree of fhrinking, it is generally left there ; 

and when, by much ufe, it comes to ftretch again, it 

is feldom or never mended, though it will ftretch be¬ 

yond what it firft (hrunk. Thefe and many other 

errors, too well known, attending that method of 

meafuring the {hip’s way by the log-line, plainly ac¬ 

counts for a great many errors committed in reckon¬ 

ings. So it is to be wifhed, that either this method 

were improved or amended, or that fome other method 
lefs fubjeft to error were found out. 

13. The meridian and prime vertical of any place 

cuts the horizon in 4 poidts, at 90 degrees diftance 

from one another, viz. North, South, Eajl and Weji; 

that part of the meridian which extends itfelf from the 

place to the north point of the horizon is called the 

north line ; that which tends to the fouth point of the 

horizon is called the fouth line ; and that part of the 

prime vertical which extends towards the right hand 

of the obferver, when his face is turned to the north, 

is called the eajl line; and laftly, that part of the 

prime vertical which tends towards the left hand is 

called the weji line} the four points in which thefe 

lines meet the horizon are called the cardinal points. 

14. In order <0 determine the courfe of the winds, 

and to difcover their various alterations or fhiftings-, 

each quadrant of the horizon, intercepted between 

the meridian and prime vertical, is ufually divided in¬ 

to eight equal parts, and confequently the whole ho¬ 

rizon into thirty-two ; and the lines drawn from the 

place on which the obferver ftandetb, to the points of 

divifion in his horizon, are called rhumb-lines; the 

four principal of which are thofe defcribed in the pre¬ 

ceding article, each of them having its name front 

the cardinal point in the horizon towards which it 

tends: the reft of the rhumb-lines have their names 

compounded of the principal lines on each fide of 

them, as in the figure (Plate CII. N° !.); and 
over whichsoever of thefe lines the courfe of the 

wind is dire&ed, that wind takes its name accord¬ 

ingly. 

15. The inft-rument commonly ufed at fca for diredl- 

ing the {hip’s way is called the Mariner’s Compass ; 

which confifts of a card and two boxes. The card is 

a circle made to reprefent the horizon, whofe circum¬ 

ference is quartered and divided into degrees, and alfo 

into thirty-two equal parts, by lines drawn from the 

centre to the feveral points of divifion, called points of 

the compafs. On the back- fide of the card, and jult 
below the fouth and north line, is fixed a fteel needle 

with a brafs cupola, or hallow centre in the middle, 

which is placed upon the end of a fine pin, upon which 

the card may eafily turn about'T the needle is touched 

with a loadftone, by which a certain virtue is infufed 

into it, that makes it (and confequently the fouth and 

north line on the card above it) hang nearly in the 

plane of the meridian ; by which means the fouth and 
30 H north 
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Practice north lines on the card produced would meet the hori- 

“*• 'zon in the fouth and north points ; and confeqiiently 

all the other lines on the card produced would meet 

the horizon in the refpe&ive points. 

3Jlate CC1I. 16. The card is reprefented in N°I. in which you 
may obferve, that the capital letters N, S, E, W, de¬ 

note the four cardinal points, viz. N the North, S the 

South, &c. and the fmall letter b fignifies the word 

Jy, The rhumbs in the middle between any two of the 

cardinals are exprefled by the letters denoting thefe 

cardinals, that which denotes the point lying in the 

meridian having the precedence; thus the rhumb in 

the middle between the north and eaft is exprefled 

N. E. which is to be read North-eaft ; alfo S. W. 

denotes the South-weft rhumb, &c.: the other rhumbs 

are exprefled according to their fituation with refpeft 

to thefe middle rhumbs and the neareft cardinals, as 

is plain from the forefaid figure. 
17. The card is put into a round box, made for it, 

having a pin ere&ed in the middle, upon which the 

hollow centre of the needle is fixed, to as the card 
may lie horizontal, and eafily vibrate according to the 

motion of the needle : the box is covered over with a 

fmooth glafs, and is hung in a brafs hoop upon two 

cylindrical pins, diametrically oppofite to one another 5 

and this hoop is hung within another brafs circle, up¬ 

on two pins at right angles with the former. Thefe 

two circles, and the box, are placed in another fquare 

•wooden box, fo that the innermoft box, and confe- 

quently the card, may keep horizontal which way fo- 

ever the fhi.p heels. 
18. Since the meridians do all meet at the poles, 

and there form certain angles with one another; and 
fince, if we move ever fo little towards the eaft or 

weft, from one place to another, we thereby change our 

meridian, and in every place the eaft and weft line be¬ 
fog perpendicular to the meridian ; it follows, that the 

eaft and weft line in the firft place will not coincide 

with the eaft and weft line in the fecond, but be in¬ 

clined to it at a certain angle : and confequently all 

the other rhumb-lines at each place will be inclined to 
each other, they always forming the fame angles with 

the meridian. Hence it follows, that all rhumbs, ex¬ 

cept the four cardinals, mult be curves or helifpherical 

lines, always tending towards the pole, and approach¬ 
ing it by infinite gyrations or turnings, but never fall¬ 

ing into it. Thus let P (N° 2.) be the pole, EQ^an 
arch of the equator, PE, PA, &c. meridians, and 

EFGHKL any rhumb : then becaufe the angles PEF, 

PFG, &c. are by the nature of the rhumb-line equal, 

it is evident that it will form a curve-line on the fur- 

face of the globe, always approaching the pole P, 
but never falling into it; for if it were poffible for it 

to fall into the pole, then it would follow, that the 

fame line could cut an infinite number of other lines 

at equal angles, in the fame point; which is abfurd. 

19. Becaufe there are 32 rhumbs (or points in the 

eompafs) equally diftant from one another, therefore 

the angle contained between any two of them adja- 

nent will be 11° 15’, viz. TV part of 360^5 and fo the 

angle contained between the meridian and the N^E, 

will be ii° 15’, and between the meridian and the 

NNE will be 220 30’j and fo of the reft, as in the 

following table. 
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A Table of the Angles which every ^ Point 

of the Compafs makes with the Meridian. 

North South Points D. M. North South 

N£ E S5E 

4 

4 
1 

02 49 

°5 37 
08 26 

.1 15 N£W Sb W 

NNE SSE 

1 4 
1 4 

* 4 
2 

*4 04 
16 52 

19 41 

22 30 NNW ssw 

NE£N SE5S 

2 4 
2 4 

2 4 

3 

25 19 

28 07 

30 56 

33 45 NW5N SW5W 

NE S E 

3 4 
3 4 

3 4 

4 

36 34 

39 22 
42 it 

45 °° N W S W 

NE£E SE5E 

4 4 
4 4 

4 4 

5 

47 49 

5° 37 
S'3 26 

)6 15 NW5W SW£W 

ENE ES E 

5. 4 
5 4 

5 4 
6 

79 °4 
61 52 

54 42 

67 30 WNW wsw 

E5N E £ S 

6 4 
6 4 

6 4 

7 

70 19 

73 °7 

75 56 

78 45 W5N WbS 

Eaft 

7 4 
7 4 

7 4 
8 

81 34 
84 2 2 

87 11 
90 00 

1 
1 

! Weft 

§ 8. Concerning Currents, and how to make proper- 

allowances•. 

1. Currents are certain fettings of the ftream, by 

which all bodies (as ftiips, &c.) moving therein, are 

compelled to alter their courfe or velocity, or both ; 

and fubmit to the motion imprefled upon them by the 

current. 
Case I. If the current fets juft with the courfe of 

the fhip, i. e. moves on the feme rhomb with it; then 
the motion of the fhip is increafed, by as much as is 

the drift or velocity of the current. 

Example. Suppofe a fhip fails SE5S at the rate of 

6 miles an hour, in a current that fets SE5S 2 miles an 

hour: Required her true rate of failing. 

Here it is evident that the fhip’s true rate of failing 

will be 8 miles an hour. 
Case II. If the current fets dire&ly againft the 

fhip’s courfe, then the motion of the fhip i3 leffened 

b r 
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|Practice by as much as is: the velocity of the current. 

| Example. Suppofe a fhips fails SSW at the rate of 

to miles an hour, in a current that fets NNE 6 miles 

an hour: Required the fhip’s true rate of failing. 

Here it is evident that the fhip’s true rate of failing 

will be 4 miles an hour. Hence it is plain, 

Cor. I. If the velocity of the current be lefs than 

the velocity of the (hip, then the fhip will get fo much 

a-head as is the difference of thefe velocities. 

Cor. II. If the velocity of the current te greater 

than that of the fhip, then the fhip will fall fo much 

a-ftern as is the difference of thefe velocities. 

Cor. III. Laftly, If the velocity of the current be 

equal to that of the fhip, then the fhip will ftand ftill; 

the one velocity dettroying the other. 
Case III. If the current thwarts the courfe of the 

fhip, then it not only leffens or augments her velocity, 

but gives her a new direction compounded of the courfe 

fhe fleers, and the fetting of the current, as is roanifeft 

from the following 

Lemma. If a body at A (N° 26.) be impelled by 

two forces at the fame time, the one in the diie&ion 

AB capable to carry that body from A to B in a cer¬ 

tain fpace of time, and the other in the direction AD 

capable to carry it from A to D in the fame time 

complete the parallelogram ABCD, and draw the di¬ 

agonal AC ;. then the body at A, agitated by thefe two 

forces together, will move along the line BC, and will 

be in the point C at the end of the time in which it 

would have moved along AD or AB with the forces 

feparately applied. 
Hence the folution of the following examples will be 

evident. 
Examplb I. Suppofe a fhip fails (by the compafs). 

diredly fouth 96 miles in 24 hours, in a current that 

fets eaft 45 miles in the fame time: Required the fhip’s 

true courfe and diftance. 

PkterniT Geometrically. DrawAD (fee N° 26.) to repre- 
fent the fouth and north line of the fhip at A, which 

I make equal to 96; from D draw DC perpendicular to 

AD, equal to 45 ; and join AC. Then C will be the 

fhip’s true place, AC her true diftance, and the angle 

CAD the true courfe. To find which, 
By Calculation ; 

Firft, For the true courfe DAC, it will be, (by rec¬ 

tangular trigonometry), 
As the apparent diftance AD - 96 - 1.98227 

is to the current’s motion DC - 45 - 1.65321 
fo is radius ... 10.00000 

t0=trrScf,h6.,r“1 • *5°’ °/ 9.67094 
confequently the fhip’s true courfe is S 250 07' E, or 

SSE 2° 37' eafterly. 
Then for the true diftance AC, it will be, (by rec¬ 

tangular trigonometly ),. 

As the fine of the courfe A - 25°, 07' - 9.62784 

is to the departure DC - 45 - 1.65321 

fo is radius - . - - 10.00000 
to the true diftance AC - 106 - 2.02537 

Example. Suppofe a fhip fails SE 120 miles in 20 

hours, in a current that fets WAN at the rate of 2 mile3 

an hour: Required the fhip’s true courfe and diftance 

failed in that time. 
Geometrically. Having drawn the compafs 

A T I O N. 
NESW (N° 27.) let C.reprefent the place the fhip fail-1 

ed from; draw the SE line CA, which make equal to 

120; then will A be the place the fhip caped at. 

From A draw AB parallel to the WAN line CD, 

equal to 40, the motion of the current in 20 hours, 

and joinCB; then B will be the fhip’s true place at 

the end of 20 hours, CB her true diftance, and the 
angle SCB her true courfe. To find which, 

By Calculation; 

In the triangle ABC, are given CA r2o, AB 40, 

and the angle CAB equal to 340 45', the diftance be¬ 

tween- the EAS and SE lines, to find the angles B and 

C, and the fide CB. 

Firft, For the angles C and B, it will be, (by ob¬ 
lique trigonometry). 

As the fum of the fides CA and AB 160 - 2.20412 

is to their difference - 80 - 1.90309 
fo is the tang. of half the fum ? . . „ 

of the angles B and C - 5 *73 >°7 IO,517 3 

to the tang, of half their diff. - 59 , 45 10.21680 

confequently the angle B will be 131 , 52 , and the 

angle ACB 140 23'- Hence the true courfe is S 30° 

37’ E, or SSE 2° 07’ eafterly. 

Then for the true diftance CB, it will be, (by oblique 
trigonometry). 

As the fine of B - 131°, 52’ - 9.87198 

is to AC - 120 - 2.07918 

fo is the fine of A - 33°, 45’ - 9.74474 
to the true diftance CB 89.53 - 1.95194 

Example III. Suppofe a fhip coming out from fea 

in the night, has fight of Scilly light, bearing NEAN 

diftance 4 leagues, it being then flood tide fetting 

ENE 2 miles an hour, and the fhip running after the 

rate of 5 miles an hour: Required upon what courfe 

and how far fhe muft fail to hit the Lizard, which bears 
from Scilly E^S diftance 17 leagues. 

Geometrically. Having drawn the compafs 

NESW (N° 28.) let A reprefent the fhip’s place^at 

fea, and draw the NEAN line AS, which make equal 
to 12 miles; fo S will reprefent Scilly. 

From S draw SL equal to 51 miles, and parallel to 

the E^S line; then L with reprefent the Lizard. 

From L draw LC parallel to the ENE line* equal 

to 2 miles, and from C draw CD equal to 5 miles 

meeting AL in D; then from A draw AB parallel to 

CD meeting LC produced in B; and AB will be the 

required diftance, and SAB the true courfe. To find 

which, 
By Calculation ; 

In the triangle ASL are given the fide AS equal to 

1-2 miles, the fide SL equal to 51, and the angle ASL 

equal to li8° 07’, the diftance between the NEAN 

and W^N lines ; to find the angles SAL and SLA. 

Confequently, (by oblique trigonometry), it will 

be. 

As the fum of the fides AS and SL - 63 - 1.79934 

is to their difference - - 39 * *.59106 
fo is the tang of half the fum? _0 _ , 

of the angles SAL and SLA 5 ^ ^ 9-777 3 
to the tang, of half their diff. - 20°, 21’ 9.56935 

confequently the angle SAL, will be 510 17’; and fo 

the direft bearing of the Lizard from the fhip will be 

N 85° 02’ E, or EAN 6° 17’ E; and for the diftance 

AL, it will be, (by oblique trigonometry), 
30 H 2 As 
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is to SL - - 51 - l-7°757 
fo is the fine of ASL - 1180, 07’ - 9.94546 

to AL - - 57-65 - 1.76080 
the diftance between the {hip and the Lizard. 

Again, in the triangle DLC, are given the angle 

L equal to 170 32’, the diftance between the ENE 

and N 85° 02* E lines; the fideLC, equal to 2 miles, 

the current’s drift in an hour; and the fide CD, equal 

to 5 miles, the {hip’s run in the fame time. Hence for 
the angle D, it will be, (by oblique trigonometry), 

As the fhip’s run in I hour DC - 5 - 0.69897 

is to the fine of L - 170, 32’ - 9.47894 
fo is the current’s drift LC 2 0.30103 

to the fine of D - 6°, 55* - 9 08100 
confequently, fince by conftru&ion the angle LAB is 

equal to the angle LDC, the courfe the (hip muft fteer 

is S 88°; 03’ E. 

Then for the diftance AB, it will be, (by oblique 

trigonometry), 

As the fine of B - 155°, 33* - 9.61689 
is to AL ... 57.65 - x.76080 

fo is the fine of L - 17*32 - 9.47894 
to AB ... 41.96 - 1.62285 

confequently, fince the fhip is failing at the rate of 5 

miles an hour, it follows, that in failing 8h 24m S 88° 

03’ E, {he will arrive at the Lizard. 
Example IV. A (hip from a certain headland in 

the latitude of 340 oo’ north, fails SE£S 12 miles in 

3 hours, in a current that fets between north and eaft; 

and then the fame headland is found to bear WNW, 

and the fhip to be in the latitude of 330 52* north: 

Required the fetting and drift of the current. 

Geometrically. Having drawn the compafs 

NESW (N° 29.) let A reprefent the place of the fhip, 

anddraw the SE£S line AB, equal to 12 miles, alfo the 

ESE line AC. 
Set off from A upon the meridian AD, equal to. 

8 miles, the difference of latitude, and through D 

draw DC parallel to the eaft and weft line WE, 

meeting AC in C. Join C and B with the right line 

BC ; then C will be the fhip’s place, the angle ABC 

the fetting of the current from the SE£S line, and the 

line BC will be the drift of the current in 3 hours. 

To find which, 
By Calculation ; 

In the triangle ABC, right-angled at D, are given 

the difference of latitude AD equal to 8 miles, the 

angle DAC equal to 67° 30’. Whence for AC, the 

diftance the (hip has failed, it will be 

As radius - - - - - 10.00000 
ij to the diff. of latitude AD 8 0.90309 

fo is the fecant of the courfe 7 ~ 
DAC - - 5 ' 6? ’ 3° 10.417x6 

to the diftance run AC - 20.9 - 1.32025 
Again, in the triangle ABC, are given AB equal 

to 12 miles, AC equal to 26.9, and the angle BAC 

equal to 30° 45’, the diftance between the SE£S and 
ESE lines. Whence, for the angle at B, it will be. 

As the fnm of the tides AC and AB 32.9 1.51720 

is to their difference - 8.9 - 0.94930 
fo is the tang, of half the 7 „ , 

fum of the angles B and C 5 ^ ^ 
to tang, of 4 their diff. - 410, 43’ •§- - 9-95025 

-confequently the angle B is 1140 51’; and fo the fet- 
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21’ E. Then for BC, the current’s drift in 3 hours, 
it will be, 

As the fine of B - 1140, 51’ -- 9.92700 

is to the diftance run AC 20.9 - 1.32025 

fo is the fine of A - 330, 45’ - 9.74474 

to BC - - 12.8 - 1.10719 

the current’s drift in 3 hours; and confequently the 

current fets EiN 2° 21’ E 4.266 miles an hour. 

§. 9. Concerning the Variation of the Compass, and 

howto find it from the true andobferved Amplitudes 
or Azimuths of the fun. 

1. The variation of the compafs is how far the north 

or fouth point of the needle ftands from the true fouth 

or north point of the horizon towards the eaft or weft ; 

or it is an arch of the horizon intercepted between the 

meridian of the place of obfervation and the magnetic 
meridian. 

2. It is abfolutely neceflary to know the variation 
of the compafs at fea, in order to correal the {hip’s 

courfe; for fince the fhip’s courfe is direfted by the 

compafs, itisevident that if the compafs be wrong, the 

true courfe will differ from the obferved, and confe¬ 

quently the whole reckoning differ from the truth. 

3. The fun’s true amplitude is an arch of the ho¬ 

rizon comprehended between the true eaft or weft 

point thereof, and the centre of the fun at rifing or 

fetting ; or it is the number of degrees, &c. that the 

centre of the fun is diftant from the true eaft or weft 
point of the horizon, towards the fonth or north. 

4. The fun’s magnetic amplitude is the number of 

degrees that the centre of the fun is from the eaft or 

weft point of the compafs, towards the fouth or north 

point of the fame at rifing or fetting. 

5. Having the declination of the fun, together with 
the latitude of the place of obfervation, we may from 

thence find the fun’s true amplitude, by the following 
aftronomic propofition, viz. 

As the co-fine of the latitude 
is to the radius 

So is the fine of the fun’s declination 

to the fine of the fun’s true amplitude 

which will be north or fouth according as the fun’s 
declination is north or fouth. 

Example. Required the fun’s true amplitude 

in the latitude of 410 50’ north, on the 23d day of 

April 1731. 

Firft, I find (from the tables of the fun’s declina¬ 

tion) that the fun’s declination the 23d of April is 

I5° 54* north ; then for the true amplitude, it will be, 
by the former analogy, 

As the co-fine of the lat. 410 50’ - 9.87221 
is to radius ... 10.00000 

fo is the fine of the deck 150, 54’, - 9.43769 

to the fine of the amplit. 21 , 35 , - 9.56548 

which is north, becaufe the declination is north at that 

time; and confequently, in the latitude of 40° 50’ 

north, the fun rifes on the 23d of April 21® 35’ from 

the eaft part of the horizon towards the north, and 
fets fo much from the weft the fame way. 

6. The fun’s true azimuth is the arch of the horizon 

intercepted between the meridian and the vertical circle 

paffing through-the centre of the fun at the time of 

obfervation. 
7. The 
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horizon,intercepted between the magnetic meridian and 
the vertical, palling through the fun. 

8. Having the latitude of the place of obfervation, 

together with the fun’s declination and altitude at the 

time of obfervation, we may find his true azimuth after 

the following method, viz. 

Make it, 

As the tangent of half the complement of the latitude 

is to the tangent of half the fum of the diftance of 

the fun from the pole and complement of the al¬ 

titude 

So is the tangent of half the difference between the 

diftance of the fun from the pole and complement of 

the altitude 
To the tangent of a fourth arch 

which fourth arch added to half the complement of 

the latitude will give a fifth arch, and this fifth arch 

leffened by the complement of the latitude will give a 

fixth arch. 

Then make it, 
As the radius 

is to the tangent of the altitude 

fo is the tangent of the fixth arch 

to the co-fine of the fun’s azimuth 

which is to be counted from the fouth or north, to 

the eaft or weft, according as the fun is fituated with 

refpeft to the place of obfervation. 
If the latitude of the place and declination of the 

fun be both north or both fouth, then the declination 

taken from 90° will gives the fun’s diftance from the 

pole; but if the latitude and declination be on con¬ 

trary fides of the equator, then the declination added 

to 90° will give the fun’s diftance from the neareft 

pole to the place of obfervation. 
Example. In the latitude of 510 32’ north, the 

fun having 19® 39* north declination, his altitude 

was found by obfervation to be 38® 18 : Required the 

azimuth. 
By the firft of the foregoing analogies, it will be 

As the tangent of 4- the com- " 

. plement of the latitude 
is to the tangent of ~ the fum 

of the diftance of the fun 

from the pole and comple¬ 

ment of the altitude 

fo is the tangent of half their 

difference 

to the tang, of a 4th arch 
which fourth arch 40° 20’, added to 19° 14’, half the 

complement of the latitude, gives a fifth arch 59°34’; 

and this fifth arch leffened by 38° 28’, the complement 

of the latitude, gives the fixth arch 210 06’; then 

for the azimuth, it will be, by the fecond of the pre¬ 

ceding analogies, 
As radius - » 10.00000 

is to the tang, of the altitude 38°, 18’ 9.89749 

fo is the tang, of the fixth arch 21 ,, 06 - 9.58644 

to the co-fine of thd azimuth 72 ,, 15 - 9.48393 
which, becaufe the latitude is north and the fun fouth 

of the place of obfervation, muft be counted from the 

fouth towards the eaft or weft ; and confequently, if 

the altitude of the fun was taken in the morning, the 

azimuth will be S 720 15’ E, or ESE 40 45’ E; 

but if the altitude was taken in the afternoon, the 

190, 14’ 9.54269 

6i„oi 10.25655 

9 „ l9 7-21499 

40,, 20 9.92885 
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azimuth will be S 720 15’ W, or WSW 40 45’Practicb 
wefterly. - ■ 

9. Having found the fun’s true amplitude or azimuth 
by the preceding analogies, and his magnetic ampli¬ 

tude or azimuth by obfervation, it is evident, if they 

agree, there is no variation; but if they difagree, then 

if the true and obferved amplitudes at the riling or 

fetting of the fufi be both of the fame name, i. e. 

either both north, or both fouth, their difference is 

the variation ; but if they be of different names, /. e. 

one north and the other fouth, their fum is the vari¬ 

ation. Again, if the true and obferved azimuth be 

both of the fame name, /. e. either both eaft or both 

weft, their difference is the variation : but if they be 

of different names, their fum is the variation : And to 

know whether the variation is eafterly, obferve this 
general rule, viz. 

Let the obferver’s face be turned to the fun : then 

if the true amplitude or azimuth be to the right-hand 

of the obferved, the variation is eafterly ; but if be td 
to the left, wefterly. 

To explain which, Let NESW (N° 3c.) reprefent PlateCCI1I 

a compafs, and fuppofe the fun is really EfS at the 

time of obfervatiou, but the obferver fees him off the 

eaft point of the compafs, and fo the true amplitude 

or azimuth of the fun is to the right of the magnetic 
or obferved; here it is evident that the E£S point of 

the compafs ought to lie where the eaft point is, and 

fo the north where the N3W is; consequently the 

north point of the compafs is a point too far eaft, i. e. 
the variation in this cafe is eafterly. The fame will 

hold when the amplitude or azimuth is taken on the 
weft fide of the meridian. 

Again, let the true amplitude or azimuth be to the 

left-hand of the obferved. Thus, fuppofe the fun is 

really E£N at the time of obfervation, but the obfer¬ 

ver fees him off the eaft point of the compafs, and fo 

the true amplitude or azimuth to the left of the ob¬ 
ferved: Here it is evident that the E£N point of the 

compafs ought to ftand where the eaft point is, and 

fo the north where the N5E point is; confequently 

the north point of the compafs lies a point too far 
wefterly; fo in this cafe the variation is weft. The 

fame will hold when the fun is obferved on the weft 
fide of the meridian. 

Example I. Suppofe the fun’s true amplitude at 

rifing is found to be E 140 20’ N, but by the compafs 

it is found to be E 26° 12’ : Required the variation, 

and which way it is. 

Since they are both the fame way, therefore 

From the magnetic amplitude - E 26°, 12* N, 

take the true amplitude - E 14 , 20 N. 

and there remains the variation - 11 , 52 E. 
which is eafterly, becaufe in this cafe the true ampli¬ 

tude is the right of the obferved. 
Example II. Suppofe the fun’s true amplitude 

at fetting is W 34° 26’ S, and his magnetic ampli¬ 

tude W 230 13’ S: Required the variation, and which 

way it is. 

Since they lie both the fame way, therefore 
From the fun’s true amplitude - W 430, 26’ S. 

take his magnetic amplitude - W 23 , 13 S. 

there remains the variation - 11 , 13 W. 
which 
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^ Vcafe, is to the left-hand of the obferved. 
Example III. Suppofe the fun’s true altitude 

at riling is found, to be 1.30 24* N, and his magnetic 

;E 12° 32’ S.: Required the variation, and which 

way it lies. 

Since the true and obferved amplitudes lie different 

ways, therefore 
To the true amplitude - E 13°, 24’ N. 

add the magnetic amplitude - E 12 , 32 S. 

the fum is the variation - 25 , 56 W. 

which is wefterly, becaufe the true amplitude is, in 

this cafe, to the left of the obferved. 

Example IV. Suppofe the fun’s true altitude at 

fetting is found to be W 8° 24’ N, but his magnetic 

.amplitude is W io° 13’ S : Required the variation. 

To the true amplitude - W 8°, 24’ N. 

add the magnetic - - W10 , 13 S, 

the fum is the variation - 18 , 37 E. 

which is eafterly, becaufe the true amplitude is to the 

right of the obferved. 

Example V. Suppofe the fun’s true azimuth at the 

time of obfervation is found to be N 86° 40’ E, but 

by the compafs it is N 73° 24’ E : Required the va¬ 

riation, and which way it lies. 

From the fun’s true azimuth. - N 86°, 40’ E. 

take the magnetical - - N 73 , 24 E. 

there remains the variation - 13 , 16 E. 

which is eafterly, becaufe the true azimuth is to the 

right of the obferved. 

Example VI. Suppofe the fun’s true azimuth is 
'S 30 24’ E, and the magnetical S 40 36’ W : Re¬ 

quired the variation, and which way it lies. 

To the true azimuth - - S30, 24’ E. 

add the magnetical azimuth - S4,36W. 

the fum is the variation - 8,00 W. 

•which is wefterly, becaufe the true azimuth is, in this 
cafe, to the left of the obferved. 

10. The variation of the compafs was firft obferved 

at London, in the year 1580, to be 11° 15’ eafterly, 

and in the year 1622 it was 6° o’ E.; alfo in the year 

1634, it was 40 05’ E. ftill decreafing, and the 

needle approaching the true meridian, till it coincided 

with it, and then there was no variation ; after which, 

the variation began to be wefterly ; and in the year 

1672, it was obferved to be 2° 30’ W.; alfo in the 

year 1683, it was 40 30’ W; and fince that time 

the variation ftill continues at London to increafe 

wefterly ; but how far it will go that way, time and 

obfervations will probably be the only means to dif- 
cover. 

Again, at Paris, in the year 1640, the variation 

was 30 00’ E. ; and in the year 1666, there was no 

variation; but in the year 1681, it was 2° 30’ W. 
and ftill continues to go wefterly. 

In fhort, from obftrvations made in different parts 

of the world, it appears, that in different places the 

variation differs both as to its quantity and denomina¬ 

tion, it being eaft in one place, and weft in another; 

the true caufe and theory of which, for want of a fuf- 
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ficient number of obfervations, has not as yet been Pa a 
fully explained. - 

$ 10. The Method' of keeping a Journalat fea ; and how 

to corrett it, by making proper allowance for the Lee¬ 
way, Variation, See. 

1. Leeway is the angle that the rhumb-line, up¬ 

on which the fhip endeavours to fail, makes with the 

rhumb (he really fails upon. This is occafioned by 

the force of the wind or furge of the fea, when flie 

lies to the windward, or is clofe-hauled, which caufes 

her to fall off and glide fideways from the point of the 

compafs fhe capes at. Thus let NESW (N° 31.) re- 

prefent the compafs; and fuppofe a fhip at C capes 

at, or endeavours to fail upon, the rhumb Ca; but 

by the force of the wind, and furge of the fea, fhe is 

obliged to fall off, and make her way good up¬ 

on the rhumb Cb: then the angle aCb is the lee¬ 

way; and if that angle be equal to one point, the 

ftiip is faid to make one point lee-way; and if equal to 

two points, the ftiip js faid to make two points lee¬ 
way, Sec. 

The quantity of this angle is very uncertain, be¬ 

caufe fome fhips, with the fame quantity of fail, and 

with the fame gale, will make more lee-way than 

others ; it depending much upon the mould and trim 

of the fhip, and the quantity of water that ftie draws. 

The common allowances that are generally made for 
the lee-way, are as follow. 

1. If a fhip be clofe hauled, has all her fails fet, 
the water Cmooth, and a moderate gale of wind, ftie 

is then fuppoled to make little or no lee-way. 

2. If it blow fo frelh as to caufe the fmall fails be 
handed, it is ufual to allow one point. 

3. If it blow fo hard that the top-fails muft be clofe 

reeft, then the common allowance is two points for 
lee-way. 

4. If one top-fail muft be handed, then the fhip 

is.iuppofed to make between two and three points lee¬ 
way. 

5. When both top-fails muft be handed, then the 

allowance is about four points for lee-way. 

6. If it blows fo hard as to occafion the fore- 

courfe to be handed, the allowance is between 5? and 
6 points. 

7. When both main and fore-cotirfes mull be hand¬ 

ed, then 6 or 6^- points are commonly allowed for lee¬ 
way. 

8. When the mizen is handed, and the fhip is try¬ 

ing a-hull, (he is then commonly allowed about 7 
points for lee-way. 

3. Though thefe rules are fuch as are generally 

made ufe of, yet fince the lee-way depends much up¬ 

on the mould and trim of the (hip, it is evident that 

they cannot exactly ferve to every ftiip ; and there¬ 

fore the heft way is to find it by obfervation. Thus, 

let the fhip’s wake be fet by a compafs in the poop, 

and the oppofite rhumb is the true courfe made good 

by the (hip ; then the difference between this arid the 

courfe given by the compafs in the binacle, is the lee¬ 

way required. If the fhip be within fight of land; 

then the lee-way may be exaftly found by obfervinga 

point on the land which continues to bear the fame 

way, and the diftance between the point of the com- 

pafs 
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KAcTicEpafs it lies upon, snd the point the (hip capes at, will 

I he the lee-way. Thus, fuppo-fe a (hip at C, is lying 

up NWji, towards A ; but inftead of keeping that 

courfe, (he is carried on the NNE line CB, and con- 

Fequently the point B continues to bear the fame way 

from the (hip : Here it is evident, that the angle 

ACB, or the diftanee between the N5AV line that the 

fhip capes at, and the NNE line that the (hip really 

fails upon, will be the lee-way. 
4. Having the courfe ileered, and the lee-way, 

oiven ; we may from thence find the true courfe by the 

• following method, viz. Let yonr face be turned di- 

re&ly to the windward ; and if the fliip have her lar¬ 

board tacks on board, count the lee-way from the 

courfe fleered towards the right hand ; but if the ftar- 

board tacks be an board, then count it from the courfe 

fleered towards the left hand. Thus, fuppofe the 

wind at north, and the fliip lies up within 6 points of 

the wind, with her larboard tacks on board, making 

one point lee-way; here it is plain, that the courfe 

fleered is ENE, and the true courfe EiN: alfo fnp- 

pofe the wind is at NNW, and the fliip lies up within 
points of the wind, with her (larboard tack on 

board, making point lee-way; it is evident that 

the true courfe, in this cafe, is WSW. 
5. We have (hewed, in the lad feftion, how to find 

the variation of the compafs ; and from what has been 

faid there, we have this general rule for finding the 

(hip’s true courfe,having the courfe (leered and the vari¬ 

ation given, viz. Let your face be turned towards the 

point of the compafs upon which the (hip is (leered ; 

and if the variation be eafterly, count the quantity of 

it from the courfe (leered towards the right hand; but 

if wefterly, towards the left hand; and the courfe thus 

found is the true courfe (leered. Thus, fuppofe the 
courfe (leered is N£E, and the variation one point ea¬ 

fterly ; then the true courfe (leered will be NNE; Al¬ 
fo fuppofe, the courfe (leered is NEiE, and the varia¬ 

tion one point wefterly; then, in this cafe, the true 

courfe will be NE; and fo of others. 
Hence, by knowing the lee-way variation, and 

courfe (leered, we may from thence find the (hip’s true 

courfe; but if there be a current underfoot, then that 

mull be tried, and proper allowances made for it, as 

has been fliown in the fe&ion concerning Currents, 

from thence to find the true courfe. 
6. After making all the proper allowances for find¬ 

ing the (hip’s true courfe, and making as juft an elti- 

mate of the diftanee as we can ; yet by reafon of the 

many accidents that attend a (hip in a day’s running, 

fuch as different rates of failing betwpen the times of 

heaving the log; the want of due care at the helm by 

not keeping her (leady, but fuffering her to yaw and 

fall off; fudden dorms, when no account can be kept, 

&c.; the latitude by account frequently differs from 

the latitude by obfervation : and when that happens, 

it is evident there mud be fome error in the reckon¬ 
ing; to difeover which, and where it lies, and alfo how 

to corredl the reckoning, you may obferve the follow¬ 

ing rules. 
id, If the (hip fail near the meridian, or within 2 

or points thereof ; then if the latitude by account 
difagrees with the latitude by obfervation, it is mod 

likely that the error lies in the diftanee run; for it is 

plain, that itutbis cafe.it will require a very fenfible 

error in the coflrfe to make any confiderable error inPRAcs-me 
the difference of latitude, which cannot well happen”- 

if due care be taken at the helm, and proper allowances 
be made for the lee-way, variation, and currents, 

Confequently, if the courfe be pretty near the truth, 
and the error in the diftanee run regularly through the 

whole, we may, from the latitude obtained by obfer- 

vatiQn, corred the diftanee and departure by account, 
by the following analogies, viz. 

As the dfference of latitude by account 
is to the true difference of latitude. 

So is the departure by account 
to the true departure. 

And fo is the dired diftanee by account 
to the true dired diftanee. 

The reafon of this is plain: for let AB (N° 33.) 
•denote the meridian of the (hip at A, and fuppofe 

the (hip fails upon the rhumb AE near the meridian,, 

till by account (he is found in C, and confequently her 
difference of latitude by account is AB ; but by ob¬ 

fervation (he is found in the parallel ED, and fo her 

true difference of latitude is AD, her trite diftanee 
AE, and her true departure DE; then, fince the tri¬ 

angles ABC ADE are fimilar, it will be AB: AD- 

: : BC : DE, and AB : AD : : AC : AE. 

Example. Suppofe a fliip from the latitude of 450' 
20' north, after having failed upon feveral courfes 

near the meridian for 24 hours, her difference of la¬ 

titude is computed to be upon the whole 95 miles 

foutherly, and her departure 34 miles eafterly ; but by 

obfervation (he is found to be in the latitude of 430 

10’ north, and confequently her true difference of la¬ 

titude is 130 miles foutherly: then for the true de¬ 

parture, it will be, As the difference of latitude by 

account 95 is to the true difference of latitude 130; fo 
is the departure by account 34 to the true departure 

46.52, and fo is the diftanee by account 100.9 to the 
true diftanee 138. 

2dly, If the courfes are for the mod part near the 
parallel of eaft and weft, and the direct courfe be 

within jx or 6 points of the meridian ; then if the la¬ 

titude by account differs from the obferved latitude, it 
is mod probable that the error lies in the courfe ordi¬ 

nance, or perhaps both ; for in this cafe it is evi¬ 
dent, the departure by account will be very near¬ 

ly true ; and thence by the help of this, and the 

true difference of latitude, may the true courfe and 

diredl diftanee be readily found by Cafe 4. of Plane- 
Sailing. 

Example. Suppofe a (hip from the latitude of43° 

50’ north, after having failed upon feveral courfes near 

the parallel of eaft and weft, for the fpace of 24 hours, 

is found by dead reckoning to be in the latitude of 

420 45’ north, and to have made 160 miles of wefting; 

but by a good obfervation the (hip is found to be in the 

latitude of 420 35’ north :. Required the true courfe, 

and diredt diftanee failed. 

With the true difference of latitude 75 miles, and 

departure 160 miles, we fliall find (by Cafe 4. of 

Plane Sailing) the true courfe to be S. 64° 53’ W. 

and the diredt diftanee 176.7 miles. 
3dljr, If the courfes are for the mod part near the 

middle of the quadrant, and the diredl courfe within 2 

and 6 points of the meridian ; then the error may be 

either in the courfe or in the diftanee, or in both, 

which. 
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PnAcrrrE which will caufe an error both in the difference of la* 

titude and departure ; to correft which, having found 
the true difference of latitude by obfervation, with 

this, and the direft diftance by dead reckoning, find 

a new departure (by Cafe 3. of Plane Sailing;) then 

half the fum of this departure, and that by dead rec¬ 

koning, will be nearly equal to the true departure; 
and confequently with this, and the true difference of 

latitude, we may (by Cafe 4. of Plane Sailing) find 

the true courfe and diftance. 
Example. Suppofe a fhip from the latitude of 440 

38' north, fails between fouth and eaft upon feveral 

cotirfes, near the middle of the quadrant, for the 

fpace of 24 hours, and is then found by dead reckon¬ 

ings to be in the latitude of 420 15’ north, and to 

have made of eafting 136 miles; but by obfervation 
file is found to be in the latitude of 420 04" north: Re¬ 

quired her true courfe and diftance. 

With the true diftance of latitude 154 miles, and 

the direft diftance by dead reckoning 197.4, you 
will find (by Cafe 3. of Plane Sailing) the new de¬ 

parture to be 123.4, an^ half the fum of this and the 

departure by dead reckoning will be 123.7 the true de¬ 

parture ; then with this, and the true difference of la- 

A T I O N. Part II. 
titude, you will find (by Cafe 4. of Plane Sailhig), Practic* 

the true courfe to be S. 390 oo’ E. and the direft di- 

ttance 198.2 miles. 
7. In keeping a fhip’s reckoning at fea, the com¬ 

mon method is to take from the log-board the feveral 
courfes and diftances failed by the fhip laft 24 hours, 

and to transfer thefe together with the mod remark¬ 

able occurrences into the log-book, into which alfo 

are inferted the courfes corre&ed, and the difference 

of latitude and difference of longitude made good 

upon each; then the whole day’s work being finifhed 

in the log-book, if the latitude by account agree with 
the latitude by obfervation, the fhip’3 place will be 

truly determined ; if not, then the reckoning muft be 

corre&ed according to the preceding rules, and placed 

in the journal. 

The form of the Log-book and Journal, together 

with an example of 2 days work, you have here fub- 

joined. 

Note, to exprefs the days of the week, they com¬ 

monly ufe the chara&ers by which the fun and'planets 

are expreffed, viz- © denotes Sunday, j) Monday, 
cf Tuefday, Wednefday, If Thurfday, Friday, and 

F) denotes Saturday. 

§ u • The Form of the Log-Book, with the Manner of working Days Works at Sea. 

The Log-Book. 

H. 

1 

2 

3 

K. Courfes. Winds. 

1 
1 

North 

4 

S6 

7 
.8 

9 

7 
7 

7 

7 
6 

SWiS N*E 

to 

11 
12 

6 
6 

. .6 1 

ssw Eb S 

1 6 

2 6 1 SWbW NNE 

3 6 1 

4 7 

5 7 1 

6 8 

7 8 

8 8 sw ENE 

9 8 T 

IC 9 
11 8 I SWfW NE3E 

; 12 8 I 

Obfervations and 
Accidents.]).— 
Day of- 

Fair weather, at 

four this afternoon 
I took' my depar¬ 

ture from the Li 

zard; in the lati¬ 
tude of 50 00 

north, it bearing 

N N E, diftance 

five leagues* 

The galeincrea- 
fing and being un 

der all our fails. 

After three this 
morning, frequent 

fhowers with thick 
weather till near 

The variation I 
reckon to be one 

point wefterly. 

The Log-Book. 

CourfesCorreA. Diit. Diff. Lat. Diff. Long. 

8 SW 

S bW 
S W 

S WJS 

S WJ-S 

5° 
>9 

49 
24.5 

25.5 

N. | S. E. * 1 W. 

46.2 

18.6 
29.7 
20.2 

19.5 

29.4 

5-5 

45-5 
20.0 

24.6 

144.2 125.0 

Hence the fhip, by account, has come to the lati¬ 

tude of 470 46' north, and has differed her longitude 

2° 5' wefterly ; fo this day I have made my way good 

S. 310 31' W. diftance 157.4 miles. 
At noon the Lizard bore from me N. 310 31' E. 

diftance 157.4 miles} and having obferved the lati¬ 

tude, I found it agreed with the latitude by account. 

The 
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The Log-Book. 

H. K. Courfes. Winds. Obfervations and 
Accidents c?— 

Day of- 

1 2 ssw w This 24 hours, 
2 1 1 Handed the main ftronggaleof wind 

3 1 1 and fore courfes, and variable. 

4 I 1 iee-way 6 points. 

f 1 1 
6 1 

7 1 

8 i 1 The wind increa- 

9 1 fing, we tried a 
10 1 hull, lee-way 7 The variation I 
11 1 points. judge to be 1 
12 I 1 point weft. 

~ 2 SWbW NW£W 
2 I 1 Set main-fail, lee¬ 

3 I way 44 points. 

4 ”7 

5 1 
6 1 1 

7 1 

8 4 S £ E SWiW 

9 4 1 Set fore-fail, lee¬ 

10 4 1 way 3 points. 

11 5 Lat. by obferva¬ 

12 4 1 tion, 470 06* N. 

The Log-Book. 

CourfesCorre&.Dift. Diff. Lat. Diff. Long. 

SEJE 
ESE 

S £ E 

32-5 
6 

9 

N. S. E. W. 

17.8 

2-3 
8.9 

37-7 
10.6 

*•3 

29.0 49.6 

Hence the fhip, by account, has come to the lati¬ 

tude of 470 17* north, and has differed her longitude 
49’ eaflerly; confequently fhe has got x° 16* to the 

weftward of the Lizard, and ha* made her way good 

the laft 24 hours 849° 08* E, diftance 44.3 miles. 

At noon the Lizard bore from me north 170 7’eaft, 
diftance 170.6 miles. 

This day I had an obfervation, and found the lati¬ 

tude by account to difagree with the latitude by ob¬ 

fervation by 11 minutes, I being fo much further to 

the fouthward than by dead reckoning, which by the 

third of the preceding rules I corredt as in the Journal. 

A Journal from the Lizard towards Jamaica in the fhip Neptune, J. M. commander. 

WeeE 

Days. 

Months 

Years. 

iMonth 

Days. 
Winds. Direft Courfe. 

Dift. 

Miles 
Latitude 
Correft. 

Whole Diff. 

Long. made. 
Bearing and Dift. 

from the Lizard. 
Remarkable Obferva¬ 
tions and Accidents. 

D 
1 1 N5E 

E £ S 
NNE 

ENE 

NEJE 

S31, 31 W >57-4 47°» 46’ 20, 5’ W At noon the 
Lizard bore N. 

310 31* E. Dift. 

157.4 miles. 

Fair weather at four 
P. M. I took my de¬ 

parture from the Li¬ 
zard, it bearing NNE 

diftance 5 leagues. 

& Weft 

NWiW 

SW£W 

S 34, 01 E 8.2 47°» 06’ i°, 55* W At noon the 

Lizard bore S. 

170 55/ W. Dift. 
183 miles. 

Strong gales of wind 

and variable. 

30 I Vol. VII. Inland 
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Navigation Inland Navigation. See CANAt, and Trade. 

H. NAUMACHIA, In antiquity, a fhew or fpec- 
Nautilus. tac]e among the ancient Romans, reprefenting a fea- 

fight. 
NAUM BURG, a town of Germany, in the circle 

of Upper Saxony, capital of the county of Saxe- 

Naumburg, fituated on the river Sala, in E. Long. 

11. 20. N. Lat. 51. 12. 

NAUPACTUS, or Naupactum, (anc. geogr.), 

the extreme or outmoft town of the JEtolians, for¬ 
merly belonging to the Locrians, but adjudged l>y 

Philip to the former: fo called from the fhipbuilding 

there carried on, and fituated near Antirrhium on the 

Corinthian bay. Naupa£iust the epithet. Now Le- 

panto, a port-town of Achaia or Livadia, on the 

north fide of the gulf of that name. E. Long. 22. 20. 

N. Lat. 38. o. 

NAUPORTUS, orNAUPORTUM, (anc. geogr.), a 

town on a cognomina] river, towards its fource, in 

Pannonia Superior. The reafon of the name, ac¬ 

cording to Pliny, is, that the Ihip Argo, after coming 

up the Danube, the Save, and the Laubach, was 

thence carried on mens fhoulders over the Alps into 

the Adriatic. The river Nauportus rifes in the Alps, 

near Longaticum, at the diftance of fix miles from the 

town Nauportum ; which was a colony of the Tau- 

rifci, a people on the confines of Noricum. Now 
Upper Laubach in Carinthia, on the river Laubach. 

E. Long. 14.40. N. Lat. 46. 28. 
NAUSEA, or sickness; a retching or propenfity 

and endeavour to vomit, arifing from fomething which 
irritates the ftomach. 

NAUTILUS, in zoology, a genus belonging to 

the order of vermes teftacea. The {hell confifts of 

one fpiral valve, divided into feveral apartments by 

artitions. There are 17 fpecies, chiefly diftinguifhed 
y particularities in their {hells. 

Bonani obferves, that this genus of {hell-fifti is very 

well named from the Greek which fignifies 

both “a (hip,” and “a failor;” for that the {hells of 

all the nautili carry the appearance of a Ihip with a 

very high poop. Different authors, both ancient and 

modern, have called the nautilus by the names of 

pompilus, nauplius, nauticus, ovum polypi, polypus tejla- 

ceus ; and the French call it le voilier. It is by fome 

imagined, that men firft learned the art of navigation 

from this-animal. See Hijlory ^Navigation. 

The moft remarkable divifion of the nautili is into 

the thin and thick-{helled kinds. The firft is called 

nautilus papyraceus; and its {hell is indeed no thicker 
than a piece of paper when out of the water. This 

fpecies is not at all fattened to its {hell; but there is 

an opinion, as old as the days of Pliny, that this crea¬ 

ture creeps out of its {hell, and goes on {hore to feed. 

When this fpecies is to fail, it expands two of its arms 

on high, and between thefe fupports a mei.-.brane, 

which it throws out on this occafion: this ferves for 

its fail, and the two other arms it hangs out of its 
{hell, to ferve occafionally either as oars or as a fteer- 

age; but this laft office is generally ferved by the tail. 

When the fea is calm, it is frequent to fee numbers of 
thefe creatures diverting themfelves in this manner: 

but as foon as a ftorm rifes, or any thing gives them 

dilturbance, they draw in their legs, and take in as 

much water as makes them fpecifically heavier than 

that in which they float; and then they fink to the Nautilus, 
bottom. When they rife again, they void this water Navy, 

by a number of holes, of which their legs are full. ‘ 
The other nautilus, whofe {hell is thick, never quits 

that habitation. This {hell is divided into 40 or more 

partitions, which grow fmaller and fmaller as they 

approach the extremity or centre of the ftielj: be¬ 

tween every one of thefe cells and the adjoining ones 

there is a communication by means of a hole in the 

centre of every one of the partitions. Through this 

hole there runs a pipe of the whole length of the {hell. 

It is fuppofed by many, that by means of this pipe 
the fifli occafionally pafies from one cell to another; 

but this feems by no means probable, as the fifli muft 
undoubtedly be crufhed to ’death by palling through 

it. It is much more likely that the fifli always occu¬ 

pies the largeft chamber in its {hell; that is, it lives 

in the cavity between the mouth and the firft parti¬ 

tion, and that it never removes out of this; but that 

all the apparatus of cells, and a pipe of communica¬ 

tion which we fo much admire, ferves only to admit 

occafionally air or water into the {hell, in fuch pro¬ 

portion as may ferve the creature in its intentions of 
fwimming. 

Some authors call this {hell the concha margariti- 
fera: but this can be only on account of the fine co¬ 

lour on its infide, which is more beautiful than any 

other mother-of-pearl ; for it has not been obferved 
that this fpecies of fifli ever produced pearls. It mutt 

be obferved, that the polypus is by no means to be 

confounded with the paper-fhelled nautilus, notwith- 

ftanding the great refemblance in the arms and body 

of the inclofed fifli; nor is the cornu ammonis, fo fre¬ 

quently found foffile, to be confounded with the 
thick- fhelled nautilus, though the concamerations and 

general ftru&ure of the fiiell are alike in both; for 

there are great and effential differences between all 
thefe genera. 

NAVY, the fleet or {hipping of a prince or ftate. 
See Marine. 

The management of the Britifli navy-royal under the 

lord high admiral of Great Britain, is entrufted to prin¬ 

cipal officers and commiffioners of the navy, who hold 

their places by patent. The principal officers of the navy 

are four, viz. the treafurer, whole bufinefs it is to re¬ 

ceive money out of the exchequer, and to pay all the 
charges of the navy, by warrant from the principal 

officers: comptroller, who attends and controuls all 

payment of wages, is to know the rates of ftores, to 

examine and audit all accounts, &c.: furveyor, who 

is to know the ftates of all ftores, and fee wants fup- 

plied; to eftimate repairs, charge boatfwains, &c. 

with what ftores they receive, and at the end of each 

voyage to ftate and audit accounts: clerk of the ads, 

whofe bufinefs it is to record all orders, coutrads, bills, 

warrants, &c. * 
The commiflioners of the navy are five: the firft: 

executes that part of the comptroller’s duty which re¬ 
lates to the comptrolling the vidualler’s accounts; 

the fecond, another part of the faid comptroller’s duty 

relating to the account of the ftorekeepers of the 
yard; the third has the diredion of the navy at the 

port of Portfmouth; the fourth has the fame at Chat¬ 

ham ; and the fifth at Plymouth. There are alfo 

other commiffioners at large, the number more or 
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Navy Jefs according to the exigencies of public affairs; 

ll and fince the increafe of the royal navy, thefe have 

axus' feveral clerks under them, with falaries allowed by 

the king. 

The victualling of the royal navy hath formerly 

been undertaken by contraft ; but Is now managed 

by commiffioners, who hold their office on Tower-hill, 

London. The navy-office Is where the whole bufinefs 

concerning the navy is managed by the principal offi¬ 

cers and commiffioners. 

The royal navy of Great Britain Is now in a very 

flourifhing ftate, having been diligently kept up in 

late reigns, as the natural ftrength of the kingdom. 

When it Is complete, it is divided into three fqua- 

dions, diflinguifhed by the colours of the flags carried 
by the refpeiftive admirals belonging to the fame, viz. 

red, 'white, and blue; the principal commander of 

which bears the title of admiral: and each has under 

him a vice-admiral and a rear-admiral, who are like- 
wife flag-officers. 

Navy-Exercife. See Exercise. 

Navy-Difcipline or Regulations. See Maritime 

State. 
NAXIA, or Naxos, a conflderable ifland of the 

Archipelago, 25 miles In length, and 88 In circum¬ 

ference. The whole ifland is covered with orange, olive, 

lemon, cedar, citron, pomegranate, fig, and mulberry- 

trees; and there are a great many fprings and brooks. 

This ifland has no harbour; and yet they carry on a 

conflderable trade in barley, wine, figs, cotton, filk, 
flax, cheefe, fait, oxen, iheep, mules, and oil. They 

burn only oil of maftic, though olive-oil is exceeding 

cheap. It is inhabited both by Greeks and Latins, 

who live in great dread of the Turks: for when the 

meanCft of their fhips appear here, they always wear 
red caps like galley-flaves, and tremble before the 

lowed officer; but, as foon as they are gone, they put 

on their caps of velvet. The ladies are fo vain, that, 

when they return out of the country, they have 40 
women in their train, half on foot and half on affes, 

one of whom carries a napkin or two, another a petti¬ 

coat, another a pair of dockings, and fo on; which is 

a very ridiculous fight to flrangers. There are four 

archbifhops fees in this ifland, and a great many vil¬ 

lages ; but fo thin of people, that the whole ifland 

does not contain above 8000 inhabitants. Thehighed 

mountain is Zia, which fignifies “ the mountain of 
Jupiter.” There are but few antiquities, except fome 

fmall remains of the temple of Bacchus. Some fay 

they have mines of gold and filver; however, there is 

one of emery, which is fo common here, and fo cheap, 

that the Englifh often ballad their fhips therewith. 

Naxos, or Naxia, a conflderable town, and capital 
of the ifle of Naxos, over-againd the ifle of Paros, 

with a caflle and two archbifhops fees, the one Greek 

and the other Latin. The greated part of the in¬ 

habitants are Greeks. E. Long. 25. 51. N. Lat. 

37- 8. 
NAXUS (anc. geogr.), the mod remarkable of 

the Cyclades, 18 miles to the ead of Delos; called 

Strongyle, then Dia, and Dionyfias. Some have called 

it Sicily the Lefs. Now called Naxia, Nixia, or Naxos. 

E. Long. 26. 5. N. Lat. 36. 30. 

Naxus (anc. geogr.), a town of Crete, famous for 

its hones, called Lapis Naxius. Another of Sicily, 

built by the Chalcidian; fituate on the fouth fide of Nazareties 

Mount Taurus, dedroyed by Dionyfius the tyrant; I! 

from whofe ruins Tauromtnium, built by Timoleon, Nfapo 1?~ 
either arofe or was licreafed, (Plutarch). 

NAZARENES, in church-hidory, a name origi¬ 

nally given to all Chrifiians in general, on account that 

Jefus Chrift was of the city of Nazareth; but after¬ 

wards redrained to a fet of heretics, whofe religion 

confided of a flrange jumble of Judaifm and Chridia- 

nity, obferving at the fame time the Mofaical law, and 
the rites of the Chridian religion. 

NAZARETH (anc. geogr.), a town of Galilee 

near mount Tabor, fituate on an eminence; the place 

of the annunciation or conception of our Saviour, and 

of his refidence till he entered on his public minidry 
at 30 years of age. 

NAZARITES, among the Jews, perfons who, ei¬ 
ther of themfelves, or by their parents, were dedicated 

to the obfervation of Nazaritefhip. They were of two 

forts; namely, fuch as were bound to this obfervance 

only for a fhort time, as a week or a month; or thofc 

who were bound to it all their lives. All that we find 

peculiar in the latter’s way of life is, that they were 

to abdain from wine and all intoxicating liquors, and 
never to fliave or cut off the hair of their heads. 

The fird fort of Nazarites were, moreover, to avoid all 
defilement; and if they chanced to contract any pol¬ 

lution before the term was expired, they were obliged 

to begin afrefh. Women as well as men might bind 

themfelves to this vow. 

NAZIANZEN. See Gregory Nazianzen. 
NEALED, among feamen, is ufed when the 

founding is deep water clofe to the fhore ; as alfo 

when the ihore is fandy, clayey, oozy, or foul and 

rocky ground. 

NEALING, or rather Annealing, a term ufed 

for the preparing of feveral matters, by heating or 

baking them in the oven, or the like. 

NEAPED* When a fhip wants water, fo that fhe 

cannot get out of the harbour, off the ground, or 
out of the dock, the feamen fay fhe is neaped, or be¬ 

ne aped. 
NEAPOLIS (anc. geogr.), a city of the Higher 

Egypt, in the Nomos Panopolitanus, between Thebss 

to the fouth, and Panopolis to tlie north, on the ead fide 

of the Nile. Otherwise called Caene.—A fecond Nea- 
pohs of Babylonia, fituate near the Euphrates, on the 

fouth fide.—A third of Campania, an ancieut towu, and 

a colony from Cumae, called at fird Parthenope, from the 

tomb of the firen of that name, (Velleius, Pliny, Strabo); 

accounted a Greek city, and a great dickler for Greek 
ufages, (Livy, Tacitus). Its hot baths were in no¬ 

thing inferior to tliofe of Baiae, accordiug to Strabo: 

at two miles diflance from it flands the monument of 
Virgil, held in religious veneration by learned pofle- 

rity. The Younger Pliny relates, that Virgil’s birth¬ 

day was more religioufly obferved by Silius ltalicus 

than his own, efpecially at Naples, where he reforted 

to his tomb as to a temple. The city is waflied by 

river Sebelhus. Virgil feigns the nymph Sebethis to 

prefide over the dream. Now Naples, capital of the 

kingdom of that name; E. Long. 15. 12. N. Lat. 
41. 6.—A fourth, Neapolis of Curia, near the Me¬ 

ander, (Ptolemy).—A fifth, an inland town of Cyre- 

naica, fituate between Ptolemais and Arfinoe, (Pto- 
30 I 2 lemy); 
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Neat leray) ; and to be diftinguifhed from the Caenopolis, 

!l or Neapolis, on the eaft border of the fame province, 
Neceffity. j—A fixth, of Ionia, (Strabo); which belonged 

firfl to the Ephefians, but afterwards to the Samians, 
who exchanged Marathefium, a more diftant city, for 

a nearer.-—A feventh, Neapolis of Macedonia Ad- 

jefta, fituate at the diftance of 12 miles to the eaft of 

Philippi, (Antonine).—An eighth, Neapolis of Pifi- 

dia, on the borders of Galatia, fituate between Am- 
blada and Pappa, (Ptolemy). — A ninth, of Samaria, 

the ancient Siehem, which fee; fo called upon its re- 

ftoration by the Romans, (Coin, Pliny, Jofephus).— 
A tenth, of Sardinia, fituate on the fouth-weft fide of 

the ifland, 30 miles to the north of Metalla: now 

called Neapoli.—An eleventh, of the Regio Syrtica, 

called alfo Leptis.—A twelfth, of Zeugitana on the 

Mediterranean, to the eaft of Clypea, and fouth of the 

Promontorium Mercnrii. 

NEAT or Net Weight, the weight of a commo¬ 

dity alone, clear of the calk, bag, cafe, or even 

filth. See Net. 
NEBIO, or Nebbio, a ruined city of Italy, on the 

north fide of the ifland of Corfica, with a bifhop’s fee, 

whofe bifhop refides at San Florenzo, from which it is 

a mile diftant. 
NEBO (anc. geogr.), a very high mountain, apart 

of the mountains Abarim, and their higheft top, whi¬ 

ther Mofes was ordered to afcend to take a view of 

the land of Canaan, and there die. Situate in the land 

of Moab, over-againft Jericho: with a cognominal 

town at its foot (Ifaiah) belonging to the Reubenites, 

which afterwards returned to the Moabites; in Je¬ 

rome’s time defolate; eight miles to the fouth of 

Hefhbon. 

NEBUCHADNEZZAR. See Nabvchadnez- 

zar. 
NEBULY, or Nebulee, in heraldry, is when a 

coat is charged with feveral little figures, in form 

of words running within one another, or when the 

outline of a bordure, ordinary, &c. is indented or 

waved. 
NECESSITY, whatever is done by a neceflary 

caufe, or a power that is irrefiftible ; in which fenfe 

it is oppofed to freedom. See Metaphysics, 

n° 78—80. 
Necessity, in law, as it implies a defied of will, 

excufes from the guilt of crimes. See Crime. 

Compulfion and inevitable neceflity are a conftraint 
tlacifl. Upon the will, whereby a man is urged to do that 

ommm. which his judgment difapproves; and which, it is to 
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man law, it is not our bufinefs to decide; though, Ncee 

among the cafuifts, it is believed the queflion will 
hardly bear a doubt. But, however that may be, 

obedience to the laws in being is undoubtedly a fuffi- 

cient extenuation of civil guilt before the municipal 

tribunal. The fberiff who burnt Latimer and Ridley 

in the bigotted days of queen Mary, was not liable to 
punifhment from Elizabeth for executing fo horrid an 

office; being juftified by the commands of that ma- 

giftracy which endeavoured to reftore Superftition, 

under the holy aufpices of its mercilefs After, Perfec¬ 
tion. 

As to perfons in private relations, the principal 

cafe where conftraint of a fuperior is allowed as an 

excufe for criminal mifconduft, is with regard to the 

matrimonial fubjeftion of the wife to her hufband: 

for neither a fon or a fervant are excufed for the com- 
miflion of any crime, whether capital or therwife, by 

the command or coercion of the parent or matter ; 
though in fomc cafes the command or authority of 

the hufband, either exprefs or implied, will privilege 

the wife from punifhment, even for capital offences. 

And therefore if a woman commit theft, burglary, or 

other civil offences again ft the law3 of fociety, by the 
coercion of her hufband, or even in his company, 

which the law conftrues a coercion, fhe is not guilty 

of any crime; being confidered as afting by compul. 

fion, and not of her own will. Which doftrine is at 

leaft tooo years old in this kingdom, being to be 

found among the laws of king Ina the Weft-Saxon, 

And it appears, that, among the northern nations on 

the continent, this privilege extended to any woman 
tranfgrelfing in concert with a man, and to any fervant 

that committed a joint offence with a freeman: the 

male or freeman only was punifhed, the female or flave 
difmiffed; “ procul duhio quod alterum lihertas, alterum 
necejfitas impelleret." But (belides that, in our law, 

which is a ftranger to flavery, no impunity is given to 

fervants, who are as much free agents as their mafters) 
even with regard to wives, this rule admits of an ex¬ 

ception in crimes that are mala in fe, and prohibited 

by the law of nature; as murder, and the like: not 

only becaufe thefe are of a deeper dye; but alfo, fince 
in a ftate of nature no one is in fubjeftion to another, 

it would be unreafonable to fcreen an offender from 

the punifhment due to natural crimes, by the refine¬ 

ments and fubordlnations of civil fociety. In treafon 

alfo, (the higheft crime which a member of fociety 

can, as fuch, be guilty of), no plea in coverture fhall 

excufe the wife 5 no prefumption of the hufband’s 
be prefumed, his will (if left to itfelf) would rejeft. coercion fhall extenuate her guilt: as well becaufe of 

As punifhments are therefore only inflicted for the —r-"r" —1 A-“—- — 

abufe of that free-will which God has given to man, 

it is highly juft and equitable that a man fhould be 

excufed for thofe afts which are done through un¬ 
avoidable force and compulfion. 

1. Of this nature, in the firfl place, is the obliga¬ 

tion of civil fubjeftion, whereby the inferior is con- 

ftraiiied by the fuperior to aft contrary to what his 

own reafon and inclination would fuggefl: as when 
a legiflator eflablifhes iniquity by a law, and com¬ 

mands the fubjeft to do an aft contrary to religion or 

found morality. How far this excufe will be admitted 

in foro confcientice, or whether the inferior in this cafe 

is npt bound to obey the divine rather than the hu- 

the odioufnefs and dangerous confequence of the 

crime itfelf, as becaufe the hufband, having broken 

through the mod facred tie of focial community by 
rebellion againft the ftate, has no right to that obe¬ 

dience from a wife, which he himfelf as a fubjeft has 

forgotten to pay. In inferior mifdemefnors alfo, we 

may remark another exception, that a wife may be 

indifted and fet in the pillory nvith her hufband, for 
keeping a brothel: for this is an offence touching the 

domeftic oeconomy or government of the houfe, in 

which the wife has a principal fhare; and is alfo fuch 
an offence as the law prefumes to be generally con- 

dufted by the intrigues of the female fex. And in all 

cafes where the wife offends alone, without the com¬ 
pany. 
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pany or coercion of her hufband, flie is refponfible for 
her offence as much as any feme-fole. 

2. Another fpecies of compulfion or neceflity is 
what our law calls durefs per minas; or threats anJ 

menaces, which induce a fear of death or other bodily 

harm, and which take away for that reafon the guilt 
of many crimes and mifdemefrxors, at lead before the 

human tribunal. But then that fear which compels a 

man to do an unwarrantable adlion ought to be juft and 

well-grounded: fuch, “ qui cadere pojfit in vimm con- 

Jlantemt non timidum et meticulofum,” as Bradion ex- 
prefTes it, in the words of the civil law. Therefore, in 

time of war or rebellion, a man may be juftified in doing 

many treafonable adis by compulfion of the enemy or 
rebels, which would admit of no excufe in the time of 

peace. This, however, feems only, of at lcaft princi¬ 

pally, to hold as to pofitive crimes, fo created by the 

laws of fociety, and which therefore fociety may ex¬ 
cufe; but not as to natural offences, fo declared by 

the law of God, wherein human magiftrates are only 

the executioners of divine punifhment. And therefore 

though a man be violently affaulted, and hath no other 

poflible means of efcaping death but by killing an 

innocent perfon, this fear and force (hall not acquit 

him of murder; for he ought rather to die himfelf 
than efcape by the murder of an innocent. But in 

fuch a cafe he is permitted to kill the affailant; for 

there the law of nature, and felf-defence its primary 

canon, have made him his own proteftor. 

3. There is a third fpecies of neceflity, which may 
be diftinguilhed from the adtual compulfion of exter¬ 

nal force or fear; being the refult of reafon and reflec¬ 

tion, which adl upon and conftrain a man’s will, and 

oblige him to do an aftion which without fuch obli¬ 

gation would be criminal. And that is, when a man 

has bis choice of two evils fet before him, and, being 

under a nec&fiity of choofing one, he choofes the leaft 

pernicious of the two. Here the will cannot be faid 

freely to exert itfelf, being rather paflive than adtive; 

or, if adtive, it is rather in reje&ing the greater evil 

than in choofing the lefis. Of this fort is that necef- 
fity, where a man by the commandment of the law is 
bound to arreft another for any capital offence, or to 

difperfe a riot, and 1 efiftance is made to his authority: it 

is herejuftifiable, and even neceffary, to beat, to wound, 

or perhaps to kill, the offenders, rather than permit the 
murderer to efcape, or the riot to continue. For the 

prefervation of the peace of the kingdom, and the ap¬ 

prehending of notorious malefactors, are of the utmoft 
conftquence to the public; and therefore excufe the 

felony, which the killing would otherwife amount to. 
4. There is yet another cafe of neceflity, which has 

occafioned great fpeculation among the writers upon 

general law; viz. whether a man in extreme want of 

food or clothing may juftify Sealing either, to relieve 

bis prefent necefiities. And this both Grotius and 
Puffendorf, together with many other of the foreign 

juriids, hold in the affirmative; maintaining by many 
ingenious, humane, and plaufible reafons, that in fuch 

cafes the community of goods, by a kind of tacit con- 
cefiion of fociety, is revived. And fome even of our 

lawyers have held the fame; though it feems to be an 

unwarranted dodtrine, borrowed from the notions of 

fome civilians: at leaft it is now antiquated, the law of 

England admitting no fuch excufe at prefent. And 
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this its doctrine is agreeable not only to the fentiments Necho 
of many of the wifeft ancients, particularly Cicero, li. 
w'ho holds, Thatfuum cuique incommodumferendum efi, annm* 

potius quam de alterius commodis detrahendum ; but alfo 
to the Jewifh law, as certified by king Solomon him¬ 
felf: “ If a thief fteai to fatisfy his foul when he is 

hungry, he fhall reftore fevenfold, and fhall give all 
the fubftance of his honfe:” which was the ordinary 

punifhment for theft in that kingdom. And this is 

founded upon the higheft reafon: for mens properties 
would be underaftrange infecurity, if liable to be in¬ 

vaded according to the wants of others; of which wants 
no man can pofiibly be an adequate judge, but the par¬ 

ty himfelf who pleads them. In England efpecially, 

there would be a peculiar impropriety in admitting fo 

dubious an excufe: for by the laws fuch fofficient pro- 

vifion is made for the poor by the power of the civil 
magiftrate, that it is impoffible that the moft needy 

ftrangerfhould everbereducedtothenecelfityof thieving 
to fupport nature. The cafe of a ftranger is, by the 
way, the ftrongeft inftance put by baron Puffendorf, 

and whereon he builds his principal arguments: which, 

however they may hold upon the continent, where the 
parfimonious induftry of the natives orders every one 

to work or ftarve, yet muft lofe all their weight and 
efficacy in England, where charity is reduced to a fy- 

flem, and interwoven in our very conftitution. There¬ 

fore our laws ought by no means to be taxed with be¬ 
ing unmerciful, for denying this privilege to the ne- 

ceflitous; efpecially when we confider, that the king, 

on the representation of his minifters of juftiae, hath a 
power to foften the law, and to extend mercy in cafe3 

of peculiar hardfhip. An advantage which is wanting 

in many ftates, particularly thofe which are democra- 

tical: and thefe have in its Head introduced and adr 

opted, in the body of the law itfelf, a multitude of 
circumftances tending to alleviate its rigour. But the 

founders of our conftitution thought it better to veft 

in the crown the power of pardoning particular objedts 

of compaffion, than to countenance and eftablifh theft 
by one general undiftinguifhing law. 

NECHO, king of Egypt, began his reign 69 B.C. 

and was killed eight years after by Sabacon king of 
Ethiopia. Pfammiticus his fon fucceeded him, anil 

was the father of Necho II, who reigned in the 616 

P». C. This Necho II. is celebrated in hiftory for at¬ 
tempting, though in vain, to cut a canal from the Nile 

to the Arabian gulf. He fent the Phoenicians to fail 

round Africa by fea, defeated Jofias and the Babylo¬ 

nians, and gained many victories ; but he was con¬ 

quered in his turn by Nebuchadnezzar, who confined 
him within his ancient kingdom. 

NECK, in anatomy, is that {lender part fitnated be¬ 

tween the head and trunk of the body.- See Ana¬ 

tomy, n° 30. 
NECROMANCY, or Negromancy, a fpecies of 

divination performed by raifing the dead, and extort¬ 

ing anfwers from them. See Divination. 
NECTAR, among ancient poets, the drink of the 

fabulous deities of the heathens; in contradiftin&ion 

from their folid food, which was called ambrofia. 
NECTARINE, a fruit differing in nothing from 

the common peach, of which it is a fpecies, than in ha¬ 
ving a fmoother rind and a firmer pulp. See Perstca.. 

NECTARIUM, from nettar, the fabled “ drink 

of 
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Neftarium. of the godsdefined by Linnaeus to be a part of the 

“ corolla, or apendage to the petals, appropriated for 
containing the honey, a fpecies of vegetable fait under 

a fluid form, that oozes from the plant, and is the prin¬ 

cipal food of bees and other infers. 
Notwithftanding this definition, which feemsto con- 

fider the neclarium as neceffary a part of the corolla 
as the petals; it is certain that all flowers are not pro¬ 

vided with this appendage, neither indeed is it effential 

to fru&ification. 
There is, befides, a manifeft impropriety in terming 

the ne&arium a part of the corolla. Linnaeus might, 
Milne's w;tj1 eqUa] propriety, have termed it a part or appen- 

0 ‘ 1 dage of the (lamina, calix, or pointal, as the appear¬ 

ance in queftion is confined to no particular part of 
the flower, but is as various in point of fituation as of 

form. The truth is, the term nedlarium is exceeding¬ 

ly vague; and, if any determinate meaning can be af¬ 

fixed to it, is expreffive of all the Angularities which 
are obferved in the different parts of flowers. 

The tube, or lower part of flowers with one petal, 

Linnaeus coufiders as a true neftarium, becaufe it is 

generally found to contain the fweet liquor formerly 

mentioned. This liquor Pontedera compares to that 
called amnios in pregnant animals, which enters the 

fertile or impregnated feeds: but that this is not at 

lead its foie ufe, is evident from this circumftance, that 

the honey or liquor in queftion i3 to be found in flowers 

where there are either no feeds, or thofe', from the 

want of male organs, cannot be impregnated. Thus 

the male flowers of nettle and willow; the female flow¬ 

ers of fea-fide laurel, and black bryony; the male and 
female flowers of clutia, higgelaria, and butcher’s 

broom, all abound with the honey or ne&ar alluded 
to. 

Dr Vaillant wa8 of opinion, that the ne&arium was 
an effential part of the corolla; for which reafon he 

diftinguifhed the lingular appearances in fennel-flower 

and columbine, by the name of petals: the coloured 

leaves which are now termed the petals, he denominates 

the flower-cup. 
That the ne&arium, however, is frequently diftin& 

from the petals, is evident, both from the well-known 
examples juft mentioned, as likewife from the flowers 

of monkfhood, hellebore, ifopyrum, fennel-flower of 

Crete, barrenwort, grafs of Parnaflus, chocolate-nut, 
cherler’ia, and fauvagelia. 

Thefe general observations being premifed, we pro¬ 
ceed to take a nearer and more particular view of the 

principal diverfities, both in form and fituation, of this 
llriking appendage^to the flower. 1. In many flowers 

the ne&arium is fhaped like a fpur or horn ; and that 

either in flowers of one petal, as valerian, water-mil¬ 

foil (urticularta), butter-wort, and calves-fnout; or in 
fuch as have more than one, as Iark-fpur, violet, fuma- 

tory, balfam, and orchis. 2. In the following plants, 
the ne&arium is properly a part of the corolla, as ly¬ 

ing within the fubftance of the petals: ranunculus, 

lily, iris, crown-imperial, water-leaf, moufe-tail, a- 

nanas or pine-apple, dog’s-tooth violet, piperidge bulh, 
vallifner.’a, hermannia, uvularia, and fwertia. 3. The 

nedlarium is frequently placed in a feries or row with¬ 

in the petals, though entirely unconnedled with their 

fubftance. In this fituation it often refembles a cup, 

as in narciffus. A nedlarium of this kind is laid by 

Linnaeus to crown the corolla. The following are ex- Necydalis 

amples: daffodd, fea-daffodil, campion, vifcous cam- Neetlie- 

pion, fwallow-wort, ftapelia, cynanchum, nepenthes, 

cherleria, balfam-tree, African fpira:a, witch-hazel, 
olax, and pallion-flower. 4. In Indian crefs, buckler 

muftard, Barbadoes cherry, and monotropa, the nec- 

tarium is fituated upon or makes part of the calix. 
5. The nedlarium in baftard flower-fence is feated up¬ 

on the antherm or tops of the (lamina ; whence the 

name adenanthera, or glandular anthera, which has 

been given to this genus of plants. In the following 

lift it is placed upon the filaments: bean-caper, bay, 

fraxinella, marvel of Peru, bell-flower, lead-wort, 

roella, and commeliua. 6. In hyacinth, flowering- 

rulh, dock July-flower, and rocket, the nedlarium is 

placed upon the feed-bud. 7. In honey-flower, or¬ 

pine, buck-wheat, collinfonia, lathrasa, navel-wort, 
mercury, clutia, kiggelaria, fea-fide laurel, and Afri¬ 

can fpiraea, it is attached to the common receptacle. 

Laftly, in ginger, nettle, dyer’s weed, heart-feed, co- 

ftus, turmeric, grewia, baftard orpine, vanelloe, fkrew- 

tree, and willow, the nedlarium is of a very fingular 
conftrudlion, and cannot properly fall under any of the 

foregoing heads. 

In difcriminating the genera, the nedlarium often 
furnilhes an effential charader. 

Plants which have the nedlarium diftindl from the 

petals, that is, not lodged within their fubftance, are 

affirmed by Linnaeus to be generally poifonons. The 

following are adduced as examples: monk’s hood, hel¬ 

lebore, columbine, fennel-flower, grafs of Parnaflus, 

barren-wort, oleander, marvel of Peru, bean-caper, 

fucculent fwallow-wort, fraxinella, and honey-flower. 

NECYDALIS, in zoology, a genus of infedls be¬ 

longing to the order of coleoptera. The feelers are fe- 

taceous ; the elytra are (horter and narrower than the 

wings; the tail is Ample. There are 1.1 fpecies, chief¬ 

ly diftinguifhed by the fize and figure of their elytra. 

NEEDLE, a very common little inftrument or 
utenfil, made of fteel, pointed at one end, and pierced 

at the other, ufed in fewing embroidery, tapeftry, &c. - 

Needles make a very confiderable article in com¬ 

merce, though there is fcarce any commodity cheaper, 

the confumption of them being almoft inceredible. 

The fizes are from n° 1. the larged, to n° 25. the 

fmalleft. In the manufadture of needles, German and 
Hungarian fteel are of mod repute. 

In the making of them, the firft thing is to pafs the 

fteel through a coal-fire, and under a hammer, to bring 

it out of its fquare figure into a cylindrical one. This 

done, it is drawn through a large hole of a wire-draw¬ 

ing iron, and returned into the fire, and drawn thro’ 
a fecond hole of the iron, fmaller than the firft ; and 

thus fucceffively from hole to hole, till it has acquired 

the degree of finenefs required for that fpecies of 
needles; obferving every time it is to be drawn, that 

it be greafed over with lard, to render it more ma¬ 

nageable. The fteel thus reduced to a fine wire, is 

cut in pieces of the length of the needles intended. 

Thefe pieces are flatted at one end on the anvil, in or¬ 

der to form the head and eye : they are then put into 

the fire, to foften them farther; and thence taken out 

and pierced at each extreme of the flat part on the an¬ 
vil, by force of a pnneheon of well-tempered fteel, and 

laid on a leaden block to bring out, with another pun¬ 

cheon, 
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Needle, cheon, the little piece of fteel remaining in the eye. 

The corners are then filed off the fquare of the heads, 

and a little cavity filed on each fide of the flat of the 

head; this done, the point is formed with a file, and 

the whole filed over: they are then laid to heat red-hot 

on a long narrow iron, crooked at one end, in a char¬ 

coal fire; and when taken out thence, are thrown into 

a bafon of cold water to harden. On this operation a 

good deal depends 5 too much heat burns them, and 

too little leaves them foft;-the medium is learned by 

experience. When they are thus hardened, they are 
laid in an iron fhovel on a fire more or Iefs brilk in pro¬ 

portion to the thicknefs of the needles; taking care to 

move them from time to time. This ferves to temper 

them, and take off their brittlenefs; great care here 

too mull be taken of the degree of heat. They are 
then Heightened one after another with the hammer, 

the coldnefs of the water ufed in hardening them ha¬ 

ving twilled the greateft part of them. 
The next procefs is the polilhing them. To do this, 

they take 12,000 or 15,000 needles, and range them 

in little heaps againft each other on a piece of new 

buckram fprinkled with emery-duft. The needles thus 

difpofed, emery-dull is thrown over them, which is 

again fprinkled with oil of olives; at laft the whole is 

made up into a roll, well bound at both ends. This 
roll is then laid on a polilhing table, and over it a thick 

plank loaden with Hones, which two men work back¬ 
wards and forwards a day and a half, or two days, 

fucceffively; by which means, the roll thus continually 

agitated by the weight and motion of the plank over 

it, the needles withinfide being rubbed againft each 

other with oil and emery, are infenfibly polilhed. Af¬ 

ter polilhing, they are taken out, and the filth walhed 

off them with hot water and foap : they are then wi¬ 

ped in hot bran, a little moiftened, placed with the 

needles in a round box, fufpended in the air by a cord, 

which is kept ftirring till the bran and needles be dry. 

The needles thus wiped in two or three different brans, 

are taken out and put in wooden veffels, to have the 

good feparated from thofe whofe points or eyes have 

been broke either in polilhing or wiping ; the points 

are then all turned the fame way, and fmoothed with 
an emery-ftone turned with a wheel. This operation 

finilhes them, and there remains nothing but to make 

them into packets of 250 each. 
Dipping Needle, or Inclinatory Needle, a magne- 

tical needle, fo hung, as that, inftead of playing hori¬ 

zontally, and pointing out north and fouth, one end 

dips, or inclines to the horizon, arid the other points 

to a certain degree of elevation above it. 
The dipping-needle was invented in the year 1576, 

by one Robert Norman a compafs-maker at Wap- 

ping. The occafion of the difeovery, according to his 

own account was, that it being his cuRom to finilh 

and hang the needles of his compaffes before he touch¬ 

ed them, he always found, that immediately after the 
touch, the north-point would bend or incline down¬ 

ward, under the horizon ; infomuch that, to balance 

the needle again, he was always forced to put a piece 
of wax on the fouth-end as a counterpoife. The con- 

ftancy of this effedl led him at length to obferve the 

precife quantity of the dip, or to meafure the greateft 
angle which the needle would make with the horizon; 

and this at London he found to be 710 $c/. Io 1723 

Mr Graham made a great many obfervations on the Needle, 

dipping-needle, and found the angle to be between 74 

and 75 degrees. Mr Nairne, in 1772, found it to be 

fomewhat above 72O. It is not certain whether the 
dip varies, as well as the horizontal dire&ion, in the 

fame place. The trifling difference between Mr For¬ 

man and Mr Nairne, would lead us to imagine that 
the dip was unalterable; but Mr Graham, who was a 

very accurate obferver, makes the difference more con- 
fiderable. It is certain, however, from a great num¬ 

ber of experiments and obfervations, that the dip is va¬ 

riable in different latitudes, and that it increafes in go¬ 

ing northwards. It appears from a table of obferva¬ 

tions made with the marine dipping-needle in a voyage 

towards the north pole, in 1773, that in lat. 60. 18. 
the dip was 750 ; and in lat 70. 45. it was 770 52'; 

in lat. 80. 12. it was 8i° 52'; and in lat. 80. 27. it 
was 82° z\'. 

Several authors have endeavoured to apply this dif¬ 
eovery of the dip to the finding of the latitude; and 

Mr Bond attempted to apply it to the finding of the 

longitude alfo; but for want of obfervations and expe¬ 

riments, he could not make any progrefs. The affair 

was farther profecuted by Mr Whifton, who publilhed 
a treatife on the longitude, and for fome time imagi¬ 

ned it was pofiible to find it exaflly by means of the 

dip of the needle; yet he at laft defpaired of it, for the 
following reafons. 1. The weaknefs of the magnetic 

power. 2. Theconcuffion of the Ihip, which he found 
it exceeding difficult to avoid fo much as was neceffary 

for the accuracy of the experiments. 3. The princi¬ 

pal obje&ion was an irregularity in the motions of all 

magnetic needles, both horizontal and dipping, by 

which they, within thecompafs of about a degree, vary* 

uncertainly backward and forward; even fometimes, in 
a few hours time, without any evident caufe. For a 

particular account of thefe variations both of the hori¬ 

zontal and dipping needle, fee the article Variation. 

Mr Nairne, an ingenious inftrument-maker in Lon¬ 

don, made a dipping-needle in 1772 for the board of 
longitude, which was ufed in the voyage towards the 

north-pole. This is reprefented Plate CC1V. fig. r. 

The needle A A is 12 inches long, and its axis, the ends 
BBof which aremade of gold alloyed with copper, refts 

on fri&ion-wheels CCCC, of four inches diameter, 

each end on two fri&ion-wheels; which wheels are ba¬ 

lanced with great care. The ends of the axes of the 

fridion-wheels, are likewife of gold alloyed with cop¬ 

per, and moved in fmall holes made in bell-metal; and 
oppofite to the ends of the axes of the needle, and the 

fridion-wheels, are flat agates, fet in at DDD, fine¬ 

ly polilhed. The magnetic needle vibrates within a 

circle of bell-metal, FEE, divided into degrees and 

half degaees; and a line, palling through the middle 

of the needle to the ends, points to the divifions. The 

needle of this inftriiment was balanced, before it was 

made magnetics!; but by means of a crofs, the ends 
of which are FFFF, (contrived by the reverend Mr 

Mitchell) fixed on the axis of the needle, on the arms 
of which are cut very fine ferews to receive fmall but¬ 

tons, that may be ferewed nearer or farther from the 

axis, the needle may be adjufted both ways to a great 
nicety, after being made magnetics], by reverfing the 

poles, and changing the fides of the needle. GGare 

two kv?ls? by which the line of O degrees of the in- 
ftrumeufc 
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NEFASTI dies, in Roman antiquity, an appella- NeMi 

tion given to thofe days wherein it was not allowed to li 
adminiftcr juflice, ufually marked in the kalendar by e£roes 

NEE 
Needle, ftrument is fet horizontal, by means of the four ad- 

jufting fcrews LLLL; H is the perpendicular axis, 

•by which the inftrument may be turned, that the di¬ 

vided face of the circle may front the eaft or weft ; 
to this axis is fixed an index I, which points to an 
-oppofite line on the horizontal plate K when the in¬ 

ftrument is turned half round ; MMMM are fcrews 

which hold the glafs-cover to keep the needle from 

being difturbed by the wind. When this needle is 
•conftrufted for fea, it is fufpended by an univerfal 

joint on a triangular ftand, and adjufted vertically by 

■a plumb-line and button above ^he divided circle and 
the dovetail work at the upper go; and the divifions on 

•the circle are adjufted fo as to be perpendicular to the 

horizon by the fame plumb-line, and an adjoining 
fcrew; and when it is adjufted, a pointer annexed to 

a fcrew, which ferves to move the divided circle, is 

fixed at the lowed 90. Whenever the inftrument is 

ufed to find the dip, it mtift be fo placed that the 
;needle may vibrate ex3ftly in the magnetic meridian. 

Magnet ical Needle, in navigation, a needle touch¬ 
ed with a loadftone, and fuftained on a pivot or cen¬ 

tre ; on which playing at liberty, it direfts itfelf to 
certain points in or under the horizon ; whence the 

magnetical needle is of two kinds, viz. horizontal and 

inclinatory. See the article Magnet. 
Horizontal needles are thofe equally balanced on 

each fide the pivot that fuftains them; and which, 
playing horizontally with their two extremes, point 

out the north and fouth points of the horizon. For 

their application and ufe, fee the article Compass. 

In the conftruftion of the horizontal needle, a piece 
of pure fteel is provided; of a length not exceeding fix 

inches, left its weight ffiould impede its volubility; 

very thin, to take its verticity the better; and not 

pierced with any holes, or the like, for ornament fake, 
whicb^prevent the equable diffufion of the magnetic 
virtue. A perforation is then made in the middle of 

its length, and a brafs-cap or head foldered on, whofe 

inner cavity is conical, fo as to play freely on a ftyle 
or pivot headed with a fine fteel point. The north 

point of the needle in our hemifphere is made a little 

lighter than the foutliern ; the touch always deftroy- 

ing the balance, if well adjufted before, and rendering 
the north end heavier than the fouth, and thus occa- 

fioning the needle to dip. 

The method of giving the needle its verticity or di- 
redlive faculty, has been fliewn already under the ar¬ 

ticle Magnet; hut if, after touching, the needle be out 

of its equilibrium, fomething mult be filed off from 
the heavier fide, till it balance evenly. 

Needles in fea-compafles are ufually made of a 
rhomboidal or oblong form : we have given tl*eir 

ftrufture already under the article Compass. 

The needle is not found to point precifely to the 

north, except in very few places ; but deviates from it 
more or lefs in different places, and that too at diffe¬ 

rent times ; which deviation is called its declination or 

variation from the meridian. See the article Varia¬ 

tion. 
Needle-Fijh. See Syngnathus. 
NEEDLES, in geography, two capes or head¬ 

lands at the weft end of the Ifle of Wight, which it is 

is very difficult to pafs on account of the fands and 
rocks. 

N. or N. P. /. e. nefajius prima. 
NEGAPATAN, a town of Alia, in the peninfula 

on this fide the Ganges, and on the coaft of Coroman¬ 
del. It was firft a colony of the Portuguefe, but was 

taken from them by the Dutch. The factory purchafe 
very little befides tobacco and long linen cloths; how¬ 

ever, the Dutch have thought proper to ereft a fort 

here. It is fituated in E. Long. 79. 10. N. Lat. 11. 

15- 
NEGATION, in logic, an aft of the mind affirm¬ 

ing one thing to be different from another; as that the 

foul is not matter. See Logic. 
NEGATIVE, in general, fomething that implies a 

negation: thus we fay, negative quantities, negative 

powers, negative figns, &c. 
Negative Electricity. See the article Electri¬ 

city pajjim. See alfo Positive Electricity. 
NEGOMBO, a fea-port town pf Afia, on the weft 

coaft of Ceylon. It has a fort built by the Portuguefe, 
which was taken from them by the Dutch in 1640. 

E. Long. 80. 25. N. Lat. 17. o. 
NEGRIL point, the molt wefterly promontory of 

the ifland of Jamaica. 
NEGROES, properly the inhabitants of Nigritia 

or Negroland in Africa, called alfo Blacks and Moors ; 

but this name is now given to all the Blacks. 
The origin of the Negroes, and the caufe of this 

remarkable difference from the reft of the human fpe- 
cics, has much perplexed the naturalifts. Mr Boyle 

has obferved, that it cannot be produced by the heat 
of the climate: for though the heat of the fun may 

darken the colour of the flcin, yet experience does not 
fhow that it is fufficient to produce a new blacknefs 

like that of the Negroes. 

In Africa itfelf, many nations of Ethiopia are not 
black ; nor were there any blacks originally in the 

Weft Indies. In many parts of Afia, under the fame 

parallel with the African region inhabited by the 

blacks, the people are but tawny. He adds, that 
there are Negroes in Africa beyond the fouthern tropic; 

and that a river fometimes parts nations, one of which 

is black, and the other only tawny. DrBarriere alleges, 

that the gall of Negroes is black, and being mixed 

with their blood is depofited between the flcin and 

fcarf-flcin. However, Dr Mitchel of Virginia, in the 
Philofophical Tranfaftions n° 476, has endeavoured 

by many learned arguments to prove, that the influ¬ 

ence of the fun in hot countries, and the manner of 
life of their inhabitants, are the remote caufes of the 

colour of the Negroes, Indians, &c. Se America, 

n° 48—51. and Colour^the Human Species. 

Negroes are brought from Guinea, and other 
coafts of Africa, and fent to the colonies in America, 

to cultivate tobacco, fugar, indT^o, &c. and in Mexico 

and Peru to dig in the mines ; and this commerce, 
however in defenfible on the foot of religion or 

humanity, is now carried on by all the nations that 

have fetdements in the Weft Indies. Thofe Negrota 
make the bell Haves who are brought from Angola, 

Senegal, Cape Verd, the river ^Gambia, the kingdoms 

of Joloffes, &c. There are various ways of procu¬ 

ring them: fome, to avoid famine, fell therafelves, 
the ir 
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Negroland. their wives and children, to their princes or other great 

men ; others are made prifoners of war; and great 

numbers are feized in excurfions made for that very pur- 
pofe by the petty princes into one another’s territories, 

in which it is ufual to fweep away all, without diftinc- 
tion of age or fex. 

NEGROLAND, or Nigritia, a country of 
Africa, lying next to Guinea towards the north, and 

extending from i8° of weft to 150° of eaft longitude, 
and from to0 to 200 of north latitude. On the north 

it is bounded by Zaara or the Defart; on the eaft, by 

countries unknown ; on the fouth, by Guinea; and on 

the weft, by the Atlantic Ocean; and is watered by 

the great river Niger or Senegal, which runs through 

it from eaft to weft. The Europeans have fettlements 
on the coafts of this country, efpecially near the 

mouths of the Niger and Gambia, which laft is fup- 

pofed to be a branch of the former. A great many 

nations inhabit the banks of the rivers; fome Pagans, 

fome Mohammedans, of different languages, and inde¬ 

pendent of one another. The country is fruitful, efpe¬ 

cially along the rivers; abounding in rice, Guinea 

grain, and Indian corn, where it is cultivated ; and 

with cocoa-nuts, plantains, pulfe, palm-trees, and tro¬ 

pical fruits; nor is it deftitute of cattle, and a variety 

of other animals, particularly fuch as abound in 

Guinea. 
Negroland is fertilized by the overflowing of its 

rivers the Senegal and Gambia, as Egypt is by the 

Nile. It hath not yet been afcertained whether the 

Gambia is a branch of the Senegal or not. As far 

as the Europeans have penetrated up the country, they 

appear to be diftind; and the Mundingo Negroes 

report that the Gambia has a different origin. The 
entrance into the Niger or Senegal river is narrow 

and fomewhat difficult, by reafon of its immoveable 

bar and fandy fhoals, as well as the feveral iflands at 

the mouth of it, and the feveral canals and marfhesthat 

clog it: but after failing up eight or ten leagues, it is 
found broad and deep, and fit to carry large veflels; and, 

excepting about five or fix leagues on each fide above 

the mouth, which is fandy and barren ground, the 

banks are covered witli (lately tree3 and villages, and 

the country in general is fertile and well watered; 

for, like the Nile, this river overflow's its banks for 

many leagues, and enriches the land to a great de¬ 

gree, though, for want of (kill, the inhabitants do 

not reap the advantages which they might obtain from 

its fertility. The people on both fides of the river 

live as near to it as they can, and feed great herds of 
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reft of the body is fufficiently roafted to be eaten as a Negroland 

dainty, which they look upon to be very wholefome K 
and nourilhing. Negropont. 

To the eaft, north-eaft, and fouth-eaft of the ifland 

of Senegal, the country, as far as it is known, is 

over-run with woods and marfhes; the Senegal, Gam¬ 

bia, and Sherbro, which are looked upon by fome as 

branches of one immenfe river, palling through it in 
their way to the Atlantic Ocean. During the rainy 

months, which begin in July, and continue to Octo¬ 

ber, they lay the whole country under water ; and in¬ 

deed the fudden rife of thefe rivers is incredible to fuch 

as are not acquainted with the violent rains that fall 

between the tropics. At Galam, 900 miles from the 

mouth of the Senegal, the waters rife 150 feet per¬ 
pendicular from the bed of the river. At the ifland of 

Senegal, the river rifes gradually, during the rainy 

feafon, above 20 feet perpendicular over part of that 
flat eoaft ; which of itfelf fo frelhens the water, that 
Ihips lying at anchor, at the diftance of three leagues 

from its mouth, generally make ufe of it, and fill their 

water there for their voyage home. When the rains 

are at an end, which ufually happens in Oftober, the 

intenfe heat of the fun foon dries up thofe ftagnating 

waters which lie on the higher parts, and the re¬ 

mainder from lakes and marches, in which are found 

all forts of dead animals. At laft, thofe too are 

quite dried up; and then the effluvia that arife are al- 

moft quite infupportable. At this feafon the winds 

blow fo hot from the land, that they may be compared 
to the heat proceeding from the mouth of an oven, 

and they bring with them an intolerable fmell. The 

wolves, tigers, lions, and other wild beafts, then re¬ 

fort to the river, keeping their body under water, and 

only their fnout above it for the fake of breathing. 

The birds foar to an immenfe height in the air, and 

fly a vaft way over the fea, where they continue till 

the wind changes, and comes from the weft. See 

Senegal, Guinea, Gold-Coaji, and Slave-Cso/?. 
NEGROMANCY. See Necromancv. 

NEGROPONT, ancienty Eul<xa> an ifland of 
the Archipelago, ftretching along the eaftern coaft of 

Achaia or Livadia, from which it is fcparated by a 

narrow channel called the Euripus. This ftrait is fo 

narrow, that the ifland is joined to the continent by a 

bridge thrown over it; and, here it is thought, there 

was formerly an ifthmus. The irregulary of the tides 

in the Euripus hath from the remoteft antiquity been 

very remarkable, and this irregularity is found to be 

conne&ed with the age of the moon. From the three 

cattle, fowing large and fmall millet, the former of laft days of the old moon to the eighth day of the new 

which is called by us Turkey ’wheat, in great quantities, 

and with great increafe. If the river fails of over¬ 

flowing at its ufual feafon, a great fcarcity, if not a 

downright famine, never fails to enfue in the adja¬ 

cent country ; and, even when it overflows regularly, 

it breeds fuch vaft flights of grafshoppers and infedts, 

as quite darken the air, and frequently eat up all the 

produdt of the earth : in which cafe the only remedy 

the people have is to kill thofe infe&s and eat them; 

which they do either by pounding in leathern bags, 

and then boiling them in milk, or, which is reckoned 

the more delicious method, by frying or broiling them 

over a light blaze, in a frying-pan full of holes. Thus 

the legs and wings of the infedis are burnt off, and the 

Vol. VII. 1 

moon, and from the 14th to the 20th day incliifive, 

they are regular; but on the other days they are 

irregular, flowing 12, 13, or 14 times in the fpace 

of 24 hours, and ebbing as often. The ifland is 90 
miles long and 25 broad in the wideft'part; and pro¬ 

duces corn, oil, fruit, and cattle, in great abundance. 
The only place in the ifland worth notice is the capi¬ 

tal, which is alfo called Negropont; and which is 

walled, and contains about 15,000 inhabitants; but 
the Chriftians are faid to be much more numerous than 
the Turks. The captainbaftraw, or admiral of Turkey, 

who is alfo governor of the city, the ifland, and the 

adjacent continent of Greece, refides here ; and the 

harbour, which is very fafe and fpacious, is feldom 
30 K ' without 
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Nehemiah without a fleet of galleys, ready to be put to fea 

II againft the pirates and the Mahefe. A part of the 
Nelfon. bridge between the city and the coaft of Greece, con- 

fifts of a drawbridge no longer than juft to let a galley 

pafs through. 
NEHEMTAH, a canonical book of the Old Te- 

ftament, fo called from the name of its author. Ne¬ 

hemiah was born in Babylon during the captivity, and 

fucqeeded Ezra in the government of Judah and Jeru- 

falem. He was a Jew, and was promoted to the of¬ 
fice of cup-bearer to Artax^rxes Longimanus king of 

Perfia ; when the opportunities he had of being daily 
in the king’s prefence, together with the favour of 

Either the queen, procured him the favour of being 

authorifed to repair and fortify the city of Jerufalem 

in the fame manner as it was before its deftruXion by 

the Babylonians. On his going to Jerufalem, he fi- 

nifhed the rebuilding of the walls in 52 days, and de¬ 

dicated the gates of the city with great folemnity. 

He then reformed fome abufes which had crept in 
among his countrymen, particularly the extortion of 

the ufurers, by which the poor were fo oppreffed as 
to be forced to fell their lands and children for fup- 

port: after which he returned to Perfia, and came 
back again with a new commiflion, by virtue of which 

he regulated every thing relating both to the ftateand 

religion of the Jews. Thehiftoryof thefe tranfaXions 

is the fubjeX of this book. 
NETSSE, a handfome town of Silefia in Germany, 

and the refidence of the bilhop of Breflaw, who has a 

magnificent palace here. The air is very wholefome, and 
provifion3 are cheap 5 the inhabitants carry on a great 

trade in wine and linen. This place fuffered greatly 

by an inundation and fire in 1729. It was taken by 

the Prufiians in 1741, who augmented the fortifica¬ 
tions after the peace in 1742, and built a citadel to 

which they gave the name of Prutfia. It is feated on 

a river of the fame name ; in E. long. 17. 35. N. lat. 

5°. 32. 
NELSON (Robert), a learned and pious Englilh 

gentleman, wa3 the fon of Mr Joho Nelfon a confide- 

rable Turkey merchant, and was born in June 1656. 

He had the firft part of his education at St Paul’s 

fchool, London ; but the principal part was uuder a 

private tutor in his mother’s houfe, after which he 
ftudied at Trinity College, Cambridge. In 1680 he 

was chafen a fellow of the Royal Society ; being pro¬ 

bably inclined to receive that honour out of refpeX to 

his friend and fchool-fellow Dr Edmund Halley, for 
whom he had a particular regard, and in whofe com¬ 

pany he fet out on his travels abroad the December 

following. In the road to Paris, they faw the re¬ 

markable comet which gave rife to the cometical aftro- 

nomy by Sir Ifaac Newton ; and our author, appa¬ 

rently by the advantage of his fellow-traveller’s in- 
ftruXions, fent a defeription of it to Dr, afterwards 

^ichbiihop, Tillotfon, by whom he was very much 

efteemed. From Paris he went with his fellow-travel¬ 
ler to Rome, where he fell into the acquaintance of 
Lady Theophila Lucy, widow of Sir Kingfinill Lucy 

of Broxburne in Hertfordihire, bart. andfecond daugh¬ 
ter of George earl of Berkeley, who foon difeovered 

a ftrong pafiion for him this concluded in marriage, 

after his arrival in England in 1682. But it was 

fome time before fhe coufeffed to Mr Nelfon the change 

of her religion ; which was owing to her conversations Nelfon. 

at Rome with cardinal Philip Howard, who was ’ 

grandfon of the earl of Arundel, the colltXor of the 

Arundelian marbles, &c. and had been railed to the 

purple by pope Clement X. in May 1675. Nor was 

this important alteration of her religious fentiment9 
confined to her own mind, but involved in it her 

daughter by her firft hufband, whom (he drew over to 

her new religion ; and her zeal for it prompted her 
even to engage in the public controverfy then depend¬ 

ing. She is the fuppofed anthorefs of apiece written 
in 1686, 4to, under the title of, 11 A difcourfe con¬ 

cerning a judge of controverfy in matters of religion, 

fhewing the necelfity of fuch a judge.” 

This misfortune touched her hufband very nearly. 

He employed not only his own pen, but thofe of his 
friends Dr Tillotfon and Dr Hickes, to recover her: 

but all proved ineffeXual; and (he continued in the 

communion of the church of Rome till her death. 
She was a perfon of fine fenfe and underftanding. Dr 

Tillotfon particularly laments her caie on that ac¬ 

count ; and even feems not to be entirely free from all 

apprehenfions of the influence (he might have upon her 
hufband in this important affair. But Mr Nellon’s re¬ 

ligion was too much the rtfultof his learning and rea- 

fon to be fhaken by his love, which was equally fteady 

and inviolable. Her change of religion made no 

change in his affeXions for her; and when fhe relap- 

fed into fuch a bad ft ate of health as obliged her to 

go and drink the waters at Aix, he attended her thi¬ 

ther in 1688 : and not liking the profpeX of the public 

affairs at home, he proceeded to make a fecond trip to 

Italy, taking his lady, together with her fon and 

daughter by her former hufband, along with him. He 

returned through Germany to the Hague, where he 

(laid fome time with lord Durfley, who was married 
to his wife’s After. 

From the Hague he arrived in England, in the lat¬ 

ter end of 1691 ; where, being averfe to the Revolu-^ 
tion, he declared himfelf a nonjuror, and left the 

communion of the church of England. In this laft point 
he had confulted Dr Tillotfon, and followed his opi¬ 

nion, who thought it no better than a trick, deteftable 
in any thing, and efpecially in religion, to join in 

prayers whtre there was any petition which was held 

to be finful. Thus, notvvithllanding their difference 

of opinion in this cafe, the friendfhip between them 

remained the fame; and the good archbifhop expired 
in his friend’s arms in 1694. 

Our author’s new charaXer unavoidably threw him 

into fome new connexions. Among thefe we find 
mentioned particularly Mr Kettlewell, who had re- 

figned his living at Coleshill in Warwickfhire on ac¬ 

count of. the new oaths, and afterwards refided in 

Loudon. This pious and learned divine alfo agreed 

with him in leaving the communion of the eftablifhed 

church ; yet at the lame time perfuaded him to engage 

in the general fervice of piety and devotion; obler- 

ving to him, that he was very able to compnfe excel¬ 
lent books of that kind, which would be apt to do 

more good as coming from a layman. This addrefs 

correfponded with the truly catholic fpiril of our au¬ 

thor; who accordingly publilhed many works of pie¬ 
ty, which are defervtdly efteemed. 

At the fame time, he engaged zealoufly in every 
public 
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Nemaiifus public fcheme for the honour and interefl, as well as 

!l for propagating the faith, and promoting the pra&ice 
emean. Qf true Chriftianity, both at home and abroad; fevera 

propofals for building, repairing, and endowing 
churches, and charity-fchools particularly. 

Upon the death of Dr William Lloyd, the deprived 

bifhop of Norwich, in the end of the year 1709, he re¬ 

turned to the communion of the church of England. 

Dr Lloyd was the lad furviving of the deprived bi- 

fhops by the Revolution, except Dr Kenn, by wliofe 

advice Mr Nelfon was determined in this point. Mr 

Nelfon’s tutor, Dr George Bull, bifhop of St David’s, 

dying before the expiration of this year, he was eafily 

prevailed upon by that prelate’s fon, to draw up an 

account of It's father’s life and writings, as he had 

maintained a long and intimate friendfhip with his 

Lordfhip, which gave him an opportunity of being ac¬ 

quainted With his folid and fubitantial worth. The life 

was publifhed in 1713; and, as our author had long 

before laboured under a conftitutional weaknefs, which 

had brought on an afthma and dropfy in the bread, 

the di(temper grew to fuch a height foon after the pub¬ 

lication of that work, that, for the benefit of the air, 

he retired at length to Kenfington, where he expired 

on the 16th of January 17 14-15. He left his whole 

eftateto pious and charitable ufes; particularly to cha- 

rity-fchools. 
NEMAUSUS, or Nemausum, (anc. geog.) the 

capital of the Arecomici in Gallia Narbonenfis ; a co¬ 

lony, (Coin), with the (urname Augujia, (Inscription). 

In it (lands a Roman amphitheatre, which is dill al* 

mod entire. Now Nifmes in Languedoc. 
NEMEA, (Strabo, Livy) ; a river of Acbaia, run¬ 

ning between Sicyon and Corinth, the common boun¬ 

dary of both territories, and falling into the Corin¬ 

thian bay. 

Nemea, (anc. geog.), fituatedbetween Cleonse and 

Philus in Argolis; whether town, diftri£t, or other 

thing, uncertain : there a grove Hood in which the 

Argives celebrated the Nemean games, and there hap¬ 

pened all the fabulous circumdaftces of the Nemean 
Iron. The diftridl Nemea is called Bembinadia, (Pli¬ 

ny); a village, Bembina, (landing near Nemea, (Stra 

bo). Sfephanrus places Nemea in Elis 5 though not 
in, but on, the borders of Elis 5 Pliny, erroneo’ufly, 

in Arcadia. In the adjoining mountain is Hill (hewn 

the den of the Hon, dillant 15 ftadia from the place 
Nemea, (Panfanias) ; in which (lands a confiderable 

temple of Jupiter Nemaeus and Cleonasus, from the vi¬ 

cinity of thefe two placeB. This place gave name to 

the Nemaran games, celebrated every third year. 

NEMEAN games, fo called from Nemea, a vil¬ 

lage between the cities of Cleonae and Philus, where 

they were celebrated every third year. The exercifes 

were chariot-races, and all the parts of the Pentathlum. 

Thefe games were inftftnted in memory of Opheltes or 

Archemorus, the fon of Euphetes and Creofa, and who 

was nurfed by Hj pftpele; who leaving him in a meadow 

while (he went to (hew the befiegers of Thebes a foun¬ 

tain, at her return found him dead, and a ferpent 

twined about his neck : whence the fountain, before 

called Langia, was named Archemorus ; and the cap¬ 

tains, to comfort Hypfipyle, inilituted thefe games. 

Others aferibe their inftiturion to Hercules, after his 

viftory over the Nemean lion. Others allow, that 

they were inftituted firil in honour of Archemorus; Nemefiaitus 
but intermitted, and revived again by Hercules. The I 

vi&ors were crowned with parley, an herb ufed at Neoraen!a‘ 

funerals, and feigned to have fprung from Archemo- 
rus’s blood. 

NEMESIANUS (Aurelius Olympius), a Latin 

poet, born at Carthage, who wrote a poem on the 

cliace, iutitled Cynegeticon, and four eclogues, which 
are dill extant. This poet lived under the reign of 

Cams and his funsCarinus and Numerianus, about the 

year 281. People were fo fond of his poem in the 

eighth and ninth centuries, that young men were ob¬ 
liged to read it in the public fchools. 

NEMESIS, in Pagan worihip, the daughter of 

Jupiter and Neceflity, or, according to others, of O- 

ceanus and Nox, had the care of revenging the crimes 
which human judice left unpunifiied. She was alfo 

called Adrajiaa, becaufe Adraftus king of Argos firft 

raifed an altar to her; and Rhammifia, from her ha¬ 

ving a magnificent temple at Rhamnus in Attica. 

She had likewife a temple at Rome in the Capitol. 
She is reprefented with a ftern countenance, holding 

a whip in one hand, and a pair of feales in the other. 
NEMINE contradicente, “ none contradi&iug 

it;” a term chiefly ufed in parliament when any thing 
is carried without oppofition. 

NEMOURS, a town of the Ifle of France in the 

Gatinois, with the title of a duchy. It is feated on 

the river Loing, in E. long. 2. 45. N. lat. 48. 15. 
NENIA, or N^nia, in the ancient poetry, a kind 

of funeral fong fung to the mufic of flutes at the 

obfequies of the dead. Authors reprefent them as 

forry compositions, fung by hired women-mourners 

called Prxficee. The firft rife of thefe Nenia is aferi- 

bed to the phyficians. In the heathen antiquity the 

goddefs of tears and funerals was called Nenia ; whom 

fome fuppofe to have given that name to the funeral 

fong, and others to have taken her name from it. 

NEOMAGUS, (Ptolemy); Noviomagus, (An- 
tonine); a town of the Regni in Britain: now 

thought to be Guildford in Surry, (Lhuyd) 5 or 

Croydon, (Talbot). But Camden iakes it to be 

Woodcote, two miles to the finitb of Croydon ; where 

traces of an ancient town are dill to be feen. 
Neomagus, (Ptolemy;) Noviomagus, (Antonine;) 

a town of the Triviri on the Mofelle. Now Numagen, 

14 miles ead, below Triers. 
Neomagus, (Ptolemy;) Noviomagus Lexoviorum, 

(Antonine;) a town of Gallia Celtica. Now Lifteux, 

in Normandy. 
Neomagus, (Ptolemy;) Noviosnagus Nemetum, 

(Antonine). Now Spire, a city of the Palatinate, oft 

the left or wed fide of the Rhine. 
Neomagus, (Ptolemy); a town of Gallia Narbo- 

lienfis, on the confines of the Trieallini. Now Nyons 

in Datiphi'ne. 
NEOMENIA, or Noumenia, a feftival of the 

ancient Greeks, at the beginning of every lunar 

month, which, as the name imports, was obferved upon 

the day of the new moon, in honour of all the gods, 

but efpecially Apollo, who was called Neomesiios, be¬ 

caufe the fun is the fountain of light, and whatever 
dillindtion of times and feafons may be taken from 

other planets, yet they are all owing to him as the 

original of thofe borrowed rays by which they (hine. 
6 30 K 2 The 
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The games and public entertainments at tliefe fe- 

ftivals were made by the rich, to whofe tables the 

.poor flocked in great numbers. The Athenians at 

thefe times offered folemn prayers and facrifices for 

the profperity of their country during the enfuing 

month. See Games. 
The Jews had alfo their neomenia, or feaft of the 

new moon, on vvhicli peculiar facrifices were appoint¬ 

ed : and on this day they had a fort of family enter¬ 

tainment and rejoicing. The moft celebrated neome¬ 
nia of all others was that at the beginning of the civil 

year, or firft day of the month Tifri, on which no 

fervile labour was performed : they then offered par¬ 
ticular burnt-facrifices, and founded the trumpets of 
the temple. The modern Jews keep the neomenia on¬ 

ly as a feaft of devotion, which any one may obferve 

or not as he pleafes. 
NEOPHYTES, “ new plants a name given by 

the ancient Chriftians, to thofe heathens who had newly 

embraced the faith ; fuch perfons being confidered as 
regenerated, or born anew by baptifm. The term 

neophytes has been alfo ufed for new priefts, or thofe 
juft admitted into orders, and fometimes for the no¬ 

vices in monafteries. It is ftill applied to the con¬ 

verts made by the miffionaries among the infidels. 

NEPA, in zoology, a genus of infe&s belonging 

to the order of hemiptera. The roflrum is inflc&ed ; 

the antennae are fhorter than the thorax; and the hind- 

feet are hairy and fitted for fwimming. There are fe- 

ven fpecies. 

NEPER, or Napier (John), baron of Merchi- 

flon in Scotland, whofe high attainments in many 

branches of ufeful literature render his memory va¬ 

luable, was born in 1550. He had a peculiar turn 
to mathematical inveftigations and ufeful inventions *. 

among the latter may be ranked that inftrument call¬ 

ed Neper’s Rods or Bones, to facilitate the multiplica¬ 

tion and divifion of large numbers; and his invention 
of logarithms have fpread his fame throughout the 

world. This difeovery was contained in his Canon mU 

rahilis Logarithmorum, dedicated to prince Charles, 
and publilhed in 1614. In his Rabdologia, publifh- 

cd in i6r6, he mentions another fpecies of thofe num¬ 

bers ; when, finding his health declining, he engaged 

Mr Bn’ggs to profecute that ufeful laborious fcheme. 
Be Tides his abilities in thefe calculations, he is faid to 

have wrote an Expojition on the Revelation : an under¬ 
taking in which his rare talents in reafon and compu¬ 

tation could however afford him no advantages ; nor is 
he remembered by it. He died in 1622. 

Neper’s Rods, or Bones, an inftrument invented 
by J. Neper, baron ofiMerchifton in Scotland, where¬ 

by the multiplication and divifion of large numbers is 
much facilitated. 

As to the conftruftion o/'Neper’s Rod: Suppofe the 
common table of multiplication to be made upon a 

plate of metal, ivory, or pafteboard, and then con¬ 

ceive the feveral columns, ((landing downwards from 

the digits or. the head) to be cut afunder; and thefe 

are what we call Neper’s rods for multiplication. But 
then there muft be a good number of each ; for as 
many times as any figure is in the multiplicand, fo 

many rods of that fpecies (/. e. with that figure on the 

top of it) muft we have ; though fix rods of each fpe¬ 

cies will be fufficient for any example in common af¬ 

fairs : there muft be alfo as many rods of o’s. 
But before we explain the way of ufing thefe rods, 

there is another thing to be known, viz. that the fi¬ 

gures on every rod are written in an order different from 

that in the table. Thus the little fquare fpace or di¬ 

vifion in which the feveral produ&s of every column 

are written, is divided into two parts by a line acrofs 

from the upper angle on the right to the lower on the 
left; and if the produdl is a digit, it is fet in the 

lower divifion; if it has two places, the firft is fet in the 

lower, and the fecond in the upper divifion ; but the 

fpaces on the top are not divided : alfo there is a rod 

of digits, not divided, which is called the index rod, 

and of this we need but one fingle rod. See the fi¬ 

gure of all the different rods, and the index, feparate 
from one another, in Plate CCT. fig. 1. 

Multiplication by Neper’/ Rods. Firft lay down the 

index-rod; then on the right of it fet a rod, whofe 

top is the figure in the higheft place of the multipli¬ 

cand next to this again, fet the rod, whofe top is the 

next figure of the multiplicand ; and fo on in order, to 

the firft figure. Then is your multiplicand tabulated 

for all the nine digits ; for in the fame line of fquares 
(landing againft every figure of the index rod, you 

have the product of that figure 5 and therefore you have 

no more to do but to transfer the produfts and fum 

them. But in taking out thefe produ&s from the 

rods, the order in which the figures (land obliges you 
to a very eafy and fmall addition: thus, begin to take 

out the figure in the lower part, or unit’s place, of the 

fquare of the firft rod on the right; add the figure in 
the upper part of this rod to that in the lower part of 

the next, and fo on; which may be done as fall as you 

can look on them. To make this practice as clear as 

poifible, take the following example. 

Example: To multiply 4768 by 385. Having fet 
the rods together for the number 4768 {ibid. n° 2.) 

againft 5 in the index, I find this number, by adding 

according to the rule, - - 23840 

Againft 8, this number - - 38144 

Againft 3, this number - - 14304 

Total produdl - - 1835680 

To make the ufe of the rods yet more regular and ea¬ 
fy, they are kept in a flat fquare box, whofe breadth 

is that of ten rods,'and the length that of one rod, as 

thick as to hold fix (or as many as you pleafe) the ca¬ 

pacity of the box being divided into ten cells, for the 

different fpecies of rods. When the rods are put up 
in the box (each fpecies in its own cell diftinguifhed 

by the firft figure of the rod fet before it on the face 
of the box near the top) as much of every rod ftands 

without the box as (hews the firft figure of that rod : 

alfo upon one of the flat Tides without and near the 

edge, upon the left hand, the index rod is fixed; and 

along the foot there is a fmall ledge; fo that the rods 

when applied are laid upon this fide, and fupportedby 
the ledge, which makes thepradlice very eafy ; but in 

cafethe multiplicand fhouldhave more than nine places, 
that upper face of the box may be made broader. Some 

make the roads with four different faces, and figures 
on each for different purpofes. 

Divifion by Neper’s Rods. Firft tabulate your di- 

vifor; then you have it multiplied by all the digits, out 

of which you may ehoofe fuch convenient divifors as 

will 

Neper 
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will be next lefs to the figures in the dividend, and 

write the index anfwering in the quotient, and fo con¬ 

tinually till the work is done. Thus 2179788, divided 
by 6123, gives in the quotient 356. 

Having tabulated the divifor 6123, you fee that 

6123 cannot be had in 2179 ; therefore take five 
places, and on the rods find a number that is equal or 

next lefs to 21797, which is 18369; that is, 3 times 

the divifor : wherefore fet 3 in the quotient, and fnb- 

ftraCl 18369 from the figures above, and there will re¬ 

main 3428 ; to which add 8, the next figure of the 
dividend, and feek again on the rods for it, or the next 

lefs, which you will find to be five times ; therefore fet 

5 in the quotient, and fubtraCl 30615 from 34288, and 

there will remain 3673; to which add 8, the laft figure 

in the dividend, and finding it to be juft 6 times the 

divifor, fet 6 in the quotient. 

6123)2179788(356 
18369 •• 

34288 

30615 

00000 
NEPETA, Catmint, or Nep; a genus of the 

gymnofpermia order, belonging to the didynamia dafs 

of plants. There are 14 fpecies; the moft remarkable 
is the cataria, common nep, or catmint. This is a na¬ 

tive of many parts of Britain, growing about hedges 

and in wade places. The {talk is a yard high, and 

branched ; the leaves are hoary ; the flowers flelh-co¬ 

loured, growing verticillate in fpikes at the tops of the 

branches: the middle fegment of the lower lip is fpot- 

ted with red. The plant has a bitter tafte, and ttrong 

fmell, not unlike pennyroyal. An infufion of this plant 

is reckoned a good cephalic and emmenagogue; being 

found very efficacious i'n chlorotic cafes. Two ounces 

of the exprefled juice may be given for a dofe. It is 

called catmint, becaufe cats are very fond of it, efpe- 

cially when it is withered; for then they will roll them 

felves on it, and tear it to pieces, chewing it in their 

mouths with great pleafure. Mr Ray mentions his 

having tranfplanted fome of the plants of this fort 

from the fields into his garden, which were foon de- 

ftroyed by the cats; but the plants which came up 

from- feeds in his garden efcaped: this verifies an old 

proverb, viz. “ If you fet it, the cats will eat it; if 

you fow it, the cats will not know it.” Mr Wither¬ 

ing is of opinion, that where there is a quantity of 

plants growing together, the cats will not meddle with 

them ; but Mr Millar allures us, that he has frequently 

tranfplanted one of thefe plants from another part of 
the garden, within two feet of which, fome came up 

from feeds; in which cafe the latter have remained 

unhurt, when the former have been torn to pieces and 

deftroyed : he acknowledges, however, that, where 

there is a large quantity of the herb growing toge¬ 

ther, they will not meddle with it. This plant is very 

hardy, and is eafily propagated by feeds. If fown upon 
a poor dry foil, the plants will not grow too rank, but 

will continue longer, and appear much handfomer, than 

in rich ground, where they grow too luxuriant, and 

have not fo ftrong a fcent. Nephew, 
NEPHEW, a term relative to uncle and aunt, fig- Nephritic, 

nifying a brother’s or filler’s fon ; who, according to 

the civil law, is in the third degree of confanguinity, 
but according to the canon in the fecond. 

NEPHlliTIC, fomething that relates to the kid¬ 

neys. See Kidney. 

Nephritic Wood, (lignum nephriticum), a wood of 

a very denfe and compact texture, and of a fine grain, 

brought to us from New Spain in fmall blocks, in its 

natural ftate, and covered with its bark. It is to be 

chofen of a pale colour, found and firm, and fuch as 

has not loft its acrid tafte; but the fureft tell of it is 
the infilling it in water: for a piece of it infufed only 

half an hour in cold water, gives it a changeable co¬ 

lour, which is blue or yellow, as varioufly held to the 

light. If the vial it is in be held between the eye 

and the light, the tin&ure appears yellow; but if the 

eye be placed between the light and the vial, it ap¬ 
pears blue. We often meet with this wood adulte¬ 

rated with others of the fame pale colonr; but the 

dufliilh black hue of the bark is a linking character 

of this. 
The tree is the coatli of Hernandez. It grows to 

the height of our pear-tree, and its wood while frelh 

is much of the fame texture and colour ; the leaves 

are fmall and oblong, not exceeding half an inch in 

length, or a third of an inch in breadth; the flowers 

are fmall, of a pale-yellow colour, and oblong lhape. 

Handing in fpikes: the cups they Hand in are divided 

into five fegments at the edge, and are covered with a 
reddilh down. This is the bell defcription of the 

tree that can be collected from what has been hitherto 

written of it; nobody having yet had an opportunity 

of taking its true characters. 
This wood is a very good diuretic, and is faid to 

be of great ufe with the Indians in all difeafes of the 

kidneys and bladder, and in fuppreffion of urine, 

from whatever caufe. It is alfo recommended in 
fevers, and in obftru&ions of the vifcera. The way 

of taking it among the Indians is only an infufion in 

cold water. 
Nephritic Stone, a foft, brittle, opaque Hone, not 

fufceptible of a good polifli; fmooth, and, as it were, 

unduous to the touch; variegated with feveral co¬ 
lours, of which green is the principal. It is found in 

Saxony,. Bohemia, Switzerland, Spain, and Mexico; 

and from the imaginary virtues afcribed to it in ne¬ 

phritic diforders, has been ranked among the precious 

(lone9, but differs exceedingly from them in all its 

fenlible qualities. Neumann finds fault with fome au¬ 

thors for referring this (tone to the jafpers, agates, or 

marbles; from all of which, he fays, it widely differs: 

it wants the red fpecks of the jafpers, the hardnefs 

and compaftnefs of the others, and all of them want 

its un&uofity or foapinefs. Out of 60 grains of ne¬ 

phritic (lone, vinegar diffolved three ; oil of vitriol 

feven; fpirit of vitriol 14. ; fpirit of nitre 16; aqua 

regia 18 ; and fpirit of fait 20. The fpirit of fait 

acquired a greenifh-yellow tin&ure; aqua regia a gold 
yellow; oil of vitriol a dark-brownifh ; the other acids 

remained colourlefs. Both the marine acid and aqua 

regia left the undiffolved earth whitifh ; the nitrous 

acid greyiffi ; the diluted vitriolic acid browniffi-yel- 

lowj the concentrated light reddifli-brown ; the ace¬ 
tous,. 

\ 
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Ntjihrhics tous, unchanged. An ounce of this fnbftance pow- 

fl dered, and diftilled in a retort in an open fire, yielded 

. CI> ut>e‘ about a drachm and an half of phlegm, which had a 

penetrating empyreumatic fmell, but made no change 

in the colour of the fyrup of violets. On diftilling 

four ounces together, there was an appearance of an 

aftual empyreumatic oil, with a faline matter, which 

was found to be fal ammoniac. The matter remaining 

in the retort was of a reddifh-brown colo-ur. An 

ounce of the powdered Hone, mixed with an equal 
quantity of fixed alkaline fait, and urged with a ftrong 

fire, did not melt, but formed a quite porous mafs, 

in colour inclining to reddilh-grey, and weighing two 

drachms lefs than the mixture did at firft. Dr Lewis 

tells us, that the nephritic ftone is a fpecies of the in¬ 

durated clays, called, from their un&uofity, Jieatita;. 
With thefe it agrees, not only in its obvious proper¬ 

ties, but like wife in its burning hard, the peculiar 

charafteriftic of argillaceous earths. Its green colour 
feems to proceed from copper. Pott relates, that op 

fufion with an equal quantity of borax, it yielded a 
beautiful red mafs referebling an agate, with a grain 

of copper at the bottom. The nephritic ftone is 

confiderabiy the hardeft of all the fubftances of this 

clafs. 

NEPHRITICS, in pharmacy, medicines proper 
for difeafes of the kidneys, efpecially the ftone.— 

Such particularly are the roots of althaea, dog’s- 

grafs, afparagus, fago, pellitory of the wall, mallows, 

pimpinella, red chick-peafe, peach-kernels, turpen¬ 

tine, &c. 

NEPHRITIS, or inflammation of the kidneys. 
See Medicine, n® 304. 

NEPOS (Cornelius), a celebrated Latin hiftorian, 

born at Hoftilia near Verona, flourtflied in the time 
of the emperor Auguftus. He was the friend of 

Cicero and Atticus ; and coropofed l'everal excellent 

works, of which there are only extant the lives of the 

moft illuftrioiis Greek and Roman captains. 

NEPTUNE, in Pagan worlhip, the god of the 

fea, was the fon of Saturn and Vefta, or Ops, and the 

brother of Jupiter and Pluto. He aflifted Jupiter in 

his expeditions; on which that god, when he arrived 

at the fupreme power, afiigtied him the fea and the 

iflands for his empire. He was, however, expelled 

from heaven with Apollo; for confpiring again!! Ju¬ 

piter, when they were both employed by Lao'medon 
king of Phrygia in building the walls of Troy; but 

that prince difmiffing Neptune without a reward, he 

fent a fea-monfter to lay wafte the country, on which 

he was obliged to expofe his daughter Hefione. He 
is faid to have been the firft inveutor of horfemanfhip 

and chariot-racing; on which account Mithridates 

king of Pontus threw chariots drawn by four horfes 

ir»to>tlie fea in honour of this god; and the Romans 

inftituted horfe-races in the circus at his feftival, 
during which all other horfes left working, and the 

mules were adorned with wrea.hs of flowers. 

In a conteft with Minerva he produced a horfe by 

ftriking the earth with his trident; and on another 

orcafion, in a trial of lltill with Minerva and Vulcan, 

produced a bul1, whence that animal was facrificed to 

him. His favourite wife was Amphytrite, whom he 

long courted in vain, till fending the dolphin to inter¬ 

cede for him, be met with fuccdsj on which, he re¬ 

warded the dolphin by placing him among the ftars. Nereids 

He had alfo two other wives, one of whom was called H 

Salafta, from the fait water; the other Venilia, from Nefo‘ 

the ebbing and flowing of the tides. He had like- 
wife many concubines, by whom he had a great num¬ 

ber of children. He is reprefented with black hair, 

with a garment of an azure or fea-green, holding his 

trident in his hand, and feated in a large fhell drawn 

by fea-horfes, attended by the fea-gods Palemon, 

Glawcus, and Phorcys, and the fea goddefles Thetis, 
Melita, and Panopaea, and a long train of tritons and 

fea-nymphs. 

NEREIDS, in the Pagan theology, fea-nymphs, 

daughters of Nereus and Doris.— The Nereids were 
efteemed very handfome; infomuch that Calliope, the 

wife of Cepheus king of Ethiopia, having triumphed 
over all the beauties of the age, and daring to vie 

with the Nereids, they were fo enraged that they fent 
a prodigious fea-monfter into the country ; and, to 

apptafe them, (he was commanded by the oracle to 
expofe her daughter Andromeda, bound to a rock, to 

be devoured by the monfter. In ancient monuments, 

the Nereids are reprefented riding upon fea-horfes; 

fometimes with an entire human form, and at other 
times with the tail of a fiflr. 

NEREIS, in zoology, a genus of animals belonging 

to the order of vermes mollufca. The body is oblong, 

linear,andfittedforcreeping; it tsfnrniftted with lateral 

pencilled tentacula. There are 11 fpecies; of which 

the moft remarkable is the noftiluca, being one of the 

caufes of the iuminoufnefs of the fea. They are in¬ 

habitants of almoft every fea ; and illuminate the wa¬ 

ter like glow-worms, but with a brighter fplendour, 

fo as at night to make the element appear as if on fire 

all around. Their bodies are fo minute as to elude 
examination by the naked eye. 

NEREUS, in fabulous hiftory, a marine deity, was 

the fon of Oceanus and Thetis. He fettled in the 

Aegean Sea, was confidered as a prophet, and had the 

power of afluming what form he pleafed. He married 

his filler Doris, by whom he had 50 daughters called 

the Nereids, who conftantly attended on Neptune, and 

when he went abroad furrounded his chariot. 

NERO (Domiuus) emperor, fon of Caius Do- 

mitius .Enobarbus, and of Agrippina, who married 

Claudius, whom Nero fucceeded, A. D. 54, aged 

18. He protefted he would follow the example of 

Auguftus, and at firft he did ; and as they once pre- 

fented him the fentence of a perfon condemned to 
death, “ I wilh,” faid he, “ that I could not write.” 

But after five years reign he fell into the moft extra¬ 

vagant crimes that ever entered the imagination of 

man. He would appear upon the ftage in wonan’s 

drefs. He commited fodomy with the greateft de¬ 

bauchees, and particularly Sporus, whom he kept in 

quality of his wife, and caufed to be drefled like a 

woman ; which gave occafion to that pleafant faying, 
“ That the world had been happy if his father Do- 

mitius had had fuch a wife.” He caufed his mother 

to be murdered, his wife to be put to death, and his 

matter Seneca to lofe his life, &c. and wjfhed that 

mankind had but one head, that he might have the 
pleafure of cutting it off. To have the glory of re¬ 

building Rome, he fet it on fire, laid the blame upon 

the Chriftians, and began the firft perfection againtl 
them. 
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Nem them. Being exhaufted by his immenfe profufion, 

H and become the common deteftation of mankind, his 

Net’ armies in Gaul declared againft him, and Galba re- 

volted in Spairr. This caft him intodefpair, and in a 

rage he cried out, “ Have I neither friend nor enemy?” 
So he was forced to turn his own executioner, 

A. D. 68, in the $2<1 year of his age and 14th of his 

NERVA (Cocceius), emperor after Domitian. He 

recalled thofe who had been banilhed for their religion, 

and forgot nothing that might contribute to the re- 

ftoring of the empire to its former luftre ; but finding 

his age would not fufFer him to finifh it, he adopted 

Trajan, and died A. C. 98. 

NERVES, in anatomy ; certain white gliftening 
cords, proceeding from the brain and fpinal marrow, 

and dividing into very fmall branches, which are feat 

off throughout all parts of the body ; and which are 

found to be the organs of fenfation and motion. See 
Anatomy, n° 400. 

NERVOUS fluid. See Anatomy, n° 400, I. 
NEST. See Nidus. 

Eatable Nests. See Birds-Nejls. 

NESTOR, in fabulous hiftory, king of Pylos, and 

the fon of Neleus and Chloris. He fubdued the Eleans, 

and conquered the Centaurs, who would have carried 

off Hippodamia. He afterwards went to the fiege of 

Troy with Agamemnon, who had a particular eileem 

for him on account of his wifdom and eloquence. 

He was then, according to Homer, fo old, that he 
had feen three generations of men. 

NESTORIANS, a Chriftian fed, the followers of 

Neftorius bifhop and patriarch of Conftantinople; 

who, about the year 520, taught that there were two 

perfons in Jefus Chrift, the divine and the human, 

which are united not hypoftatically or fubflantially, 

but in a myllical manner; whence he concluded, that 

Mary was the mother of Chrift, and not the mother of 

God. For this opinion Neftorius was condemned and 

depofed by the council of Ephefus ; and the decree of 
this council was confirmed by the emperor Theodofius, 

who banifhed the bifhop to a monaftery. 

NET, a device for catching fifh and fowl. Seethe 

article Fishery. 

The taking fowls by nets is the readieft and moft 

advantageous of all others, where numbers are to be 

taken. The making the nets is very eafy, and what 

every true fportfman ought to be able to do for him- 

felf. All the necefiary tools are wooden needles, of 
which there fhould be feveral of different fizts, fome 

round and others flat; a pair of round-pointed and flat 

feiflars; and a wheel to wind off the thread. The 

packthread is to be of different ftrength and thicknefs, 

according to the fort of birds to be taken ; and the 

general fize of the mefhes, if not for very fmall birds, 

is two inches from point to point. The nets fhould 
neither be made too deep nor too long, for they are 

then difficult to manage ; and they muff be verged on 
each fide with twifted thread. The natural colour of 

the thread is too bright and pale, and is therefore in 

many cafes to be altered. The moft ufual colour is 
the rufict; which is to be obtained by plunging the 

net, after it is -made, into a tanner’s pit, and letting 

it lie there till it be fufficiently tinged : this is of a 

double fervice to th« net, fince it preferves the thread 

as well as alters the colour. The green colour fs Net 

given by chopping fome green wheat find boiling it in I 

water, and then foaking the net in this green tin&urc. Netherlands 

The yellow colour is given in the fame manner with 

the decoftion of celandine ; which gives a pale ftraw- 

colour, which is the colour of flubble in the harveft- 

time. The brown nets are to be ufed on ploughed 

lands, the green on grafs-grounds, and the yellow on 
ftubble-lands. „ 

Net, Neat, in commerce, fomethfng pure, and un¬ 
adulterated with any foreign mixture. 

Thus, wine is faid to be net when not falfified or 
balderdafhed ; and coffee, rice, pepper, &c. are net 

when the filth and ordures are feparated from them. 
See Neat. 

A diamond is faid to be net when it has no ftains or 
flaws ; a cryflal, when tranfparent throughout. 

Net is alfo ufed for what remains after the tare has 

been taken out of the weight of any merchandife ; i. e. 

when it is weighed clear of all package. See Tare. 

Thus we fay, a barrel of cochineal weighs 450 

pounds; the tare is 50 pounds, and there remains net 
400 pounds. 

Net Produce, a term ufed to exprefs what any 

commodity has yielded, all tare and charges de¬ 
duced. 

The merchants fometimes ufe the Italian words 
netto proceduto, for net produce. 

NETHERLANDS, anciently called Belgia, but 

fince denominated Low Countries or Netherlands, from 
their low fituation, are fituated between 2° and 70 of 

call longitude, and between 50° and 530 30’ of north 

latitude: and are bounded by the German fea on the 

north, Germany on the caft, by Lorrain and France 

on the fouth, and by another part of France and the 

Britifh feas on the weft; extending near 300 miles in 

length from north to fouth, and 200 miles in breadth 

from eaft to weft. They confift of 17 provinces ; to 

of which are called the Aujlrian and French Nether- 

lands, and the other feven the United Provinces. 
The Aujlrian Netherlands confift of the greateft 

part of the duchies of Brabant, Limburg, and Lux j 

emburg, with a part of that of Gueldres ; and of the 

counties of Flanders, Hennegau, and Namur. The 

Netherlands formerly made a part pf the circle of 

Burgundy, the whole of which once belonged to the 

houfe of Auftria, and on the death of Charles V. de¬ 

volved to the Burgundian Spanifh line of that houfe; 

but was all afterwards loft, except the abovementioned 

countries, which, on the death of Charles I*, king of 

Spain, fell to the German line of the Auftrian family. 

Thefe Auftrian Netherlands are ftill confidered as a 

circle of the empire, of which the archducal houfe, as 

being fovereign of the whole, is the foie dire&or and 

fummoning prince. This circle contributes its (hare 

to the impofts of the empire, and fends an envoy to 

the dirt; but is not fubjeft to the judicatories of the 

empire It is wholly Catholic, and under a governor- 

general appointed by the court of Vienna. 

The French Netherlands confift of a part of the 

duchy of Luxemburg, of the province of Hiinauit, of 

the earldom of Flanders, the b ftiopric oi Liegf, the 

Cambrefis, and the county of Namur ; and this go¬ 
vernment, the greateft part of which belongs to the 

parliament of JDouay, comprehends French Flanders, 
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Netfcher the Cambrefis, French Hainault, and the French part 

(I of the earldom of Namur.—French Flanders abounds 
, ew urg. jn gra;n) vegetables, flax, and cattle, but is in want 

of wood. 

For the Dutch Netherlands, fee United Provinces. 
NETSCHER (Gafpard), an eminent painter, born 

at Prague in Bohemia in 1639. His father dying 

while he was an engineer in the Polifh fervice, his mo¬ 

ther was obliged, on account of her religion, fuddenly 

to leave Prague with her three fons. When fhe had 

proceeded three leagues, fhe flopped at a caftle; which 

being foon after befieged, two of her fons were ftarved 

to death; but fhe herfelf found means to efcape out of 

the fortrefs by night, and to fave her only remaining 

child. Carrying him in her arms, fhe reached Arn- 

heim in Guelderland, where fhe found means to fup 

port herfelf, and breed up her fon. At length a doc¬ 

tor of phyfic took young Netfcher into his patronage, 

with the view of giving him an education proper fora 

phyfician: but Netfcber’s genius leading him to paint¬ 

ing, he could not forbear {crawling out defigns upon 
the paper on which he wrote his themes; and it be¬ 

ing found impoflible to conquer his fondnefs for draw¬ 

ing, he was fent to a glazier, who was the only perfon 

in the town that underftood drawing. Netfcher foon 

finding himfelf above receiving any farther alfiftance 
from his mailer, was fent to Deventer, to a painter 

named Terhurg, who was an able artift and burgoma- 

fter of the town ; and having acquired under him a 

great command of his pencil, went to Holland, where 

he worked a long time for the dealers in piftures, who 

paid him very little for his pieces, which they fold at 

a high price. Difgulled at this ungenerous treatment, 

he refolved to go to Rome, and for that purpofe em¬ 
barked on board a veflel bound for Bourdeaux. But 

his marrying in that city prevented his travelling into 

Italy: and therefore, returning into Holland, he fet¬ 

tled at the Hague ; where obferving that portait-paint- 
ing was the mod profitable, he applied himfelf folely 

to it, and acquired fuch reputation, that there is not a 

confiderable family in Holland that has not fome of 

his portraits; and befides, the greateft part of the fo¬ 

reign minillers could not think of quitting Holland 

without carrying with them one of Netfcher’s portraits, 

whence they are to be feen all over Europe. He died 

at the Hague, in 1684; leaving two fons, Theodore 

and Conftantine Netfcher, both of them good portrait- 
painters. 

NETTINGS, in a Ihip, a fort of grates made of 
fmall ropes feized together with rope-yarn or twine, 

and fixed on the quarters and in the tops ; they are 
fometimes ftretched upon the ledges from the wafte- 

trees to the roof-trees, from the top of the forecaftle 

to the poop, and fometime3 are laid in the wade of a 
fiiip to ferve indead of gratings. 

NETTLE, in botany. See Urtica. 

jS^-Nettle. See Medusa, and ANiMAL-/Z?*u>er. 
NETTLE-Tree. See Celtis. 
NETTUNO, a handfome town of Italy, in the 

Campagnia of Rome. It is but thinly peopled, though 

feated in a fertile foil. The inhabitants are almod all 
hunters. E. Long. 12. 57. N. Lat. 41. 30. 

NEWBURG, the name of feveral towns of Ger¬ 
many, two of which are the chief towns of duchies of 

the fame name; one in Bavaria, and the other in the 

NEVERS, a confiderable town of France, and ca- i_ 
pital of Nivernois, in Orleanois, with the title of a Nev‘s- 

duchy, an ancient cadle, and a bilhop’s fee. It is built 

in the form of an amphitheatre, and contains feveral 
fine buildings. It is feated on the river Loir, over 

which there is an handfome bridge, and at the end of 

it a fine large caufeway reaching to the town. E. 
Long. 3. 14. N. Lat. 46. 59. 

NEUFCHATTEAU, a town of France, in Lor* 

rain, and capital of the chatellenie of Chatenoi. It is 

an handfome, populous, trading town; having an 

abbey of the nuns of St Clair, a commandery of Malta, 

and feveral convents of monks and nuns. It is feated 

in a bottom, in a foil fertile in corn, wine, and all the 

neceflaries of life, on the river Mouzon. E. Long. 

5. 45. N. Lat. 48. 20. 

NEUFCHATTEL, a fovereigrf county of Swif. 
ferland, bounded on the welt by the Franche Comte, 

on the north by the bifhopric of Bade, and on the eafi: 

and fouth by the cantons of Berne and Friburg ; it is 

about 40 miles in length, and 20 in breadth. It had 

its own counts for a long time ; the lad of whom dy- 

ihg in 1694 without ifTue, it came to Mary of Orleans, 

duchefs of Nemours, his only filler, who died without 

iflue in 1703: there were then 13 competitors; but, 
at an alTembly of the Hates in 1707, they nnanimoully 

chofe the king of Prufiia for their fovereign, who has 

placed a governor therein. It is well peopled ; and 

contains three cities, one town, 90 villages, and about 

300 houfes difperfed in the mountains. The inhabi¬ 

tants are all Protellants, except two Roman Catholic 

villages; and in 1529 they entered into a drift alli¬ 

ance with the cantons of Berne, Friburg, Soleure, and 

Lucern. The air is healthy and temperate, but the foil 
not every where equally fertile ; however, there are 

large vineyards, which produce white and red wine, 

which laft is excellent. The pallures on the moun¬ 

tains feed a great number of all forts of cattle 5 and 

there are plenty of deer in the forefts 5 befides large 

trouts, and other good fi(h, in the lakes and rivers. The 

people are ingenious, polite, aftive, induftrious, and 
laborious. 

Neufchattel, an handfome town of Swiflerland, 

capital of a county of the fame name. There are fe¬ 

veral ancient ruins near it, which fhew its former ex¬ 

tent; and there are two large churches, befides a caftle 

where the governor refides. It is feated on a lake of 
the fame name, 17 miles in length and five in breadth, 

and the fide of the harbour is the ufual walk of the 

inhabitants. It has a grand and little council: the 

firft is compofed of 40 perfons, with two mailers of 

the keys ; the little council confifts of 24 members, 
comprehending the mayor, who is prefident. Thefe 

two councils alfemble regularly every month. The ec- 

clefiaftics likewife aflemble every month, to confult on 

affairs belonging to the church, and to fill up the 

places of minillers that die. They choofe a dean every 

year, who is prefident of the general alTemblies, which 

are called clajjes; and fometimes he is confirmed in this 
dignity. E. Long. 7. 10. N. Lat. 47. 5. 

NEVIS, one of the Caribbee iflands, lying about 
feven leagues north of Montferrat, and feparated from 

St Chriftopher’s by a narrow channel. It makes a 

beautiful appearance from the fea, being a large coni¬ 
cal 
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Navis cal mountain covered with fine trees, of an eafy afcent 

|1 on every fide, and entirely cultivated. The circumfe- 
Neuter. rence js about 21 miles, with a confiderable traft of 

level ground all around. The climate in the lower 

part is reckoned to be warmer than Barbadoes, but it 

is more temperate towards the fummit. The foil is 

very fine in the lower part, but grows coarfer as we 

afcend. The produftions are nearly the fame with 

thofe of St Chriftopher. There are three pretty good 

roads or bays, with fmall towns in their vicinity; 

Charles-town, Moreton-Bay, and Newcaftle. This 

pleafant ifland was fettled under the aufpices of Sir 

Thomas Warner from St Chriftopher’s. His fuccef- 

for, governor Lake, was confidered as the Solon of 

this little country, in which he difpofed of every thing 

with fuch prudence, wifdom, and juftice, as procured 

him an high reputation with the French as well as 

Englifh. In the Dutch war they met with fome di- 

fturbance from the French ; but by being covered by 

an Englifh fquadron, the enemy were obliged to defitt 

from their intended invafion, after a fmart engage¬ 

ment in fight of the ifland. 'Sir William Stapleton 

fometimes refided here, and Sir Nathaniel Johnfon 

conftantly, at which time the inhabitants of Nevis 

were computed at 30,000. In the war immediately 

after the revolution, they exerted themfelves gallantly, 

and had two regiments of 300 men each. In that of 

queen Anne they behaved equally well, tho’ they were 

lefs fortunate ; for the French landing with a fuperior 

force, and having inveigled moft of their flaves, they 

were forced to capitulate. About 4000 of thefe 

flaves the French carried away and fold to the Spa¬ 

niards, to work in their mines. The parliament, af¬ 

ter making due inquiry into the Ioffes they had fu- 

ftained, voted them about a third part of the fum in 

which they had fuffered. Thefe Ioffes by war, an e- 

pidemic difeafe, and repeated hurricanes, exceedingly 

diminifhed the number of the people. They are now 

thought not to exceed 2000 or 3000 whites, and 6000 

blacks. There is here a lieutenant-governor, with a 

council, and an affembly, which is compofed of three 

members from each of the five parifhes into which' the 

ifland is divided. The commodities are cotton and 

fugar; and about 20 fail of (hips are annually employ¬ 

ed in this trade. 
NEURITICS, in pharmacy, medicines good in 

diforders of the nerves. 
NEUROGRAPHY, fignifies a defcriptiou of the 

nerves. See Anatomy, u°400. 
NEUROPTERA. See Zoology. 

NEUTER, a perfon indifferent, who has efpoufed 

neither party, and is neither friend nor foe. 

A judge ought to be neuter in the caufes he 

judges ; in queftions, where reafon appears neuter, 

a man fhould ever incline to the fide of the unhappy. 
Neuter, in grammar, denotes a fort of gender of 

nouns, which are neither mafculine nor feminine. See 

Gender. 
The Latins have three kinds of genders, mafculine, 

feminine, and neuter. In Englifh, and other modern 

tongues, there is no fuch thing as neuter nouns. See 

Noun. 
Verbs Neuter, by fome grammarians called intran- 

fitive verbs, are thofe which govern nothing, and that 

are neither active nor pofitive. See Verb. 

Vol. VII. 1 

When the a&ion expreffed by the verb has no ob- Newer 

jeft to fall upon, but the verb alone fupplics the !l 
whole idea of the a&ion; the verb is faid to be neu- Nevvca(t!e 

ter: as, I fleep, thou yawneft, he fneezes, we walk, 
ye run, they (land ftill. 

Some divide verbs neuter into, 1. Such as do 

not fignify any aftion, but a quality; as albet, “ it is 

white;” or a fituation, as fedet, “ he fits:” or have 

fome relation to place; as adeft, “ he is prefent;” or 

to fome other Hate or attribute, as regnat, “ he rules,” 

&c. And, 2. Thofe that do fignify a&ions, though 

thofe fuch as do not pafs into any fubjeft different from 
the aftor; as to dine, to fup, to play, &c. • 

But this latter kind fometimes ceafe to be ?ieutert 

and commence a&ive; efpecially in Greek and Latin, 

when a fubjeft is given them : as, vivere vitam, ambits 

lare viam, pugnare pugnam. Thus the old French 

poets fay, Soupirer fin tourment; the Englifh, toJigh 

his •woes, &c. 

But this isobferved only to obtain where fomething 
particular is to be expreffed, not contained, in the 

verb: as, vivere vitam beatam, to live a happy life ; 
pugnare bonam pugnam, to fight a good fight, &c. 

According to the abbot de Dangeau, verbs neuter 

may be divided into attive and paffive ; the firft, thofe 

that form their tenfes in Englifh, by the auxiliary verb 

to have; in French, by avoir. The fecond, thofe 

that form them in Englifh with the verb to be; in 

French etre.—-Thus, to fleep, to yawn, dormir and 

eternuer, are neuters attive.—To come, and to arrive, 

are neuters pa five. 

Neutral Salts, among chemifts, thofe compound¬ 

ed of an acid with any other fubftance capable of 
uniting with it and deftroying its acidity. Thofe in 

which the acid is fajurated with an earth or a metal 

are called imperfeft, but thofe in which a pure alkali is 

employed are called perfett, neutrals. 

NEUTRALITY, the ftate of a perfon or thing 

. that is neuter, or that takes part with neither fide. 
NEWCASTLE, the capital of the county of Nor¬ 

thumberland in England, a large, populous, and flonrifh- 
ing town, fitnated on the north bank of the river Tyne, 

about 300 miles to the northward of London. It is con- 
ne&ed, by means of a bridge with the fuburbs of Gates¬ 

head, which, being on the fouthern fide of the river, is 

part of the bifhopric of Durham. Near the fpot where 

the town now ftands, there was of old a fort called Mon- 

cafter; and Robert, fon of William the Conqueror, 

having built another to overawe the Scots, beltowed 

upon it the name of Newcaftle, in contradiftinftion'to 

the old fortrefs. Divers monafteries andhofpitals be¬ 

ing railed around it, the place, in a little time, fwell- 

jed into a town ; and the walls of it were begun in the 

reign of Edward I. by a rich burgher, who had been 

taken by the Scots, and paid a large ranfom for his 
liberty. It is at prefent furrounded by a ftrong wall, 

in which there are feven gates and as many turrets, 

with fome cafemates faid to be bomb-proof. It was 

created a borough by king Richard II. who granted 

permifiion to carry a fword before the mayor; and 

king Henry VI. ere&ed it into a town and county 

incorporate, independent of Northumberland. The 

magiilracy confiffs of a mayor, 19 aldermen, a fheriff, 

a recorder, a town-clerk, a clerk of the chambers, two 

coroners, eight chamberlains, a fword-bearer, with a 
30 L cap 
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Newcaftle cap of maintenance, a water-bailifFwith a great mace, 

Newfor ft 3nC^ ^even ^erjeants at mace. Newcaftle has been ex- 
ew °re ‘ pofed to frequent incurfions and fieges of the Scots, 

before the union of the two crowns; and in the great 
rebellion, the army of that kingdom, under the com¬ 

mand of Leflie, took it by dorm : but it has long ago 

retrieved all its Ioffes, and become the great emporium 

of the north of England for coal and other merchan¬ 

dize. The town is built upon the declivity of a hill, 

which renders the ftreets fteep and incommodious. The 

houfes are crowded together fo as to exhibit but a 
difagreeable appearance : yet one or two of the ftreets 

are large, fpacious, and well paved. The town is o- 

verlooked by the old ruinous caftle : the exchange and 

cuftom-houfe are magnificent buildings, but too clofe 

to the river; along the bank of which there is a fine 
key or wharf faced with freeftone, to which (hips of 

ordinary burden can carry their broadfides to be 

loaded or unloaded. But the coal-fhips are loaded at 

or near Shields, feven miles farther down the river; 

their lading being conveyed thither in lighters, which 

they call keels. The number of the keelmen who work 

in thefe lighters, exceed 6000, who live in a fuburb 

called Sandgate. They have, by a contribution a- 

mong themfelves, built a noble hofpital for fuch of 

their poor brethren as are difabled by accident, 

or fuperannuated and pad labour. The principal 

church of Newcaftle, called St Nicholas, is a {lately 

old fabric, built by David king of Scotland, with a 

fine fteeple of rare architecture : here are, befides, 

fix churches or chapels. We may number among the 

public edifices, an elegant manfion-houfe for the 

mayor; a noble hall for the furgeons, with a mufeum; 

a (lately infirmary on the model of that at Edinburgh; 
a library belonging to the corporation; a large prifon 

called Newgate} feveral meeting-houfes, and charity- 

fehools well endowed. The number of inhabitants 

amounts to above 40,000; and many of them are 
wealthy, and live with fplendour. They are generally 

bold, rough, and induftrious 5 enriching themfelves 

with the coal-trade, and other branches of commerce 

and manufaflure, fuch as (hip-building, glafs-making, 

falt-works, and hard-ware or wrought iron. The 
place is particularly famous for grind-ftones, which 

are exported to all the countries in Europe. The fa- 

fhionable people live in the upper part of the town, at 

a diftance from the river, where they poffefs elegant 

houfes and gardens, and enjoy themfelves at comedies, 
affemblies, and other polite diverfions. The houfes 

are chiefly built of (lone, fome are of brick, and a 
very few of timber. The revenue of the town, a- 

mounting to 80001. a-year, is confiderably larger 

than that of any other corporation-borough in Eng¬ 

land: and from this the mayor is indulged with an an¬ 

nual allowance of 6001. befides the maintenance of a 
coach, barge, and manfion-houfe. 

Newcastle (Duke of). See Cavendish. 

NEWEL, in architefture, is the upright pod 

which a pair of winding (lairs turn about; this is 

properly a cylinder of ftone, which bears on the 

ground, and is formed by the end of the fteps of the 
winding (lairs. 

NEWFIDLER-sea, a lake in Hangary, 17 miles 
in length, and 6 in breadth. 

NEWFOREST, a part of Hampfhire, lying on 
* 

the Englifh channel, oppofite to the Ifle of Wight. Newfoumf. 

It was made by William the Conqueror, who caufed lam1, 
36 churches, and all the houfes belonging thereto, to ^ 

be pulled down, that there might be no obftruftion in 

hunting the game. It is now appropriated by aft of 

parliament for the production of oaks, to be employed 
in building the royal navy. 

NEWFOUNDLAND, a large ifland of North 
America, belonging to Great Britain, lying between 

46. 50. and 51. 30. N. Lat. and between 53. 30. 

and 58. 20. W. Long, from London. The form is 

that of an irregular triangle, the bafe or fouth fide be¬ 

ing 80 leagues in extent; the eaft fide is the longed ; 

and the whole circumference about 150 leagues. It 

is bounded on the north by the Straits of Belleifle, 

which feparate it from Labrador ; on the eaft and 

fouth it hath the Atlantic Ocean, and on the weft 

the Gulph of St Laurence. The climate is rather 

fevere; and the foil, at lead on the fea-coaft, which 

is all that we know of it, is poor and barren. A 

few kitchen vegetables with ftrawberries and rafber- 

ries are all its produce. The country within land 
is mountainous, and abounds with timber; there 

are feveral rivers which are plentifully flored with 

various forts of fifh, abundance of deep bays, and 
many good ports. St John’s and Placentia are the 

two principal fettlements, and at each of thefe there is 

a fort; the number of people who remain here in the 
winter hath been computed at 4000. The French, by 

the treaty of Utrecht, were permitted to fifh from 

Cape Bonavifta on the eaft fide round the north of the 

ifland to Point Rich on the weft; and by the treaty of 

Paris, they are allowed the ifles of St Pierre and Mi¬ 

quelon, upon which they are to dry their fifh, but not 

to ereft fortifications of any kind. 

The great importance of this place arifes from its 

fiftiery, which is in part carried on by the inhabitants 

at the feveral harbours, which are about 20 in number, 
who take vaft quantities of cod near the coaft, which 

they bring in and cure at their leifure, in order to 

have it ready for the (hips when they arrive. But the 

reat and extenfive fifliery is on the banks at fome di- 

ance from the ifland. The great bank lies 20 leagues 

from the neared point of land from the latitude of 41 

to 49, ftretching 300 miles in length and 75 in breadth. 
To the eaft of this lies the Falfe Bank; the next is ftyled 

Vert or the Green Bank, about 240 miles long, and 
120 over; then Banquero, about the fame fize ; the 

ftioals of Sand Ifland, Whale Bank, and the Bank of 

St Peter’s, with feveral others of lefs note, all abound¬ 

ing with fi(h. 

The cod are caught only by a hook, and an expert 

fiflier will take from 150 to 300 and upwards in a day; 
for the fifti never bite in the night, and the labour is 

very great. The feafon is from May to Oftober, in 

the height of which there are from 500 to 700 fail up¬ 

on the banks at a time. The fifh caught in the fpring- 

months are bed; they are cured in very different ways. 

Some are ftyled white fifht others mud fifh, which are 

flowed and failed in the hold, and will not keep long; 

but the bed and mod valuable are the dried cod. The 
quantity taken is prodigious ; yet in fome feafons and 

in different places varies confiderably, as the fifh fre¬ 

quently change their ftations. The fifhing-fhips, as 

they are called, lie upon the banks* with the help of 
their 
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•l-'| Newfound- their boats take and cure their own fifh, and as foon as 

I land they are full fail for a market. The fack-lhips proceed 

■ i direfitly to the ifland, where they purchafe filh from 

ew °n‘ the inhabitants either by barter or bills of exchange. 
The principal markets for cod are Spain, Portugal, 

Italy, and the Welt Indies. The value of thisfifliery 

is computed at fome hundred thoufand pounds anual- 

ly; employing, befides feveral hundred (hips, fome 

thoufands of feamen, and affording a maintenance to a 
number of tradefmen of different occupations, by which 

many large towns on the weft fide of England accu¬ 

mulate much wealth, and at the fame time contribute 

in many refpeds to the benefit of the public. 

The great utility of this fifhery was very early 

feen, and very vigoroufly purfued ; for in the begin¬ 

ning of the reign of king James I. we had two hundred 

and fifty fail employed therein. It is computed, that 

three quintals of wet filh make one quintal of dried 

cod. Befides, the livers of every hundred quintals 

make a hogfhead of oil ; and exclufive of thefe, there 

are many leffer advantages that go in diminution of 

the expence. The fifhery, as we have faid above, pro¬ 

duces differently in different feafous ; but it isjudged 

to be a very good one when it produces 300,000 quin¬ 

tals of filh, and 3000 barrels of oil, both equally fale- 

able and valuable commodities. As every fhip carries 

12, and each of their boats eight men, and as thefe 

return home in fix months, there cannot be a more 

noble nurfery for feamen. The artificers and traders 
employed in building, victualling, and repairing thefe 

veffels, are very numerous in the refpe&ive ports from 
■which they fail. Thefe circumftances juftify the par¬ 

ticular attention paid by government to this branch of 

the public fervice; in refpeft to which, that they may 
be well informed, an annual and very diftinft account, 

by which the whole is feen at one view, is delivered by 

the proper officer to the governor of Newfoundland, 

that is, to the commodore of his majefty’s fquadron. 
NEWMARKET, a town of England, partly in 

Cambridgelhire, and partly in Suffolk. It confifts of one 

well-built ftreet, feated on the great road, and full of 

inns. It is chiefly noted for its horfe-races. E. Long, 

o. 25. N. Lat. 52. 16. 
NEWT, or Eft, in zoology, the common lizard. 

See Lacerta. 
JIEWTON (Sir Ifaac), one of the greateft philo- 

fophtrs and mathematicians the world has produced, 

was the only child of Mr John Newton of Colefworth, 

not far from Grantham in Lincolnfhire, who had an 

eftate of about 120 /. per annum, which he kept in 

his own hands. He was born at that place on Chrift- 
mas-day 1642. His father dying when he was young, 

his mother’s brother, a clergyman of the name of Ay- 

fcough, or AJke’w, who lived near her, and directed all 

' her affairs after the death of Mr Newton, put her fon 

to fchool at Grantham. When he had finilhed his 

fchool-learning, his mother took him home; intending, 

as (he had 110 other child, to have the pleafure of his 

company ; and that he, as his father had done, (hould 

occupy his own eftate. But his uncle happening to 

find him in a hay-loft at Grantham, working a mathe¬ 

matical problem, and having otherwife obferved the 

boy’s mind to be uncommonly bent upon learning, he 

.prevailed upon her to part with him; and fhe fenthim 

to Trinity College in Cambridge, where her brother, Newton, 

having himfelf been a member of it, had ftill many 

friends. Ifaac was foon taken notice of by Dr Ifaac 
Barrow; who, obferving his bright genius, contrac¬ 

ted a great friendfhip for him. M. De Fontenelle 
tells us, “ That in learning mathematics he did not 

fludy Euclid, who feemed to him too plain and (irnple, 

and unworthy of taking up his time. He underftood 

him almoft before he read him, and a call of his eye 

upon the contents of his theorems was fufficient to 

make him matter of them. He advanced at once to 
the geometry of Des Cartes, Kepler’s optics, &c. It 

is certain, that he had made his great difeoveries irt 

geometry, and laid the foundation of his two famous 

works the Principia and the Optics, by the time he 
was 24 years of age.” 

In 1664, he took the degree of bachelor of arts; and 

in 1668 that of matter, being elected the year before 

fellow of his college. He had before this time difeo- 

vered the method of fluxions; and in 1669, he was cho- 

fen profeffor of mathematics in the univerfity of Cam¬ 

bridge, upon the refignation of Dr Barrow. The fame 
year, and the two following, he read a courfe of op¬ 

tical ledtures in Latin, in the public fchools of the uni¬ 

verfity; an Englifti tranflation of which was printed at 

London in 1728 in 8va, as was the Latin original the 

next year in 4to. From the year 1671 to 1679, he 

held a correfpondence, by letters, with Mr Henry Ol¬ 
denburg, fecretary of the royal focicty, arid Mr John 

Collins, fellow of that fociety ; which letters contain a 
variety of curious obfervations. 

Concerning the origin of his difeoveries, we are told 

that as he fat alone in a garden, the fallingof fome apples 

from a tree led him into a fpeculation on the power of 

gravity; that as this power is not diminilhed at the 
remoteft diftance from the centre of the earth to which 

we can rife, it appeared to him reafonable to con¬ 

clude, that it muft extend much farther than was 

ufually thought; and purfuing this fpeculation by 

comparing the periods of the feveral planets with their 
diftances from the fun, he found, that if any power 

like gravity held them in their courfes, its ftrength 

muft decreafe in the duplicate proportion of the in- 

creafe of diftance. This inquiry was dropped ; but re¬ 

fumed again, and gave rile to his writing the treatife 

which he publiftied in 1687 under the name of Ma¬ 

thematical Principles of Natural Philofophy ; a work 

looked upon as the production of a celeliial intelligence 

rather than of a man. The very fame year in which 
this great work was publiftied, the univerfity of Cam¬ 

bridge was attacked by king James II. when he was 

one of its moft zealous defenders, and was accordingly 

nominated one of the delegates of that univerfity to 

the'high-commiffion court; and the next year he was 

chofen one of their members for the convention-parlia¬ 
ment, in which he fat till it was dilfolved. In 1695, 

Mr Montague, then chancellor of the exchequer, and 
afterwards earl of Halifax, obtained for him of the 

king, the office of warden of the mint; in which em¬ 

ployment he was of fignal fervice, when the money 

was called in to be recoined. Three years after, he 

was appointed matter of the mint; a place of verycon- 
fiderable profit, which he held till his death. In 1699, 

he was cleded one of the members of the royal aca- 
20 L 2 demy 
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Newton, demy of fciences at Paris. In 1701, he was a fecond 

time chofen memher of parliament for the univerfityof 

Cambridge. In 1704, he publifhed his Optics; which 

is a piece of philofophy fo new, that the fcience may 

be confidered as entirely owing to our author. In 1705, 

he was knighted by queen Anne. In 1707, he pub- 

lifhed his Arithmetica Univerfalis. In 1711, his Ana- 

lyjis per Shiantitatum Series, Flux tones et Differentias, 

&c. was publifhed by William Jones Efq. In 1712, 

feveral letters of his were publiihed in the Commercium 

Epijlolicum. In the reign of George I. he was bet¬ 

ter known at court than before. The princefs of 

Wales, afterwards qneen-confort of England, ufed 

frequently to propofe queftions to him, and to declare 

that lhe thought herfelf happy to live at the fame time 

with him, and have the pleafure and advantage of his 

converfation. He had written a treatife of ancient 

chronology, which he did not think of publilhing; 

but the princefs delired an abftraCt, which lhe would 

never part with. However, a copy of it dole abroad, 
and was carried into France; where it was tranflated 

and printed, with fome obfervations, which were af¬ 

terwards anfwered by Sir Ifaac. But, in 1728, the 
Chronology itfelf was publifhed at London in quar¬ 

to; and was attacked by feveral perfons, and as zea- 

loufly defended by Sir Ifaac’s friends. The main 

defign of it was to find out, from fome tra&s of the 

molt ancient Greek aftronomy, what was the pofi- 

tion of the colures with refpeCt to the fixed ftars, 

in the time of Chiron the centaur. As it is now 

known that thefe ftars have a motion in longitude 

of one degree in 72 years, if it is once known thro’ 

what fixed ftars the colure palled in Chiron’s time, by 

taking the diftance of thefe ftars from thofe through 
which it now paffes, we might determine what num¬ 

ber of years is elapfed fince Chiron’s time. As Chi¬ 

ron was one of the Argonauts, thjs would fix the time 

of that famous expedition, and confequently that of 

the Trojan war; the two great events upon which all 

the ancient chronology depends. Sir Ifaac places them 

500 years nearer the birth of Chrift than other chro- 
nologers generally do. 

This great man had all along enjoyed a fettled 

and equal ftate of health to the age of 80, when 
he began to be affli&ed with an incontinence of u- 

rine. However, for the five following years, Ire had 

great intervals of eafe, which he procured by the ob- 
fervance of a ftriCt regimen. It was then belie¬ 

ved that he certainly had the ftone; and when the pa- 

roxyfms were fo violent, that large drops of fweat ran 

down his face, he never uttered the lead complaint, or 

exprefled the fmalleft degree of impatience; but, as 

foon as he had a moment’s eafe, would fmile and talk 

with his ufual cheerfulnefs. Till then he always read 

and wrote feveral hours in a day. He had the perfeCt 

ufe of all his fenfes and underftanding till the day be¬ 

fore he died, which was on the 20th of March 1726 7, 

in the 85th year of his age.—He lay in ftate in the 

Jerufalem chamber at Weftminfter, and on the 28th 

of March his body was conveyed into Weftminfter ab¬ 

bey ; the pall being fupported by the Iprd chancellor, 

the dukes of Montrofe and Roxburgh, 3nd the earls of 

Pembroke, Sufiex, and Macclesfield. The bilhop of 

Rochefter read the funeral office, being attended by 

all the clergy of the church. The corps was interred 

juft at the entrance into the choir, where a noble mo- Newton, 

nument is erefted to his memory. 

Sir Ifaac was of a middling ftature, and in the latter 

part of his life fomewhat inclined to be fat. His coun¬ 

tenance was pleafing, and at the fame tjme venerable. 

He never made ufe of fpeCtacles, and loft but one 

tooth during his whole life. 
His temper is faid to have been fo equal and mild, 

that no accident could difturb it. Of this the follow¬ 
ing remarkable inftance is related. Sir Ifaac had a 

favourite little dog, which he called Diamond; and 

being one day called out of his ftudy into the next 

room, Diamond was left behind. When Sir Ifaac re¬ 

turned, having been abfent but a few minutes, he had 

the mortification to find, that Diamond having thrown 

down a lighted candle among fome papers, the nearly 

finilhed labour of many years was in flames, and almoft 

confumed to alhes. This lofs, as Sir Ifaac was then 

very far advanced in years, was irretrievable; yet, 

without once ftriking the dog, he only rebuked him 

with this exclamation, “ Oh ! Diamond ! Diamond 1 

thou little knoweft the mifchief thou haft done!” 

He was a great lover of peace 5 and would rather 

have chofen to remain in obfcurity, than to have the 

calm of life ruffled by thofe ftorms and difputes which 

genius and learning always draw upon thofe that are 

too eminent for them. In contemplating his genius, 

it prefently becomes a doubt, which of thefe endow¬ 

ments had the greateft lhare, fagacity, penetration, 

ftrength, or diligence : and, after all, the mark that 

feems moft to diftinguilh it is, that he himfelf made 

the jufteft eftimation of it, declaring, that, if he had 

done the world any fervice, it was due to nothing but 

induftry and patient thought; that he kept the fub- 
jeft under conlideration conftantly before him, and 

waited till the firft dawning opened gradually, by 

little and little, into a full and clear light. It is faid, 
that when he had any mathematical problems or fo- 

lutions in his mind, lie would never quit the fubjeft 

on any account. Dinner has been often three hours 

ready for him before he could be brought to table: that 

his man often faid, when lie has been getting up in a 

morning, he has fometimes begun to drefs, and with 

one leg in his breeches, fat down again 011 the bed, 

where he has remained for hours before he got his 

cloaths on. From his love of peace, no doubt, arofe 
that unufual kind of horror which he had for all dif¬ 

putes ; a Ready unbroken attention, free from thofe 

frequent recoilings infeparably incident to others, was 

his peculiar felicity; he knew it, and he knew the value 

of it. No wonder then that controverfy was looked 

on as his bane. When fome objections, haftily made to 
his difcoveries concerning light and colours, induced 

him to lay afide the defign he had of publilhing his 

optic leftures; we find him reflecting on that difpute, 
into which he was unavoidably drawn thereby, in thefe . 

terms: “ I blamed my own imprudence for parting' 

with fo real a bleffing as my quiet, to run after a lha- 

dow.” It is true this lhadow, as Mr Fontenelle ob- 

ferves, did not efcape him afterwards, nor did it coft 

him that quiet which he fo much valued, but proved 

as much a real happinefs to him as his quiet itfelf; yet 

this was a happinefs of his own making: he took a 
refolution, from thefe difputes, not to publilh any more 

about that theory, till he had put it above the reach 
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Newton, of controverfy, by the exa&eft experiments, and the 

ftri&eft demonftrations; and accordingly it has never 
been called in queftion fince. In the fame temper, af¬ 

ter he had fent the manufcript of his Principia to the 

Royal Society, with his confent to the printing of it by 

them ; yet upon Mr Hooke’s injuriously infilling that 

himfelf had.demonftrated Kepler’s problem before our 

author, he determined, rather than be involved again 

in a controverfy, to fupprefs the third book, and was 

very hardly prevailed upon to alter that refolution. It 

is true, the public was thereby a gainer; that book, 
which is indeed no more than a corollary of fome pro- 

pofitions in the firft:, being originally drawn up in the 

popular way, with a defign to publifti it in that form; 

whereas he was now convinced that it would be beft 

not to let it go abroad without a ftri& demonftration. 

After all, notwithftanding his anxious care to avoid 

every occafion of breaking his intenfe application to 

ftudy, he was at a great diftance from being fteeped 
in philofophy: on the contrary, he could lay afide his 

thoughts, though engaged in the moll intricate re- 

fearches, when his other affairs required his attend¬ 

ance; and, as foon as he had leifure, refume the fub- 

je£t at the point where he had left off. This he feems 

to have done not fo much by any extraordinary ftrength 

of memory, as by the force of his inventive faculty, to 

which every thing opened itfelf again with cafe, if no¬ 

thing intervened to ruffle him. The readinefs of his 

invention made him not think of putting his memory 

much to the trial 5 but this was the offspring of a vi¬ 

gorous intenfenefs of though, out of which he was but 

a common man. He fpent, therefore, the prime of his 

age in thofe abftrufe refearches, when his fituation in 

a college gave him leifure, and even while ftudy was his 

proper profefiion. But, as foon as he was removed to 

the mint, he applied himfelf chiefly to the bufinefs of 

that office; and fo far quitted mathematics and philo¬ 

fophy, as not to engage in any purfuits of either kind 

afterwards. 
The amiable qnality of modefty is reprefented as 

Handing foremoft in the chara&er of this great man’s 
mind and manners. It was in reality greater than can 

be eafily imagined, or will be readily believed: yet it 

always continued fo without any alteration, though 

the whole world, fays Fontenelle, confpired againft it; 

let us add, though he was thereby robbed of his in¬ 

vention of fluxions. Nicholas Mercator publilhing his 

Logaritbnwtechnia in 1668, where he gave the qua¬ 

drature of the hyperbola by an infinite feries, which was 

the firft appearance in the learned world of a feries of 

this fort drawn from the particular nature of the curve, 

and that in a manner very new and abftraeled; Dr 

Barrow, then at Cambridge, where Mr Newton, then 

about z6 years of age, refided, recolle&ed, that he had 

met with the fame thing in the writings of that young 

gentleman ; and there not confined to the hyperbola 

only, but extended, by general forms, to all forts of 

curves, even fuch as are mechanical; to their quadra¬ 

tures, their re&ifications, and their centres of gravity; 

to the folids formed by their relations, and to the fu- 

perficies of thofe folids; fo that, when their determi¬ 

nations were poffible, the feries flopped at a certain 

point, or at leaft their fums were given by ftated rules: 

and, if the abfolute determinations were impoffible, 

they could yet be infinitely approximated; which is 

the happieft and moft refined method, fays Mr Fonte- 

• nelle, of fupplying the defe&s of human knowledge' 

that man’s imagination could poffibly invent. To be 

matter of fo fruitful and .general a theory was a mine of 

gold to a geometrician ; but it was a greater glory to 

have been the difeovererof fo furprifing and ingenious 

a fyftem. So that Mr Newton, finding by Merca¬ 

tor’s book, that he was in the way to it, and that o- 

thers might follow in his trad, (hould naturally have 

been forward to open his treafnres, and fecure the pro¬ 

perty, which confided in making the difeovery; but 
he contented himfelf with his treafure which he had 

fouod, without regarding the glory. What an ijdea 

does it give us of his unparallelled modefty, when we 
fee him declaring, that he thought Mercator had in- 

tirely difeovered his fecret, or that others would, be¬ 

fore he was of a proper age for writing? His MS. up¬ 

on infinite feries was communicated to none but Mr 

John Collins and the Lord Brounker; and even that 
had not been complied with, but for Dr Barrow, who 

would not fuffer him to indulge his modefty fo much 
as he defired. 

It is further obferved, concerning this part of his 

character, that he never talked either of himfelf or 

others, nor ever behaved in fuch a manner as to give 

the moft malicious cenfurers the lead occafion even to 

fufpeft him of vanity. He was candid and affable, and 

always put himfelf uppn a level with his company. He 

never thought either his merit or his reputation fuffi- 

cient to excufe him fiorn any of the common offices of 

focial life; no Angularities, either natural or affefled, 

diftinguiihed him from other men. Though he was 

firmly attached to the church of England, he wa3 

averfe to the perfecution of the non-conformifts. He 

judged of men by their manners; and the true fchif- 

matics, in his opinion, were the vicious and the wicked. 

Not that he confined his principles to natural religion, 
for he was thoroughly perfuaded of the truth of reve¬ 

lation 5 and amidft the great variety of books which 
he had conftantly before him, that which he ftudied 

with the greateft application was the Bible: and he 

underftood the nature and force of moral certainty as 

well as he did that of a ftri& demonftration. 

Sir Ifaac did not negleft the opportunities of 

doing good, when the revenues of his patrimony, 

and a profitable employment, improved by a pru¬ 

dent ceconomy, put it in his power. We have two 

remarkable inftances of his bounty and generofity; 

one to Mr M‘Laurin, profeflbr of mathematics at 

Edinburgh, to whom he offered 20I. per annum ; 

and the other to his niece Barton, who had an an¬ 

nuity of 1001. per annum fettled upon her by him. 

When decency upon any occafion required expence 
and fhew, he was magnificent without grudging 

it, and with a very good grace; at all other times, 

that pomp which feems great to low minds only, was 

utterly retrenched, and the expence referved for better 

ufes. He never married, and perhaps he never had 

leifure to think of it. Being immerfed in profound 

ftudies during the prime of his age, and afterwards en¬ 

gaged in an employment of great importance, and 

even quite taken up with the company which his me¬ 

rit drew to him, he was not fenfible of any vacancy in 

life, nor of the want of a companion at home. He 

left 32,000!. at his death ; but made no will, which 

Newton. 
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Philofophy gacy was no gift. As to his works, befides what were 

publifhed in his life-time, there were found after his 
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was becaufe he thought a le- his fyflem on the following definitions. 

I. The quantity of matter , is the meafure of the ^hilofoph^ 

fame, arifing from its denfity and bulk conjunftly.- 
death, among his papers, feveral difcourfes upon the Thus air of a double denfity, in a double fpace, is Definitions 

~f r u .* a ^ J#-,, ^^^... „_^. * _ *.„• 1 . r r   1 ^ on whirh 1 fubjecls of antiquity, hiftory, divinity, cheiniltry, and 

mathematics, feveral of which were publilhed at dif¬ 

ferent times. 
Newtonian Philofophy, the dodlrine of the univerfe, 

and particularly of the heavenly bodies, their laws, af¬ 

fections, &c. as delivered by Sir Ifaac Newton. 

The term Newtonian philofophy is applied very dif¬ 

ferently ; whence divers confufed notions relating the motion is double, &c, 

quadruple in quantity ; in a triple fpace, fextuple it. , 

quantity. See. P P 

2. The quantity of motion is the meafure of the founded, 
fame, arifing from the velocity and quantity of mat¬ 

ter conjundtly. This is evident, becaufe the motion 

of the whole is the motion of all its parts; and there¬ 

fore in a body double in quantity, with equal velocity, 

concerning thereto_Some authors, under this philofophy, in- 

fophy 1 °" C'ucle l^e corpufcular philofophy, confidcred as it 

3. The vis infita, or innate force of matter, is a Vis infita 
power of refitting, by which every body, as much as defined and 
• • »• t 0 ' ^ 1m-Apr! 

{lands corrected and reformed by the difeoveries in it lies, eudeavours to perfevere in its prefent ftate,0,)ic^e^ t0f 

and improvements made in feveral parts thereof by 

Sir Ifaac Newton. In which fenfe it is that Grave- 
whether it be of reft, or moving uniformly forward in 

a right line.—This definition is proved to be juft, only 
fande calls his elements of phyfics, Introduttio ad Phi- by the difficulty we find in moving any thing out of 
lofophiam Newtonianam. And in this fenfe the New 

tonian is the fame with the new philofophy; and Hands 

contradiftinguifiied from the Cartefian, the Peripatetic, 

and the ancient Corpufcular. 
Others, by Newtonian philofophy, mean the method 

or order which Sir Ifaac Newton obferves in philofo- 

phifing ; viz. the reafouing and drawing of condu¬ 

its place ; and this difficulty is by fome reckoned to 

proceed only from gravity. They contend, that in 

thofe cafes where we can prevent the force of gravity 

from adting upon bodies, this power of refittance be¬ 

comes infenfible, and thegreateft quantities of matter 

may be put in motion by the very leaft force. Thus 
there have been balances formed fo exa&, that when 

lions diredtly from phenomena, exclufive of all previous loaded with 200 weight in each fcale, they would turn 
hypothefes; the beginning from Ample principles; de¬ 

ducing the firft powers aud laws of nature from a few 

ftledl phenomena, and then applying thofe laws, &c. __ 

to account for other things. And in - this fenfe the even this fmall weight, they fay, is only neceflary on 

by the addition of a fingle drachip. In this cafe 
400 ft. of matter was put in motion by a fingle 

drachm, /. e. by parts of its own quantity; and 

Newtonian philofophy is the fame with the experimen¬ 

tal philofophy, and (lands oppofed to the ancient Cor¬ 

pufcular. 
Others, by Newtonian philofophy, mean that where- 

account of the inaccuracy of the machine ; fo that we 

have no reafon to fuppofe, that, if the fridtion could 

be entirely removed, it would take more force to move 

tun weight than a grain of fand. This objedtion, 

in phyfieal bodies are conlidered mathematically, and however, is not taken notice of by Sir Ifaac; and he 
where geometry and mechanics are applied to the fo- -— *L-— - --1 

lution of phtenomena. In which fenfe the Newtonian 

is the fame with the mechanical and mathematical phi¬ 

lofophy. 
Others again, by Newtonian philofophy, underftand 

that part of phyfieal knowledge which Sir Ifaac New¬ 

ton has handled, improved, and demonftrated, in his 

Principia. 
Others, laftly, by Newtonian philofophy, mean the inertia only. 

beftows on the refitting power abovementioned, the 

name of vis inertia. 

4. An impreffed force is an adlion exerted upon a 
body, in order to change its ftate, either of reft, or of 

moving uniformly forward in a right line.—This 

force confifls in the adlion only; and remains no 

longer in the body when the adlion is over. For a 

body maintains every new ftate it acquires by its vis 

new principles which Sir Ifaac Newton has brought 

into philofophy; the new fyftem founded thereon; 

and the new folutions of phenomena thence deduced ; 
or that which charadlerizes and diftinguifhes his phi¬ 

lofophy from all others.—Which is the fenfe wherein 

we (hall chiefly confider it. 
As to the hiftory of this philofophy, we have no¬ 

thing to add to what has been given in the preceding 

article. It was firft made public in the year 1687, 
by the author, then a fellow of Trinity-college, Cam¬ 

bridge; and in the year 2713, republiftied^with confi- 

5. A centripetal force is that by which bodies are 

drawn, impelled, or any way tend towards a point, as 

to a centre.—The quantity of any centripetal force 

may be conlidered as of three kinds, abfolute, accele¬ 
rative, and motive. 

6. The abfolute quantity of a centrifugal force is 

the meafure of the fame, proportional to the efficacy 

of the caufe that propagates it from the centre, through 
the fpaces round about. 

7. The accelerative quantity of a centripetal force 

is the meafure of the fame, proportional to the velocity 

derable improvements.—Several authors have fince at- which it generates in a given time. 

tempted to make it plainer; by fetting afide many of 

the more fublime mathematical refearches, and fubfti- 
tuting either more obvious reafonings or experiments 

in lien thereof; particularly Whifton in his Pralett. 

Phyf Mathemat. Gravefande in Eletnent. it Inflit, and 

X)r Pemberton in his View. 
The whole of the Newtonian philofophy, as delivered 

by the author, is contained in his Principia, or Ma¬ 

thematical Principles of Natural Philofophy, He founds 

8. The motive quantity of a centripetal force is a 

meafure of the fame, proportional to the motion 
which it generates in a given time.—This is always 

known by the quantity of a force equal and contrary 

to it, that is juft fufficient to hinder the defeent of the 

body. 

Scholia. 

I. Abfolute, true, and mathematical time, of itfelf, of ti 

and from its own nature, flows equably, without re¬ 

gard 



NEW [ 5389 ] NEW 
Newtonian gard to any thing external, and, by another name, is 
>hilofophyca]|ej duration. Relative, apparent, and common 

time, is fome fenfible and external meafure of dura¬ 

tion, whether accurate or not, which is commonly ufed 

inftead of true time ; fuch as an hour, a day, a mouth, 

s a year, &c. 
« Ipace. II. Abfolute fpace, in its own nature, without re¬ 

gard to any thing external, remains always fimilar 

and immoveable. Relative fpace is fome moveable 

dimenfion or meafure of the abfolute fpaces; and which 

is vulgarly taken for immoveable fpace. Such is the 

dimenfion of a fubterraneous, an aerial, or celeftial 

fpace, determined by its pofition to bodies, and which 

is vulgarly taken for immoveable fpace; as the 

diftance of a fubterraneous, an aerial, or celeftial 

fpace, determined by its pofition in refpedt of the 

earth. Abfolute and relative fpace are the fame in 

.figure and magnitude; but they do not remain always 
numerically the fame. For if the earth, for inftance, 

moves, a fpace of our air which, relatively and in 

refpeft of the earth, remains always the fame, will at 

one time be one part of the abfolute fpace into which 

the air paffes ; at another time it will be another part 

of the fame; and fo, abfolutely underftood, it will be 
6 perpetually mutable. 

Place defi- HI. Place is a part of fpace which a body takes 
ned. up; and is, according to the fpace, either abfolute or 

relative. Our author fays it is part of fpace ; not the 

fituation, nor the external furface of the body. For 

the places of equal folids are always equal; but 
their fuperficies, by reafon of their diffimilar figures, 

are often unequal. Pofitions properly have no quan¬ 

tity, nor are they fo much the places themfelves as the 

properties of places. The motion of the whole is the 

fame thing with the fum of the motions of the parts ; 

that is, the tranflation of the whole out of its place 

is the fame thing with the fum of the tranflations of 
the parts out of their places: and therefore the place 

of the whole is the fame thing with the fum of the 

places of the parts; and for that reafon it is internal, 

7 and in the whole body. 

. Of motion. IV. Abfolute motion is the tranflation of a body 
from one abfolute place into another, and relative mo¬ 

tion the tranflation from one relative place into ano¬ 

ther. Thus, in a fhip under fail, the relative place of 

a body is that part of the fhip which the body pof- 

feffes, or that part of its cavity which the body fills, 

and which therefore moves together with the fhip ; 

and relative reft is the continuance of the body in the 

fame part of the fhip, or of its cavity. But real 

abfolute reft is the continuance of the body in the' 

fame part of that immoveable fpace in which the fhip 

itfelf, its cavity, and all that it contains, is moved. 

Wherefore, if the earth is really at reft, the body 

which relatively refts in the fhip will really and ab¬ 

folutely move with the fame velocity which the fhip 

has on the earth. But if the earth alfo moves, the 

true and abfolute motion of the body will arife, partly 

from the true motion of the earth inJmmoveable fpace; 

partly from the relative motion of the fhip on the 

earth : and if the body moves alfo relatively in the fhip, 

its true motion will arife partly front the true motion 

of the earth in immoveable fpace, and partly from the 

relative motions as well of the fhip on the earth, as 

of the body in the fhip 5 and from thefe relative mo¬ 

tions will arife the relative motion of the body on the Newtenfa* 
earth. As if that part of the earth where the fhip is, Philofophy 

was truly moved towards the eaft, with a velocity of 

10010 parts ; while the fhip itfelf with a frefh gale is 

carried towards the weft, with a velocity expreffed by 

10 of thefe parts ; but a failor walks in the fhip to¬ 

wards the eaft with one part of the faid velocity: then 

the failor will be moved truly and abfolutely in im¬ 

moveable fpace towards the eaft with a velocity of 1001 

parts ; and relatively on the earth towards the weft, 

with a velocity of 9 of thofe parts. 
Abfolute time, in aftronomy, is diftinguifhed from 

relative, by the equation or correftion of the vulgar 

time. For the natural days are truely unequal, though 

they are commonly confidered as equal, and ufed for a 

meafure of time: aftronomers correft this inequality 

for their more accurate deducing of the celeftial mo¬ 

tions. It may be that there is no fuch thing as an 

equable motion whereby time may be accurately mea- 

fured. All motions may be accelerated or retarded ; 

but the true or equable progrefs of abfolute time is 

liable to no change. The duration or perfeverance of 

the exiftence of things remains the fame, whether the 
motions are fwift or flow, or none at all; and there¬ 

fore ought to be diftinguifhed from what are only 

fenfible meafures thereof, and out of which we colle& 

it by means of the aftronomical equation. The ne- 

ceflity of which equation for determining the times of 

a phenomenon is evinced, as well from the experiments 

of the pendulum-clock, as by eclipfes of the fatellites 

of Jupiter. 8 
As the order of the parts of time is immutable, fo Immmabi- 

alfo is the order of the parts of fpace. Suppofe thofe ^ 
parts to be moved out of their places, and they will be 1 

moved (if we may be allowed the expreflion) out of 

themfelves. For times and fpaces are, as it were, 

the places of themfelves as of all other things. All 

things are placed in time as to order of fuccefiion; and 

in fpace a3 to order of fituation. It is from their 

eflence or nature that they are places; and that the 
primary places of things fhould be moveable, is abfurd. 

Thefe are therefore the abfolute places ; and tranfla¬ 

tions out of thofe places are the only abfolute mo¬ 

tions. 

But becaufe the parts of fpace cannot be feen, or 

diftinguifhed from one another by the fenfes, therefore 

in their ftead we ufe fenfible meafures of them. For, 

from the pofitions and diftances of things from any 

body, confidered as immoveable, we define all places; 

and then with refpeft to fuch places, we eftimate all 

motions, confidering bodies as transferred from fome 

of thofe places into others. And fo, inftead of abfo¬ 

lute places and motions, we ufe relative ones; and 
that without any inconvenience in common affairs: 

but in philofophical difquifitions we ought to abftraft 

from our fenfes, and confider things themfelves di 

ftindt from what are only fenfible meafures of them. 

For it may be, that there is no body really at reft, 

to which the places and motions of others may be 

referred. 

But we may diftinguifh reft and motion, abfolute 

and relative, one from the other by their properties, 

caufes, and effe&s. It is a property of reft, that 

bodies really at reft do reft in refpeCt of each other. 

And therefore, as it is poffible, that, in the remote re¬ 

gions 
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Newtonian glons of the fixed (tars, or perhaps fat; beyond them, 
Philofophy there may be fomc body abfolutely at reft, but im- 

poflible to know from the pofition of bodies to one ano- 

ther in our regions, whether any of thefe do keep the 

fame pofition to that remote body ; it follows, that 

abfolute reft cannot be determined from the pofition of 

9 bodies in our regions. 

tionofdif- IS a Pr0Perty motion, that the parts which 
ferent bo- retain given pofitions to their wholes do partake of the 
dies with motions of their wholes. For all parts of revolving 
refpect to bodies endeavour to recede from the axis of motion ; 

ther*"0* and the impetus of bodies moving forwards arifes from 

the joint impetus of all the parts. Therefore if fur¬ 

rounding bodies are moved, thofe that are relatively 

at reft within them will partake of their motion. 

Upon which account the true and abfolute motion of 

a body cannot be determined by the tranflation of it 

from thofe only which feem to reft ; for the external 

bodies oftght not only to appear at reft, but to be 

really at reft. For otherwife all included bodies, be- 

fide their tranflation from near the furrounding ones, 

partake likewife of their true motions; and though 
that tranflation was not made, they would not really 

be at reft, but only feem to be fo. For the fur¬ 

rounding bodies (land in the like relation to the fur- 

rounded, as the exterior part of a whole does to the 

interior, or as the fhell does to the kernel; but if 

the fhell moves, the kernel will alfo move, as being 

part of the whole, without any removal from near the 

fhell. 
A property near akin to the preceding is, that if 

a place is moved, whatever is placed therein moves 

along with it; and therefore a body which is moved 
from a place in motion, partakes alfo of the motion of 

its place. Upon which account all motions from 

places in motion, are no other than parts of entire 

and abfolute motions ; and every entire motion is 

compofed out of the motion of the body out of its 

fir ft place, and the motion of this place out of 

its place ; and fo on, until we come to fome im¬ 

moveable place, as in the above-mentioned example 

of the failor. Wherefore entire and abfolute motions 

can be no otherwife determined thau by immoveable 

places. Now, no other places are immoveable but 

thofe that from infinity to infinity do all retain the 

fame given pofitions one to another; and upon this 

account muft ever remain unmoved, and do thereby 

conftitute what we call immoveable fpace. 

The caufes by which true and relative motions are 

diftinguifhed one from the other, are the forces im¬ 

prefled upon bodies to generate motion. True mo¬ 

tion is neither generated nor altered, but by fome 

force imprefled upon the body moved: but relative 

motion may be generated or altered without any force 

imprefled upon the body. For it is fufficient only to 

imprefs fome force on other bodies with which the 

former is compared, that, by their giving way, that 

relation may be changed, in which the relative reft or 

motion of the other body did confift. Again, true 

motion fuffers always fome change from any force im¬ 

ported upon the moving body; but relative motion 

does not neceflarily undergo any change by fuch force. 

For if the fame forces are likewife imprefled on thofe 

other bodies with which the comparifon is made, that 

the relative pofition may be preferved j then that con¬ 

dition will be preferved; in which the relative motion NewtonkJ 

confifts. And therefore any relative motion may be PhhofopM 

changed when the true motion remajns unaltered, 

and the relative may be preferved when the true mo¬ 

tion fuffers fome change. Upon which account true 

motion does by no means confift in fuch relations. I0 I 
The effedts which diftinguifh abfolute from relative Abfolute 

motion are, the forces of receding from the axis 0fand.relat<*c 

circular motion. For there are no fuch forces in a cir- ninguiiheJ 
cular motion purely relative: but, in a true and abfo¬ 

lute circular motion, they are greater or lefs accord¬ 

ing to the quantity of the motion. If a veflel, hung 

by a long cord, is fo often turned about that the cord 

is ftrongly twifted, then filled with water, and let 

go, it will be whirled about the contrary way; and 

while the cord is untwifting itfelf, the furface of the 
water will at firft be plain, as before the veflel be¬ 

gan to move; but the veflel, by gradually communi¬ 

cating its motion to the water, will make it begin fen- 

fibly to revolve, and recede by little and little from 

the middle, and afeend to the fides of the veflel, form¬ 

ing itfelf into a concave figure; and the fwifter the 

motion becomes, the higher will the water rife, till at 

laft, performing its revolutions in the fame times with 

the veflel, it becomes relatively at reft in it. This 

afeent of the water (hews its endeavour to recede from 

the axis of its motion ; and the true andabfolute cir¬ 

cular motion of the water, which is here direftly con¬ 

trary to the relative, difeovers itfelf, and may be mea- 

fured by this endeavour. At firft, when the relative 

motion in the water was greateft, it produced no en¬ 

deavour to recede from the axis; the water (hewed no 

tendency to the circumference, nor any afeent towards 

the fides of the veflel, but remained of a plain furface; 

and therefore its true circular motion had not yet be¬ 

gun. But afterwards, when the relative motion of the 

water had decreafed, the afeent thereof towards the 

fides of the veflel, proved its endeavour to recede from 

the axis ; and this endeavour (hewed the real circular 
motion of the water perpetually increafing, till it had 

acquired its greateft quantity, when* the water refted 

relatively in the veflel. And therefore this endeavour 

does not depend upon any tranflation of the water in 

refpedt of the ambient bodies; nor can true circular 

motion be defined by fuch tranflations. There is only 

one real circular motion of any one revolving body, 

correfponding to only one power of endeavouring to 

recede from its axis of motion, as its proper and ade¬ 

quate effeft: but relative motions in one and the fame 
body are innumerable, according to the various rela¬ 

tions it bears to external bodies ; and, likg other rela¬ 

tions, are altogether deftitute of any real effeft, other- 

wife than they may perhaps participate of that only 
true motion. And therefore, in the fyftem which fup- 

pofes that our heavens, revolving below the fphere of 

the fixed (Jars, carry the planets along with them, the 

feveral parts of thofe heavens and the planets, which 

are indeed relatively at reft in their heavens, do yet 

really move. For they change their pofition one to 

another, which never happens to bodies truly at reft; 

and being carried together with the heavens, partici¬ 

pate of their motions, and, as parts of revolving wholes, 

' endeavour to recede from the axis of their motion. 

Wherefore relative quantities are not the quantities 

themfelves whofe names they bear, but thofe fenfible 
mea- 
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i 1 Newtonian meafures of them, either accurate or inaccurate, which 
•j Philofophy are commonly ufed inftead of the meafured quantities 

* " themfelves. And then, if the meaning of words is to 

be determined by their ufe, by the names time, fpace, 

place, and motion, their meafures are properly to be 
underftood ; and the exprefiion will be unufual and 

purely mathematical, if the meafured quantities them¬ 

felves are meant. 
It is indeed a matter of great difficulty to difcover, 

and effedually to diftinguifh, the true motions of par¬ 

ticular bodies from thofe that are only apparent: be- 

caufe the parts of that immoveable fpace in which thofe 

motions are performed, do by no means come under 
the obfervation of our fenfes. Yet we have fome tilings 

to dired us in this intricate affair; and thefe arife 

\ 
tj u 
i Laws of 

motion. 

partly from the apparent motions which are the dif¬ 

ference of the true motions, partly from the forces 

which are the caufes and effeds of the true motions. 
For inftance, if two globes, kept at a given diftance 

one from the other by means of a cord that conneds 

them, were revolved about their common centre of 

gravity; we might, from the tenfion of the cord, dif¬ 

cover the endeavour of the globes to recede from the 
axis of motion, and from thence we might compute 

the quantity of their circular motions. And then, if 
any equal forces fhould be impreffed at once on the al¬ 

ternate faces of the globes to augment or diminifh 

their circular motions, from the increafe or decreafe 

of the tenfion of the cord we might infer the incre¬ 

ment or decrement of their motions; and thence 

would be found on what faces thofe forces ought to 

be impreffed, that the motions of the globes might be 
mod augmented; that is, we might difcover their hin- 

dermoft faces, or thofe which follow in the circular 

motion. But the faces which follow being known, and 

confequently the oppofite ones that precede, we fhould 

likewife know the determination of their motions. 

And thus we might find both the quantity and deter¬ 

mination of this circular motion, even in an immenfe 
vacuum, where there was nothing external or fenfible, 

with which the globes might be compared. But now, 

if in that fpace fome remote bodies were placed that 

kept always a given pofition one to another, as the 

fixed ftars do in our regions; we could not indeed de¬ 

termine from the relative tranflation of the globes 
among thofe bodies, whether the motion did belong to 

the globes or to the bodies. But if we obferved the 

cord, and found that its tenfion was that very tenfion 

which the motions of the globes required, we might 

conclude the motion to be in the globes, and the bo¬ 

dies to be at reft; and then, laftly, from the tranflation 

of the globes among the bodies, we Ihould find the 

determination of their motions. 

Having thus explained himfelf, Sir Ifaac propofes 

to (how hour we are to colled the true motions from 
their caufes, effeds, and apparent differences; and vice 

verfa, how, from the motions, either true or apparent, 

we may come to the knowledge of their caufes and 

effeds. In order to this, he lays down the following 

axioms or laws of motion. 

1. Every body perfeveres in its ftate of reft, or of 

uniform motion in a right line, unlefs it is compelled 

to change that ftate by forces impreffed upon it.—Sir 

Ifaac’s proof of this adion is as follows: “ Projediles 

perfevere in their motions, fo far as they aie not re- 
Voi. VII. 2 

tarded by the refiftance of the air, or impelled down- Newtonian 

wards by the force of gravity. A top, whofe parts,Phl 0 °1>iy 

by their cohefion, are perpetually drawn afide from rec- ,3 
tilinear motions, does not ceafe its rotation otherwife Objections 

than as it is retarded by the air. The greater bodies’0 the fIr^ 

of the planets and comets, meeting with lefs refiftance aw' 

in more free fpaces, preferve their motions, both pro- 

greffive and circular, for a much longer time.”—Not¬ 

withstanding this demonftration, however, the axiom 

hath been violently difputed. It hath been argued, 
that bodies continue in their ftate of motion becaufe 

they are fubjeded to the continual impulfe of an invi- 

fible and fubtile fluid, which always pours in from be¬ 

hind, and of which all places are full. They affirm 

that motion is as natural to this fluid as reft is to all 

other matter. They fay, moreover, that it is impof- 

fible we can know in what manner a body would be 

influenced by moving forces if it was entirely deftitute 

of gravity. According to what we can obferve, the 

momentum of a body, or its tendency to move, de¬ 
pends very much on its gravity. A heavy cannon-ball 

will fly to a much greater diftance than a light one, 

though both are actuated by an equal force. It is by 

no means clear therefore, that a body totally deftitute 

of gravity would have any proper momentum of its 

own ; and if it had no momentum, it could not con¬ 
tinue its motion for the fmalleft fpace of time after the 

moving power was withdrawn. Some have imagined 

that matter was capable of beginning motion of itfelf, 

and confequently that the axiom was falfe; becaufe we 

fee plainly that matter in fome cafes hath a tendency 

to change from a ftate of motion to a ftate of reft, and 

from a ftate of reft to a ftate of motion. A paper ap¬ 

peared on this fubjed in the firft volume of the Edin¬ 
burgh Phyfical and Literary Effays ; but the hypo- 

thefis never gained any ground. 

2. The alteration of motion is ever proportional to 
the motive force impreffed ; and is made in the direc¬ 

tion of the right line in which that force is impreffed. 
Thus, if any force generates a certain quantity of mo¬ 

tion, a double force will generate a double quantity, 

whether that force be impreffed all at once, or in fuc- 
ceffive moments. 14 

3. To every adion there is always oppofed an equal Objections, 

re-adion : or the mutual adions of two bodies upon 

each other are always equal, and direded to contrarylaw* 

parts.—This axiom is alfo difputed by many. In the 

abovementioned paper in the Phyfical Effays, the au¬ 

thor endeavours to make a diftindion between re-adion 

and refiftance; but this cannot be Efficiently explain¬ 
ed, and therefore the hypothefis hath not been adop¬ 

ted. Others grant that Sir Ifaac’s axiom is very true 

in refped to terreftrial fubftances ; but they affirm, 

that, in thefe, both adion and re-adion are the effed* 

of gravity. Subftances void of gravity would have no 

momentum; and without this they could not tid ; 

they would be moved by the leaft force, and therefore 
could not refift or re-ad. If therefore there is any fluid 

which is the caufe of gravity, though fuch fluid could 

ad upon terreftrial fubftances, yet thefe could not re¬ 

ad upon it; becaufe they have no force of their own, 

but depend entirely upon it for their momentum. In 
this manner, fay they, we may conceive that the pla¬ 

nets circulate, and all the operations of nature are car¬ 

ried on by means of a fubtile fluid; which being per- 
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Newtonian fe&ly aftive, and the reft of matter altogether palfive, 
Ph lofophy t}jere js ne;ther refiftance, nor lofs of motion. 

From the preceding axiom Sir Ifaac draws the fol¬ 
lowing corollaries. 

1. A body by two forces conjoined will defcribe the 

diagonal of a parallelogram in the fame time that it 

■would defcribe the Tides by thofe forces apart. 
2. Hence we may explain the compofition of any 

one direft force out .pf any two oblique ones, viz. by 

making the two oblique forces the fideS.of a paralle¬ 
logram, and the direft one the diagonal. 

3. The quantity of motion, which is colle&ed by 

taking the fum of the motions dire&ed towards the 

fame parts, and the difference of thofe that are direc¬ 

ted to contrary parts, fuffers no change from the ac¬ 

tion of bodies among themfelves; becaufe the motion 

which one body lofes is communicated to another: 

and if we fuppofe fri&ion and the refiftance of the air 

to be abfent, the motion of a number of bodies which 
mutually impelled one another would be perpetual, and 
its quantity always equal. 

4. The common centre of gravity of two or more 

bodies does not alter its ftate of |motion or reft by the 

a&ions of the bodies among themfelves; and therefore 

the common centre of gravity of all bodies a&ing upon 

each other (excluding outward adions and impedi¬ 

ments) is either at reft, or moves uniformly in a right 
line. 

5. The motions of bodies included in a given fpace 

are the fame among themfelves, whether that fpace is 

at reft, or moves uniformly forward in a right line 
without any circular motion. The truth of this is evi¬ 

dently (hewn by the experiment of a (hip; where all 

motions happen after the fame manner, whether the 
fhip is at reft, or proceeds uniformly forward in a 
ftraight line. 

6. If bodies, any how moved among themfelves, are 

urged in the'dire&ion of parallel lines by equal acce¬ 

lerative forces, they will all continue to move'among 

themfelves, after the fame manner as if they had been 
urged by no fuch forces. 

The whole of the mathematical part of the Newto¬ 
nian philofophy depends on the following lemmas; of 
which the firft is the principal. 

Lem. I. Quantities, and the ratios of quantities, 
which in any finite time converge continually to equa¬ 
lity, and before that time approach nearer the one to 

the other than by any given difference, become ulti¬ 

mately equal. If you deny it; fuppofe them to be ul¬ 
timately unequal, and let D be their ultimate differ¬ 

ence. Therefore they cannot approach nearer to equa¬ 

lity than by that given difference D; which is againft 
the fuppofition. 

Objections Concerning the meaning of this lemma philofophers 
to the firft are not agreed ; and unhappily it is the very funda- 

lemma. mental pofition on which the whole of the fyftem refts. 

Many obje&ions have been raifed to it by people who 

fuppofed themfelves capable of underftanding it. They 
fay, that it is impofiible we can come to an end of 

any infinite feries, and therefore that the word ultimate 
can in this cafe have no meaning. In fome cafes the 

lemma is evidently falfe. Thus, fuppofe there are 

two quantities of matter A and B, the one containing 
half a pound, and the other a third part of one. Let 

both be continually divided by 2; and though their 

ratio, or the proportion of the one to the other, doth 

not vary, yet the difference between them perpetually 

becomes lefs, as well as the quantities themfelves, until 

both the difference and quantities themfelves become 

lefs than any aflig'nable quantity; yet the difference 
will never totally vanifh, nor the quantities become 

equal, as is evident from the two following feries. 
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Thus we fee, that though the difference is conti¬ 

nually dimiiiilhing, and that in a very large proportion, 
there is no hope of its vanilhing, or the quantities be¬ 

coming equal. In like manner, let us take the pro¬ 

portions or ratios of quantities, and we (hall be equally 

unfuccefsful. Suppofe two quantities of matter, one 

containing 8 and the other 10 pounds ; thefe quan¬ 

tises already have to each other the ratio of 8 to 10, 

or of 4 to 5 ; but let us add 2 continually to each of 

them, and though the ratios continually come nearer 

to that of equality, it is in vain to hope for a perfe& 
coincidence. Thus, 

8 10 12 14 16 18 20 22 24, fee. 

1© 12 14 16 18 20 22 24 26, kc. 

Ratio £ £ v t TT TT -rf> &c- ,7 
For this and his other lemmas Sir Ifaac makes the Anfwered.’ 

following apology. “ Thefe lemmas are premifed, 

to avoid the tedioufnefs of deducing perplexed demon- 

ftrations ad abfurdum, according to the method of 

ancient geometers. For demonftrations are more con- 

tra&ed by the method of indivifibles: but becaufe the 

hypothefis of indivifibles feems fomewhat harfh, and 
therefore that method is reckoned lefs geometrical, 

I chofe rather to reduce the demonftrations of the 

following propofitions to the firft and laft fums and 

ratios of nafeent and evanefeent quantities, that is, to 

the limits of thofe fums and ratios; and fo to premife, 

as (hort as I could, the demonftrations of thofe limits. 

For hereby the fame thing is performed as by the me¬ 

thod of indivifibles ; and now thofe principles being 

demonftrated, we may ufe them with more fafety. 

Therefore, if hereafter I (hould happen to confider 

quantities as made up of particles, or (hould ufe little 
curve lines for right ones; I would not be under- 

ftood to mean indivifibles, but evanefeent divifible 
quantities; not the fums and ratios of determinate 

parts, but always the limits of fum3 and ratios; and 

that the force of fuch demonftrations always depends 
on the method laid down in the foregoing lemmas. 

“ Perhaps it may be objected, that there is no ul¬ 
timate proportion of evanefeent quantities, becaufe 

the proportion before the quantities have vanilhed, is 
not the ultimate, and, when they are vanilhed, is none. 

But by the fame argument it may be alleged, that a 

body arriving at a certain place, and there flopping, 

has 110 ultimate velocity; becaufe the velocity before 

the bbdy comes to the place is not its ultimate velo¬ 
city ; when it is arrived, it has none. But the an- 

fwer is eafy: for by the ultimate velocity is meant 

that with which the body is moved, neither before it 

arrives at its place and the motion ceafes, nor after; 

but at the very inftant it arrives; that is, that velocity 

with which the body arrives at its laft place, and with 
which the motion ceafes. And in like manner, by 

the ultimate ratio of evanefeent quantities is to be 

under- 
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Newtonian underflood the ratio of the quantities, not before they 
Philofophy van;fl1} nor afterwards, but with which they vanifh. 

In like manner, the firft ratio of nafcent quantities is 

that with which they begin to be. And the firll or 

laft fum is that with which they begin and ceafe to be 

(or to be augmented and diminifhed). There is a 
limit which the velocity at the end of the motion may 

attain, but not exceed ; and this is the ultimate velo¬ 

city. And there is the like iimit in all quantities and 

proportions that begin and ceafe to be. And, fince 

fuch limits are certain and definite, to determine the 

fame is a problem ftriftly geometrical. But whatever 

is geometrical we m?y be allowed to make ufe of in 

determining and demonllrating any other thing that 
is likewife geometrical. 

“ It may be alfo objefted, that if the ultimate 

ratios of evanefcent quantities are given, their ulti¬ 

mate magnitudes will alfo be given ; and fo all quan¬ 

tities will confift of indivifibles, which is contrary to 

what Euclid has demonftrated concerning incommen* 
furables, in the 10th book of his Elements. But this 

objeftion is founded on a falfe fuppofition. For thofe 

ultimate ratios with which quantities vanifh are not 

truly the ratios of ultimate quantities, but limits 

towards which the ratios of quantities decreafing con¬ 

tinually approach.” 
Lem. II. If inany figure AacE (Pl.CCIV. fig. 2.) 

terminated by the right line A a, AE, and the curve 

acE, there be infcribed any number of parallelograms 

Ab, Be, Cd, &c. comprehended under equal bafes 

AB, BC, CD, &c. and the Tides Bb, Cc, Dd, &c. 

parallel to one fide A a of the figure ; and the pa¬ 

rallelograms aEbl, bEcm, cMdn, &c. are com¬ 
pleted. Then if the breadth of thofe parallelograms 

be fuppofed to be diminifhed, and their number aug¬ 

mented in infinitum; the ultimate ratios which the 

infcribed figure A K b L c M d D, the circumfcribed 

figure A a IbmcndoE, and curvilinear figure A a 
bed E, will have to one another, are ratios of equality. 

—For the difference of the infcribed and circum¬ 

fcribed figures is the fum of the parallelograms K /, 

L m, M n. Do; that is, (from the equality of all 

their bafes), thq. reftangle under one of their bafes 

K b, and the fum of their altitudes A a, that is, the 
redlangle AB/«. Butthis redlangle, becaufe its 

breadth AB is fuppofed diminifhed in infinitum, be¬ 

comes lefs than any given fpace. And therefore, by 

lem. I. the figures infcribed and circumfcribed be¬ 

come ultimately equal the one to the other; and much 

more will the intermediate curvilinear figure be ulti¬ 

mately equal to either. 
Lem. III. The fame ultimate ratios are alfo ratios 

of equality, when the breadths AB, BC, DC, See. 

of the parallelograms are unequal, and are all dimi¬ 

nifhed in infinitum.—The demonftration of this differs 

but little from that of the former. 
In his fucceeding lemmas, Sir Ifaac goes on to 

prove, in a manner fimilar to the above, that the ul¬ 

timate ratios of the fine, chord, and tangent of arcs 

infinitely diminifhed, are ratios of equality, and there¬ 

fore that in all our reafonings about thefe we may 

fafely ufe the one for the other:—that the ultimate 

form of evanefcent triangles made by the arc, chord, 

and tangent, is that of fimilitude, and their ultimate 

ratio is that of equality; and hence, in reafonings about 

ultimate ratios, we may fafely ufe thefe triangles for Newtonian 
each other, whether made with the fine, the arc, or Philofophy 

the tangent.—He then fhews fome properties cf the 
ordinates of curvilinear figures ; and proves that the 

fpaces which a body deferibes by any finite force 

urging it, whether that force is determined and im¬ 
mutable, or is continually augmented or continually 

diminifhed, are, in the very beginning of the motion, 

one to the other in the duplicate ratio of the powers. 

And laftly, having added fome demonflrations con¬ 
cerning the evanefcence of angles of contaft, he pro¬ 

ceeds to lay down the mathematical part of his fyftem, 
and which depends on the following theorems. 

Theor. I. The areas which revolving bodies de- 

feribe by radii drawn to an immoveable centre of force, 

lie in the fame immoveable planes, and are proportional 

to the times in which they are deferibed.—For, fup- 
pofe the time to be divided into equal parts, and in 

the firft part of that time, let. the body by its 

innate force deferibe the right line AB (fig. 3.) ; 
in the fecond part of that time, the fame would, by 

law t. if not hindered, proceed direftly to c along 

the lineB£, = AB ; fo that by the radii AS, BS, c S, 

drawn to the centre, the equal areas ASB, BSr, 

would be deferibed. But, when the body i6 arrived 
at B, fuppofe the centripetal force afts at once with a 

great impulfe,and, turningafide the bodyfrom the right 

line B c, compels it afterwards to continue its motion 

along the right line BC. DrawcC parallel to BS, 

meeting BC in C ; and at the end of the fecond part 

of the time, the body, by cor. 1. of the laws, will be 

found in C, in the fame plane with the triangle ASB. 

Join SC ; and becaufe SB and e C are parallel, the 

triangle SBC will be equal to the triangle SBC, and 
therefore alfo to the triangle SAB. By the like 

argument, if the centripetal force afts fucceflively in 
C, D, E, &c. and makes the body in each Tingle 

particle of time to deferibe the right lines CD, DE, 

EF, &c. they will all lie in the fame plane ; and the 
triangle SCD will be equal to the triangle SBC, and 

SDE to SCD, and SEF to SDE. And therefore, 

in equal times, equal areas are deferibed in one im¬ 
moveable plane ; and, by compofition, any fums 

SADS, SAFS, of thofe areas are, one to the other, 

as the times in which they are deferibed. Now, let 
the number of thofe triangles be augmented, and their 

fize diminifhed in infinitum ; and then, by the preced¬ 

ing lemmas, their ultimate perimeter ADF will be a 
curve line: and therefore the centripetal force by 

which the body is perpetually drawn back from the 

tangent of this curve will aft continually ; and any 

deferibed areas SADS, SAFS, which aie always 

proportional to the times of defeription, will, in this 

cafe alfo, be proportional to thofe times. Q^E. D. 
Cor. t. The velocity of a body attrafted towards 

an immoveable centre, in fpaces void of refiftance is 

reciprocally as the perpendicular let fall from that 

centre on the right line which touches the orbit. For 

the velocities in thefe places A, B, C, D, E, are as 
the bafes AB, BC, DE, EF, of equal triangles; 

and thefe bafes are reciprocally as the perpendiculars 

let fall upon them. 
Cor. 2. If the chords AB, BC, of two arcs fuccef¬ 

fively deferibed in equal times by the fame body, 

in fpaces void -of refiftance, are completed into a 
30 M 2 pa- 
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parallelogram ABCV, and the diagonal BV of this 

parallelogram, in the pofition which it ultimately ac¬ 
quires when thofe arcs are diminilhed in infinitum is 

produced both ways, it will pafs through the centre 

of force. 
Cor. 3. If the chords AB, BC, and DE, EF, of 

arcs defcribed in equal times, in fpaces void of refin¬ 

ance are completed into the parallelograms ABCV, 
DEFZ, the forces in B and E are one to the other in 

the ultimate ratio of the diagonals BV, EZ, when 

thofe arcs are diminilhed in infinitum. For the mo¬ 

tions BC and EF of the body (by cor. 1. of the laws), 

are compounded of the motions Be, BV and TLfi EZ; 

but BV and EZ, which are equal to Cc= and Ff, in 
the demonftration of this propofition, were generated 

by the impulfes of the centripetal force in B and E, 

and are therefore proportional to thofe impulfes. 

Cor. 4. The forces by which bodies, in fpaces 
void of refiftance, are drawn back from re&ilinear mo¬ 
tions, and turned into curvilinear orbits, are one to 

another as the verfed fines of arcs defcribed in equal 

times; which verfed fines tend to the centre of force, 

and bifedt the chords when thefe arcs are diminilhed 

to infinity. For fuch verfed fines are the halfs of the 

diagonals mentioned in cor. 3. 

Cor. 5. And therefore thofe forces are to the force 

of gravity, as the faid verfed fines to the verfed fines 

perpendicular to the horizon of thofe parabolic arcs 

which projedtiles deferibe in the fame time. 
Cor. 6. And the fame things do all hold good 

(by cor. 5. of the laws) when the planes in which the 

bodies are moved, together with the centres of force, 

which are placed in thofe planes, are not at reft, but 

move uniformly forward in right lines. 

Theor. II. Every body that moves in any curve 
line defcribed in a plane, and, by a radius drawn to a 

point either immoveable or moving- forward with an 

uniform rectilinear motion, deferibes about that point 

areas proportional to the times, is urged by a centri¬ 

petal force directed to that point. 

Case I. For every body that moves in a curve line 

is (by law 1.) turned afide from its reCtilinear courfe 

by the aCtion of fome force that impels it; and that 

force by which the body is turned off from its reCti¬ 

linear courfe, and made to deferibe in equal times the 
leaft equal triangles SAB, SBC, SCD, &c. about the 
immoveable point S, (by Prop. 40. E. 1. and law 2.) 

aCls in the place B according to the direction of a 

line parallel to C; that is, in the direction of the line 
BS; and in the place C according to the direction of 

a line parallel to d D, that is, in the direction of the 

line CS, &C-; and therefore aCts always in the direc¬ 

tion of lines tending to the immoveable point S. 
E. D. 

Case II. And (by cor. 5. of the laws) it is in¬ 

different whether the fuperficies in which a body de¬ 
feribes a curvilinear figure be quiefeent, or moves to¬ 

gether with the body, the figure defcribed, and its 
point S, nniformly forward in right lines. 

Cor. t. In non-refifting fpaces or mediums, if 

the areas are not proportional to the times, the forces 

are not diredted to the point in which the radii 

meet; but deviate therefrom in confequentia, or to¬ 
wards the parts to which the motion is dire&ed, if the 

defeription of the areas is acceleratedj but in antscs~ 

dentia if retarded. 

Cor. 2. And even in refilling mediums, if the 
defeription of the areas is accelerated, the directions 

of the forces deviate from the point in which the 

radii meet, towards the parts to which the motion 
tends. 

Scholium. 

A body may be urged by a centripetal force com¬ 

pounded of feveral forces. In which cafe the meaning 

of the propofition is, that the force which refults out 
of all tends to the point S. But if any force aCls 

perpetually in the direction of lines perpendicular to 

the defcribed furface, this force will make the body to 

deviate from the plane of its motion, but will neither 

augment nor diminilh the quantity of the defcribed 

furface; and is therefore not to be negleCted in the 
compofition of forces. 

Theor. III. Every body that, by a radius drawn 

to the centre of another body, howfoever moved, de¬ 

feribes areas about that centre proportional to the 
times, is urged by a force compounded out of the 

centripetal forces tending to that other body, and of 

all the accelerative force by which that other body is 

impelled.—The demonftration of this is a natural con- 

fequence of the theorem immediately preceding. 

Hence, if the one body L, by a radius drawn to the 

other body T, deferibes areas proportional to the 
times, and from the whole force by which the firft 
body L is urged, (whether that force is Ample, or, 

according to cor. 2. of the laws, compounded out of 

feveral forces), we fubdudl that whole accelerative force 

by which the other body is urged; the whole remaining 

force by which the firft body is urged will tend to the 
other body T, as its centre. 

And vice verfa, if the remaining force tends nearly 
to the other body T, thofe areas will be nearly pro¬ 

portional to the times. 

If the body L, by a radius drawn to the other 

body T, deferibes areas, which, compared with the 
times, are very unequal ; and that other body T 

be either at reft, or moves uniformly forward in a 

right line, the adlion of the centripetal force tending 

to that other body T is either none at all, or it is 

mixed and combined with very powerful adtions of 

other forces: and the whole force compounded of 

them all, if they are many, is diredted to another 

(immoveable or moveable) centre. The fame thing 
obtains when the other body is adluated by any other 

motion whatever; provided that centripetal force is 

taken which remains after fubdudling that whole force 
adiing upon that other body T. 

Scholium. 

Becaufe the equable defeription of areas indicates 

that a centre is refpedled by that force with which 
the body is moft 3ffedled, and by which it is drawn 

back from its redlilinear motion, and retained in 

its orbit, we may always be allowed to ufe the 
equable defeription of areas as an indication of a 

centre about which all circular motion is performed in 

free fpaces, 

Theor. IV. The centripetal forces of bodies which 
by equable motions deferibe different circles, tend to 

the centres of the fame circles ; and are one to the 

other as the fquares of the arcs defcribed in equal 

times applied to the radii of circles,—-For thefe forces 
tend 
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Newtonian tend to the centres of the circles, (by theor. 2. and 
Philofophycor> 2> theor. I.) and are to one another as the verfed 

* fines of the leaft arcs defcribed in equal times, (by 

cor. 4. theor. 1.) that is, as the fquares of the fame 

arcs applied to the diameters of the circles, by one of 

the lemmas; and therefore, fince thofe arcs are as arcs 

defcribed in any equal times, and the diameters are as 
the radii, the forces will be as the fquares of any arcs 

defcribed in the fame time, applied to the radii of the 

circles. Q^E. D. 

Cor. 1. Therefore, fince thofe arcs are as the ve¬ 
locities of the bodies, the centripetal forces are in a 

ratio compounded of the duplicate ratio of the velo¬ 
cities direXly, and of the Ample ratio of the radii in- 

verfely. 

Cor. 2. And fince the periodic times are in a 
ratio compounded of the ratio of the radii direXly, 

and the ratio of the velocities inverfely; the centripetal 

forces are in a ratio compounded of the ratio of the 

radii direXly, and the duplicate ratio of the periodic 
times inverfely. 

Cor. 3. Whence, if the periodic times are equal, 
and the velocities therefore as the radii, the centri¬ 

petal forces will be alfo as the radii; and the con¬ 

trary. 
Cor. 4. If the periodic times and the velocities 

are both in the fubduplicate ratio of the radii, the 

centripetal forces will be equal among themfelves; and 

the contrary. 
Cor. 5. If the periodic times are as the radii, 

and therefore the velocities equal, the centripetal 

forces will be reciprocally as the radii; and the con¬ 

trary. 
Cor. 6. If the periodic times are in the fefquipli- 

cate ratio of the radii, and therefore the velocities re¬ 

ciprocally in the fubduplicate ratio of the radii, the 

centripetal forces will be in the duplicate ratio of the 

radii inverfely ; and the contrary. 
Cor. 7. And univerfally, if the periodic time is as 

any power Rn of the radius R, and therefore the ve¬ 

locity reciprocally as the power R"*^1 of the radius, 

the centripetal force will be reciprocally as the power 
r»iwj 0f the radius; and the contrary. 

Cor. 8. The fame things all hold concerning the 

times, the velocities, and forces, by which bodies de- 

fcribe the fimilar • parts of any fimilar figures, that 

have their centres in a fimilar pofition within thofe 

figures, as appears by applying the demonftrations 
of the preceding cafes to thofe. And the application 

is eafy, by only fubftituting the equabfe defcription of 

areas in the place of equable motion, and ufing the 

diftances of the bodies from the centres inftead of the 

radii. 

Cor. 9. From the fame demonftration it likewife 

follows, that the arc which a body uniformly revolving 

in a circle by means of a given centripetal force de- 

fcribes in any time, is a mean proportional between 

the diameter of the circle, and the fpace which the 

fame body, falling by the fame given force, would de- 

fcend through in the fame given time. 

“ By means of the preceding propofition and its 

corollaries, (fays Sir Ifaac), we may difcover the pro¬ 

portion of a centripetal force to any other known 
force, fuch as that of gravity. For if a body by means 

of its gravity revolves in a circle concentric to the 

earth, this gravity is the centripetal force of that Newtoniaw 

body. But from the defcent of heavy bodies, the time phl!ofoPhy 

of one entire revolution, as well as the arc defcribed 
in any given time, is given (by cor. 9. of this theo¬ 

rem). And by fuch propofitions Mr Huygens, in hi3 

excellent book De Horologio Ofcillatorto, has compared 

the force of gravity with the centrifugal forces of re¬ 
volving bodies. 

The preceding propofition may alfo be demonftra- 
ted in the following manner. In any circle fuppofe a 

polygon to be infcribed of any number of fides. And if 
a body, moved with a given velocity along the fides 

of the polygon, is refleXed from the circle at the feve- 

ral argular points; the force with which, at every re¬ 

flexion, it ftrikes the circle will be as its velocity: and 

therefore the fum of the forces, in a given time, will 

be as that velocity and the number of refleXions con- 

junXIy ; that is, (if the fpecies of the polygon be gi¬ 
ven), as the length defcribed in that given time, and 

increafed or diminifhed in the ratio of the fame length 

to the radius of the circle; that is, as the fquare of 

that length applied to the radius; and therefore, if 

the polygon, by having its fides diminifhed in infi- 

'nitum, coincides with the circle, as the fquare of the 

arc defcribed in a given time applied to the radius. 

This is the centrifugal force, with which the body 

impels the circle; and to which the contrary force, 

wherewith the circle continually repels the body to¬ 

wards the centre, is equal. 

On thefe principles hangs the whole of Sir Ifaac 

Newton’s mathematical philofophy. He now fhews 

how to find the centre to which the forces impelling 

any body are direXed, having the velocity of the body 

given: and finds the centrifugal force to be always as 

the verfed fine of the nafcent arc direXly, and as the 

fquare of the time inverfely 5 or direXly as the fquare 

of the velocity, and inverfely as the chord of the na- 

fcent arc. From tliefe premifles he deduces the method 

of finding the centripetal force direXed to any given 

point when the body revolves in a circle; and this 

whether the central point is near or at an immenfe 

difiance; fo that all the lines drawn from it may be ta¬ 
ken for parallels. The fame thing he fhews with re¬ 

gard to bodies revolving in fpirals, ellipfes, hyper¬ 

bolas, or parabolas.—Having the figures of the orbits 

given, he fhews alfo how to find the velocities and 

moving powers ; and, in fhort, folves all the molt dif¬ 

ficult problems relating to the celeftial bodies with an 

aftonifhing degree of mathematical fkill. Thefe pro¬ 
blems and demonftrations are all contained in the firft 

book of the Principia: but to give an account of them 

here would exceed our limits ; neither would many of 

them bo intelligible, excepting to firfi-rate mathema¬ 

ticians. 18 
In the fecond book Sir Ifaac treats of the proper- Rules for 

ties of fluids, and their powers of refiflance ; and herephilofophi- 

he lays down fuch principles as entirely overthrow thef*1 rcafon' 

doXrine of Des Cartes’s vortices, which was the fa-'n£’ 

fhionable fyftem in his time. In the third book, he 

begins particularly to treat of the natural phenomena, 
and apply to them the mathematical principles former¬ 

ly demonftrated; and, as a neceffary preliminary to 

this part, he lays down the following rules for reafon- 

ing in natural philofophy. 

j, We are to admit no more caufes of natural 
things 
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Phiiofophyp]ajn their natural appearances. 

2. Therefore to the fame natural effe&swe muft al¬ 

ways afiign, as far as pofTible, the fame caufes. 

3. The qualities of bodies which admit neither in- 

tenfion nor remiffion of degrees, and which are found 

to belong to all bodies within the reach of our experi¬ 

ments, are to be elteemed the univerfal qualities of 

all bodies whatfoever. 
4. In experimental phiiofophy, we are to look upon 

propolitions collefted by general induction from phe¬ 

nomena as accurately or very nearly true, notwith- 

ftanding any contrary hypothefes that may be ima¬ 

gined, till fuch time as other phenomena occur, by 

which they may either be made more accurate, or li¬ 

able to exceptions. 

The phenomena firft confidered, are, I. That the fa¬ 

tellites of Jupiter by tadii drawn to the centre of their 

primary, defcribe areas proportional to the times of 

their defcription 5 and that their periodic times, the 

fixed ftars being at reft, are in the fefquiplicate ratio of 

their diftances from its centre. 2. The fame thing is 

likewifeobferved of the phenomena of Saturn. 3. The 

five primary planets, Mercury, Venus, Mars, Jupiter, 

and Saturn, with their feveral orbits, cncompafs the fun. 

4. The fixed ftars being fuppofed at reft, the periodic 
times of the five primary planets, and of the earth, 

about the fun, are in the fefquiplicate proportion of 

their mean diftances from the fun. 5. The primary 

planets, by radii drawn to the earth, defcribe areas no 

ways proportionable to the times: but the areas which 

they defcribe by radii drawn to the fun are propor¬ 

tional to the times of defcription. 6. The moon, 

by a radius drawn to the centre of the earth, defcribes 
an area proportional to the time of defcription. All 

thefe phenomena are undeniable from aftronomical ob- 

fervations, and are explained at large under the article 

Astronomy. The mathematical demonftrations are 

next applied by Sir Ifaac Newton in the following 

propofitions. 

Prop. I. The forces by which the Satellites of Ju¬ 

piter are continually drawn off from re&ilinear mo¬ 

tions, and retained in their proper orbits, tend to the 

centre of that planet ; and are reciprocally as the 

fquares of the diftances of thofe fatellites from that 

centre. The former part of this propofition appears 

from theor. 2. or 3. and the latter from cor. 6. of 

theor. 5.; and the fame thing we are to underftandof 
the fatellites of Saturn. 

Prop. II. The forces by which the primary planets 
are continually drawn off from reftilinear motions, and 

retained in their proper orbits, tend to the fun ; and 

are reciprocally as the fquares of the diftances from the 

fun’s centre. The former part of this propofition is 

manifeft from phenomenon 5. juft mentioned, and 

from theor. 2.; the latter from phasnom. 4. and 

cor. 6. of theor. 4. But this part of the propofition 

is with great accuracy deducible from the quiefcence 

of the aphelion points. For a very fmall aberration 

from the reciprocal duplicate proportion would pro¬ 

duce a motion of the apfides, fenfible in every fingle 

revolution, and in many of them enormoufly great. 

Prop. III. The force by which the moon is retain¬ 

ed in its orbit, tends towards the earth ; and is reci¬ 

procally as the fquare of the diftance of its place from 

the centre of the earth. The former part of this pro- Newtonian 
pofition is evident from phasnom. 5. and theor. 2.} the Phiiofophy 

latter from phasnom. 6. and theor. 2. or 3. It isalfo 

evident from the very flow motion of the moon’s apo¬ 

gee; which, in every fingle revolution, amounting but 

to 3° 3' *n confequentidt may be negle&ed : and this 
more fully appears from the next propofition. 

Prop. IV. The moon gravitates towards the earth, 

and by the force of gravity is continually drawn off 
from a redlilinear motion, and retained in its orbit.— 

The mean diftance of the moon from the earth in the 

fyzigies in femidiameters of the latter, is about 6oi. 

Let usaffume the mean diftance of 60 femidiameters in 

the fyzigies; and fuppofe one revolution of the moon 

in refpeft of the fixed ftars to be completed in 2 7d. 7h. 

43', as aftronomers have determined ; and the circum¬ 

ference of the earth to amount to 123,249,600 Paris 

feet. Now, if we imagine the moon, deprived of all 

motion, to be let go, fo as to defeend towards the 
earth with the impulfe of all that force by which it is 

retained in its orbit, it will, in the fpace of one minute 

of time, defcribe in its fall 15J Paris feet. For the 

verfed fine of that arc which the moon, in the fpace 

of one minute of time, defcribes by its mean motion 

at the diftance of 60 femidiameters of the earth, i3 

nearly 151*5- Paris feet; or more accurately, 15 feet 

I inch and 1 line £. Wherefore fincc that force, in 

approaching to the earth, increafes in the recipro¬ 

cal duplicate proportion of the diftance ; and, upon 

that account, at the furface of the earth is 60X60 

times greater than at the moon ; a body in our re¬ 

gions, falling with that force, ought, in the fpace of 

one minute of time, to defcribe 60X60X15TV Paris 

feet; and in the fpace of one fecond of time to de¬ 

fcribe 15-rV of thofe feet; or, more accurately, 15 feet 
1 inch, 1 line f. And with this very force we aftually 
find that bodies here on earth do really defeend. 

For a pendulum ofcillating feconds in the latitude of 

Paris, will be three Paris feet and 8-5 line3 in length, 

as Mr Huygens has obferved. And the fpace which 

a heavy body defcribes by falling one fecond of time, 

is to half the length of the pendulum in the duplicate 

ratio of the circumference of the circle to its diame¬ 
ter; and is therefore 15 Paris feet, 1 inch, X line-5-. 

And therefore the force by which the moon is retained 

in its orbit, becomes, at the very furface of the earth, 

equal to the force of gravity which we obferve in 

heavy bodies there. And therefore (by rule 1. and 

2.) the force by which the moon is retained in its or¬ 

bit is that very fame force which we commonly call 

gravity. For were gravity another force different 

from that, then bodies defeending to the earth with 

the joint impulfe of both forces, would fall with a 

double velocity, and, in the fpace of one fecond of 

time, would defcribe 30^- Paris feet; altogether a- 

gainft experience. 
The demonftration of this propofition may be more 

diffufely explained after the following manner. Sup- 

pofe feveral moons to revolve about the earth, as in 
the fyftem of Jupiter or Saturn; the periodic times of 

thofe moons would (by the argument of indu&ion) 

obferve the fame law which Kepler found to obtain a- 

mong the planets ; and therefore their centripetal for¬ 

ces would be reciprocally as the fquares of the diilan- 

ces from the centre of the earth by Prop. I. Now, if 
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Philofophy the earth as almoll to touch the tops of the higheft 

-mountains, the centripetal force thereof, retaining it 

in its orbit, would be very nearly equal to the weights 

of any terreftrial bodies that (hould be found upon the 

tops of thefe mountains ; as may be known from the 

foregoing calculation. Therefore if the fame little 

moon (hould be deferted by its centrifugal force that 

carries it through its orb, it would defcend to the 

earth ; and that with the fame velocity as heavy bo¬ 

dies do actually defcend with upon the tops of thofe 
very mountains, becaufe of the equality of forces that 

oblige them both to defcend. And if the force by 

which that loweft moon would defcend were different 
from that of gravity, and if that moon were to gravi¬ 

tate towards the earth, as we find terreftrial bodies do 

on the tops of mountains, it would then defcend with 

twice the velocity, as being impelled by both thefe 

forces confpiring together. Therefore, fince both 

thefe forces, that is, the gravity of heavy bodies, and 
the centripetal forces of the moons, refpeft the centre 

of the earth, and are fimilar and equal between them- 

felves, they will (by rule 1. 3nd 2.) have the fame 

caufe. And therefore the force which retains the 

moon in its orbit, is that very force which we com¬ 

monly call gravity } becaufe otherwife this little moon 
at the top of a mountain muft either be without gra¬ 

vity, dr fall twice as fwiftly as heavy bodies ufe to do. 

Having thus demonftrated that the moon is retain¬ 

ed in its orbit by its gravitation towards the earth, it 

is eafy to apply the fame demonftration to the motions 

of the other fecondary planets, and of the primary pla¬ 

nets round the fun, and thus to (hew that gravitation 

prevails throughout the whole creation ; after which, 

Sir Ifaae proceeds to (hew from the fame principles, 

that the heavenly bodies gravitate towards each other, 

and contain different quantities of matter, or have dif¬ 

ferent denfities in proportion to their bulks. 
Prop. V. All bodies gravitate towards every pla¬ 

net ; and the weights of bodies towards the fame pla¬ 
net at equal diftances from its centre, are proportional 

to the quantities of matter they contain. 

It has been confirmed by many experiments, that 

all forts of heavy bodies (allowance being made for 

the inequality of retardation by fome fmall refiftance 

of the air) defcend to the earth from equal heights in 
equal times 5 and that equality of times we may di- 

ftinguifh to a great accuracy, by the help of pendu¬ 

lums: Sir Ifaae Newton tried the thing in gold, fil- 

ver, lead, glafs, fand, common fait, wood, water, and 

wheat. He provided two wooden boxes, round and 

equal, filled the one with wood, and fufpended an 

equal weight of gold in the centre of ofcillation of the 

other. The boxes hanging by equal threads of 11 

feet, made a couple of pendulums, perfe&ly equal in 

weight and figure, and equally receiving the refiftance 

of the air. And placing the one by the other, he ob- 

ferved them to play together forwards and backwards, 
for a long time, with equal vibrations. And there¬ 

fore the quantity of matter in the gold was to the 

quantity of matter in the wood, as the aftion of the 
motive force (or vis matrix) upon all the gold, to the 

adtion of the fame upon all the wood; that is, as the 

weight of the one to the weight of the other. And the 

like happened in the other bodies. By thefe experi¬ 

ments, in bodies of the fame weight, he could mani- Newtonian 

feftly have difcovered a difference of matter lefs than Phd°foPhV 

the thoufandth part of the whole, had any fuch been. 

But, without all doubt, the nature of gravity towards 

the planets, is the fame as towards the earth. For, 

(hould we imagine our terreftrial bodies removed to the 
orb of the moon, and there, together with the moon, 

deprived of all motion, to be let go, fo as to fall to¬ 

gether towards the earth; it is certain, from what we 

have demonftrated before, that, in equal times, they 

would deferibe equal fpaces with the moon, and of 
confequence are to the moon, in quantity of matter, 

as their weights to its weight. Moreover, fince the 

fatellites of Jupiter perform their revolutions in times 

which obferve the fefquiplicate proportion of their di¬ 

ftances from Jupiter’s centre, theiy accelerative gravi¬ 

ties towards Jupiter will be reciprocally as the fquares 

of their diftances from Jupiter’s centre ; that is, equal 

at equal diftances. And therefore, thefe fatellites, i£ 

fuppofed to fall towards Jupiter from equal heights, 
would deferibe equal fpaces in equal times, in like man¬ 

ner as heavy bodies do on our earth. And by the fame 

argument, if the circumfolar planets were fuppofed to 

be let fall at equal diftances from the fun, they would, 

in their defeent towards the fun, deferibe equal fpaces 

in equal times. But forces, which equally accelerate 

unequal bodies, muft be as thofe bodies; that is to fay, 

the weights of the planets towards the fun muft be as 

their quantities of matter. Further, that the weights 

of Jupiter and of his fatellites towards the fun are pro¬ 

portional to the feveral quantities of their matter, ap¬ 

pears from the exceeding regular motions of the fatel¬ 

lites. For if fome of thofe bodies were more ftrongly 

attrafted to the fun in proportion to their quantity of 

matter than others, the motions of the fatellites would 

be difturbed by that inequality of attra&ion. If, at 

equal diftances from the fun, any fatellite, in propor¬ 

tion to the quantity of its matter, did gravitate to¬ 

wards the fun, with a force greater than Jupiter in pro¬ 

portion to his, according to any given proportion, 

fuppofe of dto e; then thediftance between the centres 
of the fun and of the fatellite’s orbit would be always 

greater than the diftance between the centres of the 

fun and of Jupiter, nearly in the fubduplicate of that 

proportion. And if the fatellite gravitated towards 

the fun with a force, leffer in the proportion of <j to d 

the diftance of the centre of the fatellite’s orb from the 

fun, would be lefs than the diftance of the centre of 

Jupiter’s from the fun, in the fubduplicate of the fame: 

proportion. Therefore, if, at equal diftances from the 

fun, the accelerative gravity of any fatellite towards 

the fun, were greater or lefs than the accelerating gra¬ 

vity of Jupiter towards the fun, but by one part 
of the whole gravity; the diftance of the centre of the 

fatellite’s orbit from the fun would be greater or lefs than 

the diftance of Jupiter from the fun, by one-j^ ^art 

of the whole diftance; that is, by a fifth part of the di¬ 

ftance of the utmoft fatellite from the centre of Jupiter 

an excentricity of the orbit, which would be very fen- 

fible. But the orbits of the fatellites are concentric to Ju¬ 

piter; therefore the accelerative gravities of Jupiter, and 

of all its fatellites, towards the fun, are equal among 

themfelves. And by the fame argument, the weight 

of Saturn and of his fatellites towards the fun, at equal, 

diftances from the fun, are as their feveral quantities 

of 
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Philofophy eartfo tovvar£]s the fun, arc either none, or accurately 

proportional to the maffes of matter which they con¬ 
tain. 

But further, the weights of all the parts of every 

planet towards any other planet, are one to another as 

the matter in the feveral parts. For if fome parts gra¬ 

vitated more, others lefs, than for the quantity of their 

matter; then the whole planet, according to the fort 

of parts with which it mod abounds, would gravitate 

more or lefs, than in proportion to the quantity of 
matter in the whole. Nor is it of any moment whe¬ 

ther thefe parts are external or internal. For if, for 

example, we fhould imagine the terreltrial bodies with 

us to be raifed up to the orb of the moon, to be there 

compared with its body; if the weights of fuch bodies 

were to the weights of the external parts of the moon, 
“as the quantities of matter in the one and in the other 

refpe&ively; but to the weights of the internal parts, 

in a greater or lefs proportion; then likewife the 

weights of thofe bodies would be to the weight of the 

.whole moon, in a greater or lefs proportion; againft 
what we have (hewed above. 

Cor. 1. Hence the weights of bodies do not de¬ 

pend upon their forms and textures. For if the weights 

could be altered with the forms, they would be great¬ 

er or lefs, according to the variety of forms in equal 
matter; altogether againfl experience. 

Cor. 2. Univerfally, all bodies about the earth gra¬ 

vitate towards the earth ; and the weights of all, at 

equal diftances from the earth’s centre, are as the quan¬ 
tities of matter which they feverally contain. This is 

the quality of all bodies within the reach of our expe¬ 

riments ; and therefore (by rule 3.) to be affirmed of 

all bodies whatfoever. If the ether, or any other body, 
were either altogether void of gravity, or were to gra¬ 

vitate lefs in proportion to its quantity of matter; 

then, becaufe (according to Ariftotle, Des Cartes, and 

others) there is no difference betwixt that and other 

bodies, but in mere form of matter, by a fucceffive 

change from form to form, it might be changed at laft 

into a body of the fame condition with thofe which 
gravitate mod in proportion to their quantity of mat¬ 

ter; and, on the other hand, the heavieft bodies, ac¬ 

quiring the firft form of that body, might by degrees 

quite lofe their gravity. And therefore the weights 
would depend upon the forms of bodies, and with thofe 

forms might be changed, contrary to what was proved 
in the preceding corollary. 

Cor. 3. All fpaces are not equally full. For if all 

fpaces were equally full, then the fpecific gravity of the 

fluid which fills the region of the air, on account of 

the extreme denfity of the niatter, would fall nothing 

fhort of the fpecific gravity of quick-filver, or gold, 

or any other the mod denfe body; and therefore, nei¬ 

ther gold, nor any other body, could defcend in air. 

For bodies do not defcend in fluids, unlefs they are 
fpecifically heavier than the fluids. And if the quan¬ 

tity of matter in a given fpace can by any rarefaction 

be diminifhed, what fliould hinder a diminution to in¬ 
finity ? 

Cor. 4. If all the folid particles of all bodies are of 

the fame denfity, nor can be rarefied without pores, a 
void fpace or vacuum mud be granted. [By bodies of 

the fame denfity, our author means thofe whofe vires 

inertia are in the proportion of their bulks.] 

Prop. VI. That there is a power of gravity bend¬ 
ing to all bodies, proportional to the feveral quantities 
of matter which they contain. 

That all the planets mutually gravitate one towards 

another, we have proved before; as well as that the 

force of gravity towards every one of them, confidered 
apart, is reciprocally as the fquare of the didance of 

places from the centre of the planet. And thence it 

follows, that the gravity tending towards all the pla¬ 

nets, is proportional to the matter which they contain. 

. Moreover, iince all the parts of any planet A gra¬ 
vitate towards any other planet B; and the gravity of 

every part is to the gravity of the whole, as the matter 
of the part to the matter of the whole; and (by Iaw3-) 

to every adiion correfponds an equal re-a&ion: there¬ 

fore the planet B will, on the other hand, gravitate to¬ 

wards all the parts of the planet A\ and its gravity 
towards any one part will be to the gravity towards 

the whole, as the matter of the part to the matter of 
the whole. <$>. E. D. 

Cor. 1. Therefore the force of gravity towards any 
whole planet, arifes from, and is compounded of, the 
forces of gravity towards all its parts. Magnetic and 

eleftric attractions afford us examples of this. For all 
attraction towards the whole arifes from the attraction* 

towards the feveral parts. The thing may be eafily un¬ 

derflood in gravity, if we confider a greater planet as 
formed of a number of leffer planets, meeting together 

in one globe. For hence it would appear that the 
force of the whole mud arife from the forces of the 

component parts. If it be objeCied, That, according 

to this law, all bodies with us mud mutually gravitate 

one towards another, whereas no fuch gravitation any 

where appears; it is anfwered, That fince the gravita¬ 
tion towards thefe bodies is to the gravitation towards 

the whole earth, as thefe bodies are to the whole earth, 

the gravitation towards them mud be far lefs than to 

fall under the obfervation of our fenfes. [The expe¬ 

riments with regard to the attraction of mountains, 
however, have now further elucidated this point.] 

Cor. 2. The force of gravity towards the feveral 
equal particles of any body, is reciprocally as the'fquare 
of the diflance of places from the particles. 

Prop. VII. In two fpheres mutually gravitating 
each towards the other, if the matter, in places on all 

fides round about and equidiflant from the centres, is 
fimilar; the weight of either fphere towards the other, 

will be reciprocally as the fquare of the diflance be¬ 
tween their centres. 

For the demondration of this, fee the Principles, 
book i. prop. 75 and 76. 

Cor. 1. Hence we may find and compare together 

the weights of bodies towards different planets. For 

the weights--of bodies revolving in circles about pla¬ 

nets, are as the diameters of the circles diredtly, and 

the fquares of their periodic times reciprocally ; and 

their weights at the furfaces of the planets, or at any 

other didances from their centres, are (by this prop.) 
greater or lefs, in the reciprocal duplicate proportion 

of the diftances. Thus from the periodic times of Ve¬ 

nus, revolving about the fun, in 224d. i6Jh; of the ut- 

mod circumjovial fatellite revolving about Jupiter, in 

i6d. i6,*rh; °f the Huygenian fatellite about Saturn 
in ijd. ; and of the moon about the earth in 27d. 

Newtonia 
Philofop 
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Pfiilofophy from the fun, and with the greateft heliocentric elon- 

gations of the outmoft cjrcumjovial fatellite from Ju¬ 

piter’s centre, 8' 16" ; of the Huygenian fatellite from 

the centre of Saturn, 3'4"; and of the moon from the 

earth, 10' 33"} by computation our author found, 
that the weight of equal bodies, at equal diftances from 

the centres of the fun, of Jupiter, of Saturn, and of the 

earth, towards the fun, Jupiter, Saturn, and the earth, 

were one to another, as T-gW* T3yr’ anc^ tsAit re* 
fpeftively. Then, becaufe, as the diftances are increafed 

or diminilhed, the weights are diminilhed or increafed 
in a duplicate ratio ; the weights of equal bodies to¬ 
wards the fun, Jupiter, Saturn, and the earth, at the 

diftances 10000, 997, 791, and 109, from their cen¬ 
tres, that is, at their very fuperficies, will be as 10000, 

9+3'529>and 435 respectively. 
Cor. 2. Hence likewife we difcover the quantity of 

matter in the feveral planets. For their quantities of 
matter are as the forces of gravity at equal diftances 
from their centres, that is, in the fun, Jupiter, Saturn, 

and the earth, as 1, -reVr* 3 uVr? and < g reflec¬ 
tively. If the parallax of the fun be taken greater or 

lefs than to" 30'", the quantity of matter in the earth 

muft be augmented or diminilhed in the triplicate of 

that proportion. 
Cor. III. Hence alfo we find the denfities of the 

planets. For (by prop. 72. book 1.) the weights of 

equal and fimilar bodies towards fimilar fpheres, are, 

at the furfaces of thofe fpheres, as the diameters of the 

fpheres. And therefore the denfities of diffimilar 
fpheres are as thofe weights applied to the diameters 

of the fpheres. But the true diameters of the fun, Ju¬ 

piter, Saturn, and the earth, were one to another as 

10000, 997, 791, and 109; and the weights towards 
the fame, as 10000, 943, 529, and 435 refpe&ively; 

and therefore their denfities are as 100, 945-, 67, and 

400. The denfity of the earth, which comes out by 

this computation, does not depend upon the parallax 
of the fun, but is determined by the parallax of the 

moon, and therefore is here truly defined. The fun 
therefore is a little denfer than Jupiter, and Jupiter 

than Saturn, and the earth four times denfer than the 

fun ; for the fun, by its great heat, is kept in a fort of 

a rarefied ftate. The moon is denfer than the earth. 
Cor. 4. The fmaller the planets are, they are, ca- 

teris paribus, of fo much the greater denfity. For fo 
the powers of gravity on their feveral furfaces come 

rearer to equality. They are likewife, cateris paribus, 

of the greater denfity as they are nearer to the fun. 

So Jupiter is more denfe than Saturn, and the earth 

than Jupiter. For the planets were to be placed at 

different diftances from the fun, that, according to their 

degrees of denfity, they might enjoy a greater or lefs 

proportion of the fnn’s heat. Our water, if it were 
removed as far as the orb of Saturn, would be con¬ 

verted into ice, and in the orb of Mercury would 
quickly fly away in vapour. For the light of the fun, 

to which its heat is proportional, is feven times denfer 
in the orb of Mercury than with us: and by the ther¬ 

mometer Sir Ifaac found, that a fevenfold heat of our 

fummer-fun will make water boil. Nor are we to 

doubt, that the matter of Mercury is adapted to its 

heat, and is therefore more denfe than the matter of 

Vol. VII. 2 

our earth; fince, in a denfer matter, the operations of Niagara, 
nature require a ftronger heat. ~~ 

It is fhewn in the fcholium of prop. 22. book 2. of the 

Principia, that at the height of 200 miles above the 
earth, the air is more rare than it is at the fuperficies of 

the earth, in the ratio of 30100,0060000000003998, 
or as 75000000000000 to 1 nearly. And hence the 
planet Jupiter, revolving in a medium of the fame den¬ 

fity with that fuperior air, would not lofe by the re¬ 

finance of the medium the 1000000th part of its mo¬ 
tion in 1000000 years. In the fpaces near the earth, 

the refiftance is produced only by the air, exhalations, 

and vapours. When thefe are carefully exhaufted by 
the air-pump from under the receiver, heavy bodies 

fall within the receiver with perfeft freedom, and with¬ 

out the leaft fenfible refiftance; gold* itfelf, and the 

lighteft down, let fall together, will defcend with equal 
velocity; and though they fall through a fpace of four, 

fix, and eight feet, they will come to the bottom at 

the fame time; as appears from experiments. And 
the^-fore the celeftial regions being perfectly void of 
air and exhalations, the planets and comets-meeting 

no fenfible refiftance in thofe fpaces, will continue their 
motions through them for an immenfe fpace of time. 

NIAGARA, a fort of North America taken from 

the French during the laft war, which in a manner 
commands all the interior parts of the continent, and 

is a key to the whole of North America. It is fitu 

ated on the lake Ontario ; and about fix leagues from 

it is the greateft cataraft in the world, known by the 

name of the water-fall of Niagara. The river at 

this fall runs from S. S. E. to N. N. W. and the 

rock of the fall crofies it not in a right line, but form¬ 
ing a kind of figure like an,hollow femicircle or horfe- 

Ihoe. Above the fall, in the middle of the river, is an 

ifiand about 800 or 1000 feet long ; the lower end of 
which is juft at the perpendicular edge of the fall. 

On both fides of this ifland runs all the water that 

comes from the lakes of Canada; viz. Lake Superior, 
Lake Mifchigan, Lake Huron, and Lake Eric, which 

have fome large rivers that open themfelves into them. 

Before the water comes to this ifland, it runs but (low¬ 
ly compared with its motion afterwards, when it grows 

the moft rapid in the world, running with a furprifing 

fwiftnefs before it comes to the fall. It is perfcftly 

white, and in many places is thrown high up into the 

air. The water that runs down on the weft fide it 
more rapid, in greater abundance, and whiter, than 

that on the eaft fide; and feeras almoft to outfly an 

arrow in fwiftnefs. When you are at the fall, and 

look up the river, you may fee that the water is every 

where exceedingly ftefp, almoft like the fide of an 

hill; but when you come to look at the fall itfelf, it 
is impoffible to exprefs the amazement it occafions. 

The height of it, as meafured by mathematical inftru- 

ments, is found to be exaCtly 137 feet; and when the 
water is come to the bottom, it jumps back to a very 

great height in the air. The noife may be heard at 

the diftance of 45 miles, but feldom further; nor 
can it be heard even at Fort Niagara, which is only 

fix leagues diftant, unlefs Lake Ontario is calm. At 
that fort it is obferved, that when they hear the noije 

of the fall more loud than ordinary, they are fure that 

a north-eaft wind will follow; which'is the more fur- 
30 N prifing 
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Niagara, prifing, as the fort lies fouth-wed frorh the fall. At 

fome times the fall makes a much greater noife th&n at 

others; and this is held for an infallible fign of ap¬ 

proaching rain or other bad weather. 

From the place where the Water falls there arifes 

abundance of vapour like very thick fmoke, infotnuch 

that when viewed at a didance you would think that 

the Indians had fet the forefts on fire. Thefe V3p0urs 
life high in the air when it is calm, but are difpfcrfed 

by the wind when it blows hard. If you go into this 

vapour or fog, or if the wind blows it on you, it is fo 

penetrating, that a few moments you will be as wet 
as if yon had been nnder water. Some areof opinion, 

that when birds come flying Into this fog or fmoke of 

the fall, they drop down and pefilh in the water; either 

becaufe their wings are become wet, or that the noife 

of the fall aftoniflies them, and they know not where 

to go in the darknefs: but Others think that feldom 

or never any bird perilhes there in that manner; be¬ 

caufe, among the abundance of birds found dead be¬ 

low the fall, there are no other forts thaii l'uch as 
live and fwim frequently in the water; as fwans, geefe, 

ducks, water-hens, teal, and the like. And very 

often great flocks of them are feen going to deftruc- 

tion in this manner: they fwim in the river above the 

fall, and fo are carried down lower and lower by the 

water ; and as water-fowl commonly take great delight 

in being carried with the dream, they indulge them- 

felves in enjoying this pleafure fo long, till the fwift- 

nefs of the water becomes fo great, that it is no longer 

poflible for them to rife, but they are driven down (be 

precipice, and perilh. They are obferved, when they 

draw nigh the fall, to endeavour with all their might 

to take wing and leave the water; but they cannot. 

In the months of September and October fuch abun¬ 
dant quantities of dead water-fowl are foUrid every 

morning below the fall, on the fhore, that the gafrifdn 

of the fort for a long time live chiefly upon them. 

Befides the fowl, they find alfo feveral forts of dead 

fifli, alfo deer, bears, and other animals which have 

tried to crofs the water above the fall; the larger 

animals are generally found broken to pieces. Juft 

below, a little way from the fall, the water is not ra¬ 

pid, but goes all in circles, and whirls like a boiling 

pot ; which however does not hinder the Indians go¬ 
ing upon it in fmall canoes a-fi/hing 5 but a little fur¬ 

ther, and lower, the other fmaller falls begin. When 

you are above the fall, and look down, your head be¬ 

gins to turn ; even fnch as have been here numberlefs 
times, will feldom venture to look down, without at the 

fame time keeping fad hold of fome tree with one 

hand. 
It was formerly thought impoflible for arty body 

living to come at the ifland that is in the middle of 

the fall: but an accident that happened 34 years ago, 

or thereabouts, made it appear otherwife. The hiftory 
is this: Two Indians of the Six Nations went out 

from Niagara fort to hunt upon an ifland that is in the 

middle of the river, or (trait, above the great fall, on 

which there ufed to be abundance of deer. They took 
fome French brandy with them from the fort, which 

they tailed feveral times as they were going over the 

carrying-place; and when they were in their canoe, 
they took now and then a dram, and fo went along 

up the (trait towards the ifland where they propofed 

to hunt ; but growing fleepy, they laid themfelves Niagara, 

dbwn in the canoe, which getting loofe drove back 
with the dream, farther and farther down, till it came 

nigh that ifland that is in the middle of the fall. Here 

one of them, awakened by the noife of the fall, cries 

out to the other, that they were gone : Yet they tried 
if poflible to fave life. This ifland was nighed, and 

witft much working they got on (hore their. At 

fird they were glad ; but when they had confidered 

every thing, they thought themfelves hardly in a bet¬ 

ter lta'te than if they had gone down the fall, Jince 
they had now no other choice, than either to throw 

themfelves down the fame, or perifh with hunger. 

But hard nectllity put them on invention. At the 

lower end of the ifland the rock is perpendicular, and 

no water is running there. The ifland has plenty of 
wood ; they went to work then, and made a ladder 

or flirouds of the bark of the lind-tree (which is very 

tough and drong) fo long till they could with it reach 

the water below; one end of this bark-ladder they 
tied fall to a great tree that grew at the fide of the 

rock above the fall, and let the other end down to the 

water. So they Went doWn along their new-invented 
dairs, and when they came to the bottom in the mid¬ 

dle of the fall they reded a little ; and as the water 

next below the fall is not rapid, as before-mention¬ 

ed, they threw themfelves out into it, thinking to 

fwim on (hore. We have faid before, that one part 

of the fall is on one fide of the ifland, the other on 

the' other fide. Hence it is, that the waters of the 

two^ catarafts running againd each other, turn back 

againd the rock that is jud under the illdrid. There¬ 

fore, hardly had the Indian^ begun to fwifn, before 

the waves of the eddy threw them down with violence 

againd the rock from whence they came. They 
tired it feveral times, but at fall grew weary ; and by 

being often thrown againd the rock they were much 

broiled, and the (kin torn off (heir bodies in many 

places. 60 they Were obliged to climb up dairs again 
to the ifland, not knowing what to do. After fome 

time they perceived Indians on the (hore, to whom 

they cried out. Thefe faw and pitied them, but gave 

them little hope or help: yet they made hade down 

to the fort, and told the Commandant where two of 

their brothers were. He perfuaded them to try all 
poflible means of relieving the two poor Indians; and 
it was done in the following manner. 

The water that runs on the eafl fide of this ifland is 

fhallow, efpecially a little above the ifland towards the 

cadern (hore. The commandant caufcd poles to be 
made and pointed with iron ; two Indians took upon 

them to walk to this ifland by the help of thefe poles, 

to fave the other poor creatures, or perifh themfelves. 
They took leave of all their friends, as if they were 

going to death. Each had two fuch poles in his 

hands, to fot to the bottom of the dream, to keep 

them deady. So they went and got to the ifland, and 

having given poles to the two poor Indians there, they 

all returned fafely to the main. Thefe two Indians 

who in the aboveirtentioned manner were firft brought 
to this ifland were nine days on the ifland, and almoft 

ready to Aarve to death. Now fince the road to this 

ifland has been found, the Indians go there often to 

kill deer, which have tried to crofs the river above the 

fall, and arc driven upon the ifland by the dream. On 

the 
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M Niagara the weft fide of this ifland are fome fmall illands or 

,, !) rocks, of no confequence. The eaft fide of the river is 

^ N'cander* almoft perpendicular, the weft fide more Hoping. In 
former times a part of the rock at the fall which is on 

the well fide of the ifland, hung over in fuch a man¬ 
ner, that the water which fell perpendicularly from it, 

left a vacancy below, fo that people could go under 

between the rock and the water; but the prominent 

part fome years fince broke off and fell down. The 

breadth of the fall, 38 it runs in a femi-circle, is rec¬ 

koned to be about 300 feet. The ifland is in the 
middle of the fall, and from it on each fide is almoft, 

the fame breadth ; the breadth of the ifland at its 

lower end is about 100 feet. Below the fall, in the 

holes of the rocks, are great plenty of eels, which the 

Indians and French catch with their hands without 

any other means. Everyday when the fun Ihines,. you 

fee here from ten o’clock in the morning to two in the 

afternoon, below the fall, and under you, where you 

ftand at the fide of the fall, a glpriou3 rainbow, and 
fometimes two, one within the other. The more va¬ 

pours, the brighter and clearer is the rainbow. When 

the wind carries the vapours from that place, the rain¬ 

bow is gone, but appears again as foon as new va¬ 

pours come. From the fall to the landing above it, 

where the canoes from Lake Erie put alhore (or front 

the fall to the upper end of the carrying-place) is half 

a mile. Lower the canoes dare not come, left they 

ftiQuld be obliged to try the fate of the two Indians, 

and perhaps with lefs fuccef3. They have often found 
below the fall pieces of human bodies, perhaps drunken 

Indians, that have unhappily come down to the fall. 

The French fay, that they have often thrown whole 
great trees into the water above, to fee them tumble 

down the fall: they went down with furpriftng fwift- 
nefs, but could never be feen afterwards; whence it 

was thought there was a bottomlefs deep or abyfsjuft 

under the fall. The rock of the fall confifts of a grey 

limeftone. 
NICJEA, (anc. gfogr.), the metropolis of Bithy- Inia ; fituate on the lake Afcanius, in a large and fer¬ 

tile phin ; in compafs 16 ftadia : firft built by Anti- 
gonus, the fon of Philip, and thence called Antigo- 

nea; afterwards completed by Lyfimachus, who call* 
ed it Nicai(i, after his confort the daughter of Anti- 

pater. According to Stephanus, it was originally a 

colony of the Bottisei, a people of Thrace, and called- 

Ancore ; and afterwards called Nicaa. Now Nice, in 
Afia the Lefs. Famous for the firft general coun¬ 

cil.—A fecond Nkxa, (Diodorus Siculus.) of Cqr- 

fica.—A third, of the Hither India, (Arrian) ; fi¬ 

tuate on the weft fide of the Hydafpes, oppofite 

to Buciphale, on the eaft fide.—A fourth Niaea, 

a town of Liguria, at the Maritime Alps, on the 

eaft fide of the river Paulon near its month, which 

runs between the Varus and Nicaea, (Mela)- A 
colony of the Maffflians, (Stephanus) ; the laft town 

of Italy to the weft. Now Nizza or Nice, capital 

of the county of that name, on the Mediterranean.— 
A fifth, of Locris, (Strabo) ; a town near Thermo¬ 

pylae; one of the keys of that pafs. It flood on the 

Sirius Maliacus. 
NICANDER of Colophon, a celebrated gram¬ 

marian, poet, and phyfician, who lived about the vdoth 

Olympiad, 140 years before Chrift, in the reign of 

N I C 
Attalus king of Pergamus, who overcame the Gallo- Nicaragua 

Greeks. He lived many years in Etolia, of which jl 
country he wrote a hiftory. He wrote aifo many other *Jlcc* 
works, of which only two are now remaining. The , 

one is intitled Theriaca, describing in verfe the acci¬ 

dents attending wounds made by venomous beafts, with 

the proper remedies; the other bearing the title of Alexi‘ 

pharmaca, wherein he treats poetically of poifons and 

their antidotes. This Nicander is not to be confound¬ 
ed with Nicander of Thyatira. 

NICARAGUA, a large river of South America, 
in a province of the fame name, vvhofe weftern extremi¬ 

ty lies within 5 miles of the South Sea, It is full of 
dreadful catarafls, and falls at length into the North 
Sea. 

Nicaragua, a maritime province of South Ame¬ 

rica, in Mexico, bounded on the north by Honduras, 
on the eaft by the North Sea, on the fouth-eaft by 

Cofta Rica, and on the fouth-weft by the Sputh Sea; 
being 400 miles in length from eaft to weft, and 120 
in breadth from north to fouth. It is one of the moft 

fruitful and agreeable provinces in Mexico, and is well 

watered with lakes and rivers. The air is wholefome 
and temperate 5 and this country produces plenty of 

fugar, cochineal, and fine chocolate. One of the lakes 

is 200 miles in circumference, has an ifland in the 

middle, and, as fome fay, ha? a tide., Leon de Nica¬ 
ragua is the capital town. 

NICARIA, an ifland of the Archipelago, between 
Samos and Tine, about 50 miles in circumference. A 

chain of high mountains run thro* the middle, covered 

with wood, and fupply the country with fprings. The 
inhabitants are very poor, and of the Greek commu¬ 

nion ; however, they have a little wheat, and a good 

deal of barley, figs, honey, and wax. 

NICASTRO, an epifcopal town of Italy, in the 
kingdom of Naples, and in the Farther Calabria ; 

16 miles fouth of Cofenza. E. Long. 15. 59. N. 

Lat. 39. 15. 

NICE, an ancient, handfome, and confiderable 
town on tjie confines of France and Italy, and capitaL 

of a county of the fame name, with a ftrong citadel, a 

bilhop’s fee, and a fenate, which is a kind of a de¬ 

mocracy. It has been feveral times-taken by the 

French, and laft of all in 1744, but rendered back, 
after the treaty of Aix-la-Cliapelle. It is very agree¬ 

ably fituated, fpur miles from the mouth of the river 

Var, 83 mile? S. by W. of Turin, and 83 eaft of Aix. 

E. Long. 6. 22. N. Lat. 43. 42. 
Nice, a county and province in the dominions of 

the duke of Savoy, bounded on the eaft by the terri¬ 

tory of Genoa and Proper Piedmont, on the north by 

the marquifate of Saluces and Dauphiny, on the weft 

by Provence and the Mediterranean fea, and on the 

fouth by the principality of Monaco. The inhabi¬ 
tants fupply Genoa with a great deal of timber for 

building (hips; and carry on a great trade in linen- 

cloth, paper, oil, wine, and honey. Nice is the ca¬ 

pital town. 
Nice, an ancieitt town of Alia, in Natolia, now 

called Jfniek, with a Greek archHifhop’s fee. It is fa¬ 
mous for the general council affembled here in 3 25, 
who-endeavoured to fupprefs the doftrines of Arius. 

It was formerly a large, populous, and well-built place, 

and now is not inconfiderable. See Isnic. 
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Nicephorus NICEPHORUS (Gregorius), a Greek liiftorian 

H in the 14th century, was librarian to the church of 

Nicetas‘ Conftantinople, and had a great lhare in the tranfac- 
tions of his time. He wrote a hiftory, which ex¬ 

tends from the year 1204 to 1341. The beft edition 

of this work is that of the Louvre, in Greek and Latin, 

in 1702. 
Nicephorus (Califtus), a Greek hiftorian, who 

flourilhed in the 14th century under the emperor An- 
dronicus Paleologus the elder, wrote an ecclefiaftical 

hiftory in 23 books ; 18 of which arc dill extant, con¬ 

taining the tranfa&ions of the church from the birth of 

Chrift to the death of the emperor Phocas in 610. 

We have nothing elfe but the arguments of the other 

five books from the commencement of the reign of the 

emperor Heraclius to the end of that of Leo the philo- 
fopher, who died in the year 911. Nicephorus dedi¬ 

cated his hiftory to Andronicus Paleologus the Elder. 
It was tranflated into Latin by John Langius; and ha6 

gone through feveral editions, the beft of which is 
that of Paris in 1630. 

NICERON (John Francis), an ingenious mi¬ 

nim, born at Paris in 1613, who diftinguifhed him- 

felf by his knowledge in Optics, concerning which 

he wrote fome treatifes, though he died at the age 

of 33- 
Niceron (John Peter), was born at Paris, of an 

ancient and noble family, in the year 1685. He en¬ 
tered young into the order of Barnabites, and was 

profeflbr of rhetoric and philofophy in the college of 

Montargis. He is fufficiently known for conducing 

the “ Memoirs of men illuftrious in the republic of 
letters,” of which he publilhed 39 volumes. He alfo 

tranflated fome Englifh works into French. 

NICETAS (David), a Greek hiftorian, a native, 
as fome relate, of Paphlagonia, who lived about the 
end of the 9th century. He wrote, The life of St 

Ignatius, patriarch of Conftantinople; which was tranf- 
lattd into Latin by Frederic Mutius bilhop of Ter- 

moli: he compofed alfo feveral panegyrics in honour 

of the apoftles and other faints, which are inferted in 

the laft continuation of the Bibliotheca Patrnm by 
Combefis. 

NICETAS (fumamed Serron), deacon of the 
church of Conftantinople, cotemporary with Theo- 

phyladl in the 1 ith century, and afterwards bilhop of 
Heraclea, wrote a Catena upon the book of Job, com¬ 

piled from paffages of feveral of the fathers, which 
was printed at London in folio, 1637. We have al¬ 

fo, by the fame writer, feveral catena upon the Pfalms 

and Canticles, Bafil 1552; together with a Commen- 
tary'on the poems of Gregory Nazianzen. 

NICETAS (Arhominatis), a Greek hiftorian of 
the 13th century, called Coniates, as being born at 

Chone, or Cobffus, in Phrygia. He was employed 

in feveral coniiderable affars at the court of Conftan- 

Fnople ; and when that city was taken by the French 
in 1204, he withdrew with a ydung girl taken from 

the enemy, to Nice in Bithynia, where he married his 

captive, and died in 1206. He vfcrote a Hiftory, or 
Annals, from the death of Alexius Comnenus in the 

year 1118, to that of Badouin in 1205: of which work 

we have a Latin tranflation by Jerome Wolfius, printed 
at Bafil in 1557 ; and it has been inferted in the body 

of the Byzantine Hiftorians, printed in France at the 

Louvre. _ Niche 

NICHE, in architecture, a hollow funk into a wall, il 
for the commodious and agreeable placing of a ftatue. Nieouitan* 

The word comes from the Italian nechia, “ fea-lhell;” ’ 
in regard the ftatue is here inclofed in a (hell, or per¬ 

haps on account of the Ihell wherewith the tops of 
fome of them are adorned. 

NICIAS, a celebrated painter of Athens, flourilh¬ 
ed about 322 years before the Chriftian tera; and was 

univerfally extolled for the great variety and noble 
choice of his fubjedfs, the force and relievo of his fi¬ 

gures, his lkill in the diftribution of the lights and 

ftiadows, and his dexterity in reprefenting all forts of 
four-footed animals, beyond any matter of his time. 

His moft celebrated piece was that of Tartarus or Hell, 
as it is defcribed by Homer, for which king Ptolemy 

the fon of Lagus offered him 60 talents, or 11,2501. 
which he refufed, and generoufly prefented it to his 

own country. He was likewife much efteemed by 

all his cotemporaries, for his excellent talent in fculp- 
ture. 

NICKEL, a femi-metal, firft defcribed by Mr 

Cronftedt in the Swedilh Memoirs for the years 1751 

and 1754. The properties there attributed to it are, 
I. That it is of a white colour, inclining to red. 2. Its 

texture is folid, and Ihining in its fraftures. 3. Its 

fpecific gravity is to that of water as 8500 to 1000. 
4. It is confiderably fixed in the fire. 5. It is cal¬ 

culable, and its calx is green., 6. This calx is not 

very fufible ; but it neverthelefs tinges glafs of a tranf- 

parent reddilh brown, or jacinth colour. 7. It dif- 
folves in aquafortis, aqua regia, and marine acid, but 

difficultly in vitriolic acid. All thefe folutions have a 
deep-green colour. The vitriol formed of it is alfo of 

the fame colour; and the colcothar of this vitriol, and 

alfo the precipitates from the foltftions, are rendered 
by calcination of a light-green colour. 8. Thefe pre¬ 

cipitates are foluble by fpirit of fal ammoniac, and 
the folution has a blue colour. But no copper can be 

produced by a redu&ion of the precipitates. 9. It 
ftrongly attraSs fulphur. 10. It unites with all me¬ 

tallic fubftances, excepting filver, quickfilver, and 

zinc. Its attraction to regulus of cobalt is the ftrongeft, 

next to which is that to iron, and then to arfenic. 
II. It retains its phlogifton a long time in the fire, 

and its calx is reducible by a very fmall quantity of in¬ 
flammable matter. It requires, however, a ftrong red 

heat before it can be fufed, and melts a little fooner, 

or as foon as gold or copper. Nickel is contained in 

the reddilh-yellow mineral, calledKupfer-nickel, which, 

befides nickel, contains alfo iron, regulus of cobalt, 
arfenic, and fulphur. 

NICOBAR islands, the name of feveral iflands 

in Afia, lying at the entrance of the gulph of Ben¬ 
gal. The largeft of thefe iflands is about 40 miles 

long and 15 broad, and the inhabitants are faid to be 

a harmlefs fort of people, ready to fupply the (hips that 

ftop there with provilions. 
NICOLAITANS, in church-hiftory, Chriftian 

heretics who affumed this name from Nicholas of 
Antioch; who, being a Gentile by birth, firft em¬ 

braced Judaifm, and then Chriftianity; when his zeal 

and devotion recommended him to the church of Jc- 
rufalem, by whom he was chofen one of the firft dea¬ 

cons. Many of the primitive writers believe that Ni¬ 
cholas 
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infamous pra&ices of thofe who affumed his name, 

who were exprefsly condemned by the Spirit of God 
himfelf, Rev. ii. 6. And indeed their opinions and 

aAions were highly extravagant and criminal. They 

allowed a community of wives, and made no diftinc- Ition between ordinary meats and thofe offered to idols. 
According to Eufebius, they fubfifted but a fhort 

time ; but Tertullian fays that they only changed 

their name, and that their herefies paffed into the feft 
of the Cainians. 

NICOLAS (St), an ifland of the Atlantic Ocean, 
and one of the moft confide, able of thofe of Cape 

Verde, lying between Santa Lucia and St Jago. It 

is of a triangular figure, and about 75 miles in 
length. The land is ftony, mountainous, and bar¬ 

ren ; but there are a great many goats in a valley 

inhabited by the Portuguefe. W. Long. 33. 35. 

N. Lat. 17. o. 
NICOLE (Peter), one of the fineft writers in 

Europe, was born at Chartres in 1625, of a confpi- 
cuous family. He adhered to the Janfenifts 5 and 

joined in the compofition of feveral works with Mr 

Arnauld, whofe faithful companion he was during the 
10 or 12 years of liis retirement. He gave a Latin 

tranflation of Pafcal’s Provinciates, and added a com¬ 
mentary to them. One of his fineft works is his Ef- 

fais de Morale. He wrote very fubtilely againft the 

Proteftants. His treatife on the unity of the church 

is efteemed a mafterly piece. He died at Paris in 
1695, a few days after the publication of his treatife 

concerning the Quietifts. He was greatly {killed in 

polite literature. To him is afcribed a colle&ion of 
Latin epigrams, and of Greek, Spanifh, and Italian 

fentences, which has borne feveral impreflions, and has 

a learned preface to it. 
NICOLO (St), the moft confiderable, ftrongeft, 

and beft peopled of the ifles of Tremeti in the gulf of 
Venice, to the eaft of St Domino, and to. the fouth of 
Capparata. It has a harbour defended by feveral 

towers; and a fortrefs, in which is an abbey, with 

a very handfome church. E. Long. 15. 37. N. Lat. 

42. 7. 
NICOMEDES, the name of feveral kings of the 

ancient Bithynia. See Bithynja. 
NICOMEDIA (anc. geogr.), metropolis of Bi¬ 

thynia, built by Nicomedes the grandfather of Pru- 

fias. Situated on a point of the Sinus Aftacenus, 
(Pliny); furnamed the Beautiful, (Athenaeus): the 

largeft city of Bithynia, (Paufanias), who fays it was 

formerly called AJlacus; though Pliny diftinguifhes 

Aftacum and Nicomedia as different cities. Nicome- 

dia was very famous, not only under its own kings, 
but under the Ramans: the royal refidence of Dio- 

clefian, and of Conftantine while Conftantinople was 

building, if we may credit Nicephorus. It is ftill called 

Nicomedia, at the bottom of a bay of the Propontis in 

the Hither Afia. E. Long. 30. O. N. Lat. 41. 20, 
It is a place of confequence; carries on a trade in fijk, 

cotton, glafs, and earthen-ware, and is the fee of a Greek 

archbiihop. 
NICOPOLI, a town of Turkey in Europe, and in 

Bulgaria, famous for being the place where the firft 

battle was fought between the Turks and Chriftians 

in 1396; and where the latter were defeated with 

the lofs of 20,000 men. E. Long. 25. 33. N. Lat. Nicofia 

^NICOSIA, the capital of the bland of Cyprus. Nicutian*- 

where a Turkifh bafiiaw refides. It i3 delightfully 
fituated between the mountains of Olympus, and a 
chain of others; and was formerly well fortified by the 

Venetians; but the works are now in ruins. E. Long. 
33. 35. N. Lat. 35. 1. 

NICOT (John), lord of Vilemain, and matter of' 

requefts of the French king’s houfehold, was born at 
Nifmes, and was fent ambaffador to Portugal in 15595 
whence he brought the plant which, from his name, was 
called Nicotiana, but is now more known by the name 

of tobacco. He died at Paris in 1603. He wrote a 
French and Latin dictionary in folio; a treatife on na¬ 
vigation ; and other works. 

NICOTIANA, tobacco; a genus of the mono- 

gynia order, belonging to the pentandria clafs of 
plants. There are feven fpecies, of which the moft 

remarkable is the tabacum, or common tobacco-plant. 
This was firft difcovered in America by the Spaniards 

about the year 1560, and by them imported into Eu¬ 
rope. It had been ufed by the inhabitants of Ame¬ 

rica long before; and was called by thofe of the iflands 

yoli, and peetun by the inhabitants of the continent. 

It was fent into Spain from Tabaco, a province of 
Yucatan, where it was firft difcovered, and from 

whence it takes its common name. Sir Walter Ra¬ 
leigh firft introduced it into England about the year 

1585, and was the firft who taught them how to 
fmoke it. Tobacco is commonly ufed among the 

oriental nations, though it is uncertain by whom it 

was introduced among them. Confiderable quantities 
of it are cultivated in the Levant, on the coafts of 

Greece and the Archipelago, in Italy, and in the 

ifland of Malta. 
There are two varieties of that fpecies of Nicotiana 

which is cultivated for common ufe, and which are 
diftinguifhed by the names- of Oronokoe, and fweet- 

feented tobacco. They differ from each other only in 
the figure of their leaves; thofe of the former being 
longer and narrower than the latter. They are tall 

herbaceous plants, growing ereCt with fine foliage, 
and rifing with a ftrong ftem from fix to nine feet high. 

The ftalk, near the root, is upwards of an inch dia¬ 

meter, and furrounded with a kind of hairy or velvet 
clammy fubftance, of a yellowilh-green colour. The 

leaves are rather of a deeper green, and grow alternately 

at the diftance of two or three inches from each other. 

They are oblong, of a fpear-fhaped oval, and fimple; 
the largeft about 20 inches long, but decreafing in 

fize as they afeend, till they come to be only 10 inches 

long, and about half as broad. The face of the leaves 

is much corrugated, like thofe of fpinage when full 
ripe. Before they come to maturity, when they are 

about five or fix inches long, the leaves are generally 

of a full green, and rather finooth; but as they in- 
creafe in fize, they become rougher, and acquire a 

yellowilh call. The ftem and branches are terminated 

by large bunches of flowers collected into clutters, of 
a delicate red; the edges, when full-blown, inclining 

to a pale purple. They continue in fucctfiion till the 

end of the fummer; when they are fuccteded by feeds 

of a brown colour, and kidney-lhaped. Thefe are 

very fmall, each capfule containing about 1000; and 
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Nicotians. the whole produce of a Angle plant is reckoned at 

* “ about 350,000. The feeds ripen in the month of 

September. 
Mr Carver informs us, that the Oronokoe, or, as 

it is called, the long Virginia tobacco, is the kind bed 
fuited for bearing the rigour of a northern climate, the 

ftrength a3 well as the fcent of the leaves being greater 
than that of the other. The fweet-fcented fort flou- 

rifhes mod in a fandy foil, and in a warm climate, where 
it greatly exceeds theformcr in the celerityof itsgrowth; 

and is likewife, as its name intimates, much more mild 

and pleafant. 
Tobacco thrives beft in a warm, kindly, rich foil, 

that is not fubjedi to be over-run by weeds. In Vir¬ 

ginia, the foil in which it thrives beft is warm, light, 
and inclining to be fandy; and therefore, if the 

plant is to be cultivated in Britain, it ought to be 
planted in a foil as nearly of the fame kind as poifible. 

Other kinds of foils might probably be brought to 

fuit it, by a mixture of proper manure; but we muft 
remember, that whatever manure is made ufe of muft 

be thoroughly incorporated with the foil. The beft 

fuuation for a tobacco plantation is the fouthem de¬ 

clivity of a hill rather gradual than abrupt, or a fpot 
that is (heltered from the north winds: but at the 

fame time it is neceflary that the plants enjoy a free 
air; for without that they will not profper. 

As tobacco is an annual plant, thofe who intend to 

cultivate it ought to be as careful as pofiible in the 

choice of the feeds; in which, however, with all their 
care, they may be fometimes deceived. The feeds 

are to be fown about the middle of April, or rather 

fooner in a forward feafon, in a bed prepared for this 

purpofe of fuch foil as hath been already defcribed, 
mixed with fome warm rich manure. In a cold fpring, 

hot-beds are moft eligible for this purpofe, and gar- 

Treatiji on deners imagine that they are always neceflary: but 
tie culture Mr Carver tells us, that he is convinced, when the 
of Tobacco. weather is not very fevere, the tobacco-feeds may be 

raifed without doors; and for this purpofe gives us the 

following directions. 

“ Having fown the feed in the manner above di¬ 

rected, on the leaft apprehenlion of a froft after the 

plants appear, it will be neceflary to fpread mats over 

the beds, a little elevated from the ground by poles 
laid acrofs, that they may not be crufhed. Thefe, 
however, muft be removed in the morning foon after 

the fun appears, that they may receive as much benefit 
as poflible from its warmth, and from the air. In this 
manner proceed -till the leaves have attained about 
two inches in length, and one in breadth ; which they 

will do in about a month after they are fown, or near 
the middle of May, when the frofts are ufually at an 

end. One invariable rule for their being able to bear 

removal is, when the fourth leaf is fprouted, and the 

fifth juft appears. Then take the opportunity of the 
firft rains or gentle fhowers to traniplant them into 

fuch a foil and fituation as before defcribed ; which 
muft be done in the following manner.—The land 

muft be ploughed, or dug up with fpades, and made as 

mellow and light as poffible. Where the plants are 
to be placed, raife with the hoe final! hillocks at the 

diftance of two feet or a little more from each other, 

taking care that no hard fods or lumps are in it; and 

then juft indent the middle of each, without drilling 

holes, as for fome other plants. 

“ When your ground is thus prepared, dig in a" 

entle manner from their native bed fuch plants as 
ave attained the proper growth for tranfplanting 

abovementioned; and drop, as you pafs, one on every 

hillock. Inferta plant gently into each centre, prefling 
the foil around it gently with your fingers; and taking 

the greateft care, during the operation, that you do 

not break off any of the leaves, which are at this 

time exquifitely tender. If the weather proves dry 
after they are thus tranfplanted, they muft be watered 

with foft water, in the fame manner as is ufually done 
to coleworts, or plants of a fimilar kind. But though 

you now feem to have a fufficient quantity of plants 
for the fpace you intend to cultivate, it is yet neceflary 

that you continue to attend to your bed of feedlings, 

that you may have enough to fupply any deficiencies 

which through accident may arife. From this time 
great care muft be taken to keep the ground foft and 
free from weeds, by often ftirring with your hoe the 

mould round the roots; and to prune off the dead 
leaves that fometimes are found near the bottom of 
the (talk. 

“ The difference of this climate from that in which 

I have been accuftomed to obferve the progrefs of this 
plant, will not permit me to diredt with certainty the 
time which is moft proper to take off the top of it, to 

prevent it from running to feed. This knowledge can 

only be acquired by experience. When it has rifen 
to the height of more than two feet, it commonly be¬ 

gins to put forth the branches on which the flowers 

and feeds are produced; but as this expanfion, if fuf- 

fered to take place, would drain the nutriment from 

the leaves, which are the moft valuable part, and there¬ 
by leflen their fize and efficacy, it becomes needful at 

this ftage to nip off the extremity of the ftalk to pre¬ 

vent its growing higher. In fome other climates, the 
top is commonly cut off when the plant has 15 leaves; 

but if the tobacco is intended to be a little ftronger 
than ufual, this is done when it has only 13 ; and fome¬ 

times, when it is defigned to be remarkably powerful, 
II or 12 are only allowed to expand. On the con¬ 

trary, if the planter is defirous of having his crop very 

mild, he fuffers it to put forth 18 or 20 : but in this 

calculation, the three or four lower leaves next the 

ground, which do not grow fo large and fine as the 
others, are not to be reckoned. 

“ This operation, denominated topping the tobacco, 
is much better performed by the finger and thumb 

than with any inllrument; becaufe the grafp of the fin¬ 

gers clofes the pores of the plant; whereas, when it is 

done by inftruments, the juices are in fome degree ex- 
haufted. Care muft alfo be taken to nip off the fpronts 
that will be continually fpringing up at the jundlipn 

of the leaves with the ftalks. This is termed fuccour- 

ing, or flickering, the tobacco; and ought, to be repeat¬ 
ed as often as occafion requires. 

“ As it is impoffible to afeertain the due time for 

topping the plant, fo it is equally impoffible, without 

experiment, to afeertain the time it will take to ripen 
in this country. The apparent figns of its maturity 

are thtfe; The leaves, as they approach a Hate of ripe- 

nefs, become more corrugated or rough; and when fully 

iipe, appear mottled with yellowilh fpoi3 on the raifed 

parts; whilft the cavities retain their ufualgreen colour. 

They 
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Nicotian*. They are at this time alfo thicker than they have be- 

fore been ; and are covered with a downy velvet, like 

that formerly mentioned, on the (talks. If heavy rains 

happen at this critical period, they will W3(h off this 

excrefcent fubftance, and thereby damage the plants. 
In this cafe, if the frofty nights are not begun, it is 

proper to let them (land a few days longer; when, if 

the weather be moderate, they will recover this fub¬ 
ftance again. But if a froft unexpectedly happens du¬ 

ring the night, they muft be carefully examined in the 

morning, before the fun has any influence upon them; 

and thofe which are found to be covered with frofty 
particles, whether thoroughly ripe or not, muft be cut 

up; for though they may not all appear to be arrived 

at a date of maturity, yet they cannot be far from it, 

and will differ but little in goodnefs from thofe that are 
perfeClly fo.” 

Tobacco is fubjedt to be deftroyed by a worm ; and 

without proper care to exterminate this enemy, a 
whole field of plants may foon be loft. This animal 

is of the horned fpecies, and appears to be peculiar to 

the tobacco-plant; fo that in many parts of America 

it is diftinguifhed by the name of the tobacco~iuorm. In 
what manner it is firft produced, or,how propagated, 

is unknown : but it is not difcernible till the plants 

have attained about half their height; and then ap¬ 

pears to be nearly as large as a gnat. Soon after this 

it lengthens into a worm; and by degrees increafes in 

magnitude to the bignef3 of a man’s finger. In fhape 

it is regular from its head to its tail, without any di¬ 
minution at either extremity. It is indented or ribbed 

round at equal diftances, nearly a quarter of an inch 
from each other; and having at every one of thefe di- 

vifions a pair of feet dr claws, by which it fallens itfelf 

to the plant. Its mouth, like that of the caterpillar, 

is placed under the fore-part of the head. On the top 
of the head, between the eyes, grows a horn about half 

an inch long, and greatly refembling a thorn; the ex¬ 

treme part of which is of a brown colour, a firm tex¬ 
ture, and the extremity (harp-pointed. It is eafily 

crufhed ; being only, to appearance, a colle&ion of 
green juice inclofed in a membranaceous covering, 

without the internal parts of an animated being. The 

Colour of its (kin is in general green, interfperfed with 
feveral fpots of a yellowifti white ; and the whole co¬ 

vered with a (hort hair fcarcely to be difcerned. Thefe 

worms are found the mod predominant during the lat¬ 

ter end of July and the beginning of Auguft; at which 
time the plants muft be particularly attended to, and 

every leaf carefully fearched. As foon as a wound is 

difcovered, and it will not be long before it is percep¬ 

tible, care muft be taken to deftroy the caufe of it, 

who will be found near it, and from his unfubftantial 

texture may eafily be crulhed: but the bed method is 
to pull it away by the horn, and then cru(h it- 

Whcn the tobacco is fit for being gathered, as will 

appear from an attention to the foregoing directions, 

on the firft morning that promifes a fair day, before 
the fun is rifen, take an ax or a long knife, and holding 

the (talk near the top with one hand, fever it from its 

foot with the other, as low as poffible. Lay it 
gently on the ground, taking care not to break off 

the leaves, and there let it remain expofedto the rays of 

the fun throughout the day, oruntil the leaves, accord¬ 

ing to the American expreffion, are entirely ‘wilted; 

that is, till they become limber; and will bend any Nicotian*, 

way without breaking. But if the weather (hould- 
prove rainy without any intervals of funlhine, and the 
plants appear to be fully ripe, they muft be lioufed 
immediately. This muft be done, however, with 

great care, that the leaves, which are in thi3 (late 
very brittle, may not be broken. They are next to 

be placed under proper flielter, either in a barn or co¬ 

vered hovel, where they cannot be affe&ed by rain or 
too much air, thinly fcattered on the floor; and if the 
fun does not appear for feveral days, they muft by left 

to will in that manner; but in this cafe the quantity 
of the tobacco will not be quite fo good. 

When the leaves have acquired the above-mentioned 

flexibility, the plants muft be laid in heaps, or rather 
in one heap if the quantity is not too great, and in 

about 24 hours they will be found to fweat. But 
during this time, when they have lain for a little while, 

and begin to foment, it will be neceffary to turn 
them ; bringing thofe which are in the middle to the 
fnrface, and placing thofe which are at the furface in 

the middle. The longer they lie in this fituation, the 
darker-coloured is the tobacco; and this is termed 

fseating the tobacco. After they have lain in this 

manner for three or four days, for a longer con¬ 

tinuance might make the plants turn mouldy, they 

may be fattened together in pairs with chords or 
wooden pegs, near the bottom of the ftalk, and hung 

acrofs a pole, with the leaves fufpended in the fame 

Covered place, a proper interval being left between 

each pair. In about a month the leaves will be 
thoroughly dried, and of a proper temperature to be 

taken down. This (late may be afeertained by their 
appearing of the fame colour with thofe imported from 

America. But this can be done only in wet weather. 

—The tobacco is exceedingly apt to attract the hu¬ 
midity of the atmofphere, which gives it a pliability 
that is abfolutely neceffary for its prefervation ; for if 

the plants are removed in a very dry feafon, the exter¬ 

nal parts of ihe leaves will crumble into dull, and & 

considerable wade will enfue. 
As foon as the plants are taken down, they muft 

again be laid in a heap, and preffed with heavy logs 

of wood for about a week ; but this climate may 

poflibly require a longer time. While they remain in 
this (late, it will be neceffary to introduce your hand 

frequently into the heap, to difeover whether the heat 
be not too intenfe ; for in large quantities this will 

fometimes be the cafe, and confiderable damage will 

be occafioned by it. When they are found to heat 
too much, that is, when the heat exceeds a moderate 

glowing warmth, part of the weight by which they 

are preffed muft be taken away; and the caufe be¬ 

ing removed, the effeA will ceafe. This is called 
the fecond or laft ftweating; and, when completed, 

which it generally will be about the time juft men¬ 
tioned, the leaves may be dripped from the (talks for 

ufe. Many omit this laft fweating; but Mr Carver 
thinks that it takes away any remaining harftinefs, 

and renders the tobacco more mellow. The ftrength 

of the ftalk alfo is diffufed by it through the leaves, 
and the whole mafs becomes equally meliorated.—When 

the leaves are dripped from the (talks, they are to be 

tied up in bunches or hands, and kept in a cellar or 

other damp place} though if not handled in dry? 
weather,. 
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confequence in what part of the houfe or barn they 
are laid up. At this period the tobacco is thoroughly 

cured, and as proper for manufacturing, with that im¬ 

ported from the colonies. 
Our author advifes the tobacco-planter, in his firft - 

trials, not to be too avaricious, but to top his plants 
before they have gained their utmoft height; leaving 

only about the middlequantityof leaves directed before, 
to give it a tolerable degree of ftrength. For tho’ this, 

if excefiive, might be abated during the cure by an in- 
creafe of fweating, or be remedied the next feafon by 

fuffering more leaves to grow, it can never be added, 
and, without a certain degree of ftrength, the tobac¬ 

co will always be taftelefs, and of little value. On the 
contrary, though it be ever fo much weakened by 

fweating, and thereby rendered mild, yet it will never 
lofe the aromatic flavour which accompanied that 

ftrength, and which greatly adds to its value. A fquare 
yard of land, lie tells us, will rear about 500 plants, 

and allow proper fpace for their nurture till they are fit 
for tranfplanting. 

Tobacco has fometimes been prefcribed internally ; 

in which cafe it proves violently cathartic and emetic, 

occafioning almoft intolerable cardialgic anxieties. By 
boiling in water its virulence is abated, and at length 

deftroyed. An extraft made by longco&ion is recom¬ 

mended by Stahl and other German pbyficians, as a 
fafe and mod effe&ual aperient, expedorant, deter¬ 

gent, &c. but this medicine, which, according to Dr 

Lewis, is extremely precarious and uncertain in ftrength, 
has never come into efteem in this country. Tobacco 

is fometimes ufed externally in unguents for deftroy- 
ing cutaneous infe&s, cleanfing old ulcers, &c. Beaten 
into a ma(h with vinegar or brandy, it has fometimes 

proved ferviceable for removing hard tumours of the 
hypochondres : an account is given in the Edinburgh 
Effays of two cafes of this kind cured by it. The moft 
common ufes of this plant, however, are, either as a 

fternntatory when taken by way of fnuff, as a maftica- 

tory by chewing it in the mouth, or as effluvia by 
fmoking it; and when taken in moderation, it is not 

an unhealthy amufement. Before pipes were invented, 

it was ufually finoked in fegars, and they are ftill in 
ufe among fome of thefouthern nations. The method 
of preparing thefe i3 at once fimple and expeditious: 

A leaf of tobacco being formed into a fmall twitted 
roll, fomewhat larger than the ftem of a pipe, and a- 

bout eight inches long, the fmoke is conveyed through 
the winding folds which prevent it from expanding, as 
through a tube; fo that one end of it being lighted, 

and the other applied to the mouth, it is in this form 
ufed without much inconvenience. But, in procefs of 

time, pipes being invented, they were found more 

commodious vehicles for the fmoke, and are now in 
general ufe. 

Among all the produ&ions of foreign climes in¬ 
troduced into thefe kingdoms, fcarce any has been held 
in higher eftimation by perfonsof every rank than to¬ 

bacco. In the countries of which it is a native, it is 

confidered by the Indians as the moft valuable offer¬ 
ing that can be made to the beings they worfhip. They 

ufe it in all their civil and religious ceremonies. When 

once the fpiral wreaths of its fmoke afcend from the 

feathered pipe of peace, the compad that ha* been 

juft made is confidered as facredand inviolable. Like- 
wife, when they addrefs their great Father, or his 

guardian fpirits, refiding as they believe in every ex¬ 
traordinary production of nature, they make libe¬ 

ral offerings to them of this valuable plant, not doubt¬ 
ing but that they are thus fecured of protection. 

Tobacco is made up into rolls by the inhabitants of 
the interior parts of America by means of a machine 

called a tobacco-wheel. With this machine they fpin 
the leaves, after they are cured, into a twift of any 

fize they think fit; and having folded it into rolls of 

about 20 pounds each, they lay it by for ufe. In this 
ftate it will keep for feveral years, and be continually 

improving, as it always grows milder. The Illinois 
ufually forgi it into carrots; which is done by laying a 

number of leaves, when cured, on each other, af¬ 
ter the ribs have been taken out, and rolling them 

round with pack-thread till they become cemented 

together. Thefe rolls commonly meafure about 18 

or 20 inches long, and nine round in the middle part. . 

Tobacco forms a very confiderable article in com¬ 
merce ; for an account of which fee the articles Glas¬ 
gow and Virginia. 

NICTITATING membrane, a thin membrane 

chiefly found in the bird and fi(h kind, which covers 
the eyes of thefe animals, Iheltering them from the 

dull or too much light; yet is fo thin and pellucid, 
that they can fee pretty well through it. 

NIDUS, among naturalifts, fignifies a neft, or 
proper repofitory for the eggs of birds, infefts, &c. 

where the young of thefe animals are hatched and 
nurfed. 

NIDIFICATION, a term generally applied to the 

formation of a bird’s neft, and its hatching or bring¬ 
ing forth its young. See Ornithology. 

NIECE, a brother’s or fitter’s daughter, which in 

the civil law is reckoned the third degree of confan- 
guinity. 

NIEMEN, a large river of Poland, which rifes in 
Lithuania, where it paffes by Bielica, Grodno, and 

Konno: it afterwards runs thro’ part of Samogitia 
and Ducal Pruffia, where it falls into the lake called 

the Curifch-baff, by feveral mouths, of which the moft 

northern is called the Rufs, being the name of a town 
it paffes by. 

NIENBURG, a rich and ftrong town of Germany, 
in the duchy of Brunfwic-Lunenburg, with a ftrong 

cattle. It carries on a confiderable trade in corn and 

wool, and is feated in a fertile foil on the river Wefer. 
E. Long. 9. 26. N. lat. 52. 44. 

NIEPER, a large river of Europe, and one of the 
moft confiderable of the North, formerly called the Bo- 

rifthenes. Its fource is in the middle of Mufcovy, run¬ 
ning weft by Smolentko, as far as Orfa ; and then 
turns fouth, palling by Mohilow, Bohaczr*, Kiow, 

Czyrkaffy, the fortrefs of Kudak, Dtffau, and Ocza- 

kow, falling into the Black Sea; as alfo in its courfe 
it divides Little Tartary from Budziac Tartary. 

NIESTER, a large river of Poland, which has its 
fource in the Lake Neifter, in the palatinate of Lem- 

burg, where it paffes by Halicz. Then it feparates 
Podolia and Oczakow Tartary from Moldavia and 

Budziac Tartary ; and falls into the Black Sea at 

Belgorod, between the mouths of the Nfeper and the 

Danube. 

Nicotian* 
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ieuwentyt NIEUWENTYT (Bernard), an able philofopher 

111 and learned mathematician, was born at Weftgraafdyk, 

N,ght- in the year 1654, and became counfellor and burgo- 

mafter of the town of Purmerend, where he was e- 
fleemed for his integrity and learning, and died in 

1718. He wrote, in Dutch, 1. An excellent trea- 

tife, intitled, The Exiftence of God demonftrated by 

the works of nature. 2. A refutation of Spino¬ 

za. 3. Some pieces againft the Infiniteflimals, &c. 

NIGELLA, fennel-flower, or Devil in a bujh; 

a genus of the pentagynia order, belonging to the po- 

lyandria clafs of plants. There are five fpecies, all of 

them natives of the warm parts of Europe, and rifing 

from a foot to a foot and an half high, adorned with 

blue or yellow flowers. They are propagated by feeds, 

which in a dry and warm fituation will thrive very 

well ; and the plants ripen feeds in this country. 

NIGER, a great river of Africa, fuppofed to have 

its origin near that of the Nile; but this is very un¬ 

certain. We are affured, however, that it is a river 

of very great extent: "efpecially if we fuppofe, ac¬ 

cording to the opinion of the beft modern geographers, 

that it has its fource in the kingdom of Gorhan, not 

far from the confines of Upper Ethiopia ; for then it 

will crofs almoft the whole continent of Africa, where 

it is wide ft. In its courfe it receives many confider- 

able rivers, which fwell it high enough to be able at 

all times to carry vefieh of good burden; fo it fplits 

itfelf into feveral branches, which uniting again form 

very large and fertile iflands, well filled with towns and 

villages. It pafies alfo through feveral lakes, and has 

many catara&s. After having run from eaft to weft, 

during a prodigious long courfe, it turns at laft fhort 

to the fouth, at a leagne and a half diftance from the 

weftern ocean 5 leaving but a very narrow traft be¬ 

tween it and the fea, into which it opens its way in 

lat. 15. 55. after having run about 25 leagues from 

north to fouth. Its mouth is fometimes half a league 

broad ; but is (hut up by a bank of quick-fand called 

the bar of Senegal., where the water is fo (hallow, that 

it is very difficult and dangerous to pafs over it. The 

bar is formed by the mud and fand which the river 

brings with it during the inundation, and which the 

fea continually drives back upon the (hore. This would 

effedlually exclude all (hipping, had not the violence 

of the current, and the weight of the waters, made 

two openings or channels, which are commonly called 

the paffes of the bar. The largeit of thefe is gene¬ 

rally not above 150 or 200 fathoms broad, and about 

10 feet deep, fo that none but barks of 40 or 50 tons 

can get through this channel; the other is fo narrow 

and (hallow, that it is paflable by cauoes only. Thefe 

channels are not always in the fame place ; for the ri¬ 

ver, as it is more or lefs fwelled, or the current more 

or lefs rapid, opens thofe paffes fometimes in one place, 

and fometimes in another. The bar itfelf alfo fre¬ 

quently (hifts its place ; fo that the ifland of Sene¬ 

gal is fometimes four leagues diftant from it, at 

other times only two. It is this bar only which hin¬ 

ders (hips of 400 or 500 tons to go up the river. 

NIGHT, that part of the natural day during which 

the fun is underneath the horizon; or that fpace 

wherein it is dufky. 

Night was originally divided by the Hebrews and 

other eaftern nations into three parts or watches. 

Vot. VII. 1 

The Romans, and after them the Jews, divided the N'ght, 

night into four parts or watches; the firft of which N’g111'11* 

began at funfet, and lafted till nine at night, according fiae' 
to our way of reckoning; the fecond lafted till mid¬ 

night; the third till three in the morning; and the 

fourth ended at funrife. The ancient Gauls and Ger¬ 

mans divided their time not by days but nights ; and 

the people of Iceland and the Arabs do the fame 

at this day. The like is obferved of the Anglo- 
Saxons. 

NiGHT-dng/ing, a method of catching large and 

(hy filh in the night-time. Trout, and many other of 

the better forts of filh, are naturally (hy aud fearful; 

they therefore prey in the night as the fecureft time.— 

The method of taking them on this plan is as follows. 

The tackle mull be ftrong, and need not be fo fine as 

for day-fi(hing, when every thing is feen ; the hook 

mu ft be baited with a large earth-worm, or a black 
fnail, and thrown out into the river; there mnft be 

no lead to the line, fo that the bait may not fink, but 

be kept drawling along, upon or near the furface. 

Whatever trout is near the place will be brought thi¬ 

ther by the motion of the water, and will feize the 

worm or fnail. The angler will be alarmed by the 

noife which the fiffi makes in rifing, and is togivehim 

line, and time to fwallow the hook; then a flight 

touch fecures him. The beft and largeft trouts are 

found to bite thus in the night; and they rife moftly in 

the dill and clear deeps, not in the fwift and (hallow 

currents. Sometimes, though there are filh about the 

place, they will not rife at the bait; in this cafe the 

angler muft put on fome lead to his line, and fink it 

to the bottom. 

NiGHT-Mare, or Incubus. See Medicine, n°43o. 

Night-Walkerj, in medicine. See Noctambuli. 

NiGHT-Walkers, in law, are fuch perfons as lleep by Blaclft. 
day and walk by night, being oftentimes pilferers or Comment. 

difturbers of the public peace. Conftables are autho- 

rifed by the common law to arreft night-walkers and 

fufpicious perfons, &c. Watchmen may alfo arreft 
night-walkers, and hold them until the morning : and 

it is faid, that a private perfon may arreft any fufpi¬ 

cious night-walker, and detain him till he give a good 

account of himfelf. One may be bound to the good 

behaviour for being a night-walker ; and common 

night-walkers, or haunters of bawdy-houfes, are to be 

indi&ed beforejuftices of peace, &c. But it is not held 

lawful for a conftable, &c. to take up any woman as 

a night-walker on bare fufpicion only of being of ill 

fame, unlefs (lie be guilty of a breach of the peace, or 

fome unlawful a&, and ought to be found mifdoing. 

NIGHTINGALE, in ornithology ; a fpecies of 

Motacilla; under which article it happened to be 

omitted. 

The nightingale takes its name from night, and the 

Saxon word galan, “ to fing ;” expreffive of the time 

of its melody. In fize it is equal to the redftart; but 

longer-bodied, and more elegantly made. The co¬ 

lours are very plain. The head and back are of a 

pale tawny, da(hed with olive: the tail is of a deep 

tawny red : the throat, bread, and upper part of the 

belly, of a light gloffy alhrcolour : the lower belly al¬ 

moft white: the exterior webs of the quill-feathers are 

of a dull reddi(h brown; the interior of brownifh a(h- 

colour: the irides are hazel, and the eyes remarkably 

30 O large 



NIG [ 5408 ] NIL 
Nightin- large and piercing: the legs and feet a deep aih-co- 

8ale- lour. 

“ * This bird, the mod ‘famed of the feathered tribe, 

for the variety, length, and fweetnefs of its notes, vi- 
fits England the beginning of April, and leaves us in 

Auguft. It is a fpecies that does not fpread itfelf 

over the ifland. It is not found in North Wales ; or 

in any of the Englilh counties north of it, except 

Yorklhire, where they are met with in great plenty 

about Doncafter. They have been alfo heard, but 

rarely, near Shrewfbury. It is alfo remarkable, that 

this bird does not migrate fo far weft as Devonfliire 

and Cornwall; counties where the feafons are fo very 
mild, that myrtles flourifh in the open air during the 

whole year: neither are they found in Ireland. Sib- 

bald places them in his lift of Scotch birds ; but they 

certainly are unknown in that part of Great Britain, 

probably from the fcarcity and the recent introduftion 

of hedges there. Yet they vifit Sweden, a much 

more fevere climate. In England they frequent thick 
hedges, and low coppicesand generally keep in the 

middle of the bufh, fo that they are very rarely feen. 

They form their neft of oak leaves, a few bents and 

reeds. The eggs are of a deep brown. When the 
young ones firft come abroad, and are helplefs, the 

old birds make a plaintive and jarring noife with a fort 

of fnapping as if in menace, purfuing along the hedge 
the paftengers. 

They begin their fong in the evening, and continue 

it the whole night Thefe their vigils did not pafs 

unnoticed by the ancients: the flumbers of thefe birds 

were proverbial; and not to reft as much as the nightin¬ 

gale, exprefied a very bad fleeper (a). This was the 

favourite -bird of the Britifh poet, who omits no op¬ 

portunity of introducing it, and almoft conftantly no¬ 

ting its love of folitude and night. How finely doe3 

it ferve to compofe part of the folemn feenery of his 
Penferofo; when he deferibes it 

In her faddeft fweeteft plight, 
Smoothing lire rugged brow of night; 
While Cynthia cheeks her dragon yoke. 
Gently o’er th’ accuflom'd oak. 
Sweet bird, that Ihunn’ft the noife of folly. 
Mod mufical, mod melancholy 1 
Thee, chauntrefs, oft the woods among, 
I woo to hear thy evening fong. 

In another place he ftyles it the folemn bird; and 

again fpeaks of it. 

As the wakeful bird 
Sings darkling, and, in fhadied covert hid. 
Tunes her nocturnal note. 

The reader •will excufe a few more quotations from 
the fame poet, on the fame fubjeft; the firft deferibes 

the approach of evening, and the retiring of all ani¬ 

mals to their repofe. 

Silence accompanied; for bead and bird. 
They to their grafly couch, thefe to their neds 
Were flunk; all but the wakeful nightingale. 
She all night long her amorous defcani lung. 

When Eve parted the irkfome night preceding her 

fall, Ihe, in a dream, imagines herfelf thus reproached 

with lofing the beauties of the night by indulging too 

long a repofe. 

Why fleep’d thou, Eve ? now is the pleafaot time, 
The cool, the filent, fave where filence yields 

(a) dElixn var. hif. 577. both in the text and note. : 

To the night-warbling bird, rhat now awake Nighthi- 
Tnnes fwceted his love-labour’d fong. gale 

The fame birds fing their nuptial fong, and lull them N|ft 

to reft. How rapturous are the following lines! how- 

exprefiive of the delicate fenlibility of our Milton’s ten¬ 

der ideas! 

The earth 
Gave fign of gratulation, and each hill; 
Joyous the birds; frefh gales and gentle airs 
Whifper’d it to the woods, and from their wings 
Flung rofe, flung odours from the fpicy fhrub, 
Difportidg, till the amorous bird of night 
Sung fponfal, and bid hade the evening dar 
On his hill-top to light the bridal lamp. 

Thefe, lull’d by nightingale', embracing dept; 
And on their naked limbs the flowery roof 
Shower’d rofes, which die morn repair’d. 

Thefe quotations from the beft judge of melody, we 

thought due to the fweeteft of our feathered choir- 

ifters; and we. believe no reader of tafte will think them 
tedious. 

Virgil feems to be the only poet among the an¬ 

cients who hath attended to the circumftance of this 
bird’s finging in the night time. 

Quails populed moerens Philomela fub umbra. 
Amijfos queritur foetus, quos durus arator 
Obftrvans nido implumes detraxtt: at ilia 
Flet noSem, ramoque fedens miferabi/e carmen 
Integral, et muftis late loco queftibus imp let. 

Georg. IV. 1. jir. 

As Philomel in poplar lhades, alone, 
For her lod offspring pours a mother’s moan, 
Which fome rough ploughman marking for his prey. 
From the warm ned, unfledg’d hath dragg’d away; 
Percht on a bough, fhe all night long complains, 
And Alls the grove with fad repeated drains. F. Warton. 

Pliny has deferibed the warbling notes of this bird, 

with ao elegance that befpeak6 an exquifite fenlibility 
of tafte, lib. x. c. 29. 

If the nightingale is kept in a cage, it often begins 

to fing about the latter end of November, and conti¬ 

nues its fong more or lefs till June.—• A young canary- 

bird, linnet, iky-lark, or robin (who have never heard 

any other bird), are faid beft to learn the note of a 
nightingale. 

NIGHTSHADE, in botany. See Solanum. 
D^W/yNiGHTSHADE. See Atropa. The berries 

of this plant are of a malignant poifonous nature; and, 

being of a fweet tafte, have frequently proved deftruc- 

tive to children. A large glafs of warm vinegar, ta¬ 

ken as foon as poffible after eating the berries, will pre¬ 
vent their bad effefis. 

NIGIDIUS figulus (Publius), one of the moft 

learned men of ancient Rome, flourifhed at the fame 

time with Cicero. He wrote on various fubje&s ; 

but bis pieces appeared fo refined and difficult, that 

they were not regarded. He aflifted Cicero, with 

great prudence, in defeating Catiline’s confpiracy, and 

did him many fervices in the time of his adverfity. He 

adhered to Pompey, in oppofition to Caefar 5 which 

occafioned his exile, he dying in banilhment. Cicero, 

who had always entertained the higheft efteem for him, 

wrote a beautiful confolatory letter to him, (the 13th 

of lib. 4. ad Familiares.) 

NIGRITIA. See Negroland. 

NILE, a great river of Egypt in Africa, which 

has 

[t rauft be remarked, that nightingales fing alfo in the day. 
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Nile has Its foiirce in Abyffinia, in about eight degrees 

II north latitude. It runs generally from fouth to north 

N'imp0 through Abyffinia, Senna, and Nubia, into Egypt in 

one ftream, till it comes below Cairo to the Delta, 

where it divides into feveral branches, the two princi¬ 

pal of which difcharge themfelves into the Mediterra¬ 

nean, the one at Damietta, and the other at Rofetta. 

There are feveral catarafts in this river in Upper E- 

gypt, but not fo dreadful as ancient authors have re¬ 

ported. There are great rejoicings every year in E- 

gypt when the Nile rrfes to a certain height, becaufe 

their future harveft depends upon.it. Ar the time of 

its rifing they publifli every day how many cubits 

and inches it is rifen. But to know this, we muft re¬ 

member, that each cubit contains 24 inches: when the 

water is augmented to 16 cubits, then they open a 

fluice, which runs crofs the city of Cairo; and when it 

is come to 22 cubits, it is reckoned very advantageous, 

if-it afcends no higher r but if it rifes to 24, it puts 

them into a terrible condernation,and then they pub- 

lifh that it extends from one mountain to the other. 

They are likewife in a great fright when the wa¬ 

ter afcends very flowly, becaufe they are then afraid 
that it will not rife high enough to-render the land fer¬ 

tile. The inundation generally continues from the 20th 

of July to the beginning of November; at which time 

the dry laud begins to appear, if it can be called dry, 

after it has been fo long foaked in the water. As foon 

as the land is fit, they fow their corn, and in April it 

becomes yellow and fit for reaping. When the water 

is let into the great canal, it is conveyed from thence 

into refervoirs and cifterns, to be didributed into their 
fields and gardens. But all the low wet places are 

fowed with rice, which grows beft in the water. This 

overflowing of the Nile is owing to the great rains 

which fall annually between the tropics upon the high 

mountains of Abyffinia, near which the fource of the 

Nile is, and from which the water falls down in great 

torrents into that river. The Nile does not contain 

a great number of fifh, perhaps becaufe there are fo 

many crocodiles and other voracious animals. The 
water,, when it is dear, is very fit for drinking. 

NIMBUS, in antiquity, a circle obferved on cer¬ 

tain medals, or round the heads of fome emperors; 

anfweriog to the circles of light drawn round the 

images of faints. 

NIMEGUEN, a large, handfome, and drong town 

of the Netherlands, and capital of Dutch Guelder- 

land, with a citadel, an ancient palace, and feveral 

forts. It is noted for the peace concluded there in 

1679. L has a magnificent town-houfe, and the in¬ 
habitants are greatly addifted to trade. It is feated on 

the Vahal or Wahal, between the Rhine and the 
Maefe, in Long. 5. 50. Lat.51. 55. 

NIMETULAHITES, a kind of Turkifh monks, 

fo called from their founder Nimetulahi, famous for 

bis doftrin.es and the auderity of his life. 

NIMPO, a city and fea-port town of China, in 

the province of Chekiang. It is feated on the eaftern 

fea of China, over-againlt Japan. It is a city of the 

firft rank, and ftands at the confluence of two finall 

rivers, which, after their union, form a channel that 

reaches to the fea, and is deep enough to bear veflels 

pf 200 tons burthen. The walls of Nimpo are 5000 

paces in circumference, and are built with free-done.. 

i 2 

There are five gates, befides two water-gates for the 

pafiage of barks into the city; a tower feveral (lories 

high, built of bricks; and a long bridge of boats, 

faltened together with iron chains, over a very broad 

canal. This city is commanded by a citadel built on 

a very high rock, by the foot of which all vefkls mud 

neceflarily pafs. The Chinefe merchants of Siam and 

Batavia go to this place yearly to buy filks, which 

are the fined in- the empire. They have alfo a great 

trade with Japan, it being but two days fail front 

hence: thither they carry filks, duffs, fugar, drugs, 

and wine; and bring back copper, gold, and filver. 
E. Long. 122. o. N. Lat. 30. p. 

NINEVEH (anc. geogr.), a city of Affyria, which 

is. thought co be one of the mod ancient in the world. 
It was enlarged by Ninus, who fome take to be the 

N.umrod of Mofes. When Jonas went to preach againd 
it, he was faid to be three days in paffing through it* 

It was a long while the capital of the Affyrian em¬ 

pire; but is now ruined, and it is hard to find the place 
where it dood. 

NINON lenclos, a celebrated lady in the court 

of France, was of a noble family, and born at Paris in 

the year 1615; but rendered herfelf famous by her 

wit and gallantries. Her mother was a lady of exem¬ 

plary piety ; hut her father early infpired her with 
the love of pleafure. Having lod her parents at 14 

years of age, and finding herfelf midrefs of her own 
aftions, die refolved never to- marry: fhe had an in¬ 

come of 10,000 livres a-year; and, according to the 

leffons fhe had received from her father; dVcw up a 

plan of life and gallantry, which fhe purfued till her 

death. Never delicate with refpeft to the number, 

but always in the choice, of her pleafures, fhe Sacrificed 

nothing to intered; but loved only while her tade for 

it continued; and had among her admirers thegreatefl 

lords of the court. But though fhe was light in her 
amours, fhe had many virtues.—She was condant in 

her friendfhips; faithful to what are called the l/vws 
of honour; of drift veracity; difintereded; and more 

particularly remarkable for the exa&eft probity. 

Women of the mod refpeftable charafters were proud 

of the honour of having her for their friend: at her 

houfe was an aflemblage of every thing mod agree¬ 

able in the city and the court; and mothers were ex¬ 

tremely defirous of fending their fons to that fchool of 

politenefs and good tade, that they might learn fenti- 

ments of honour and probity, and thofe other virtues 

that render men amiable in fociety. But the illudrious 

Madame de Sevigne with great judice remarks in her 

letters, that this fchool was dangerous to religion and 

the Chridian virtues; becaufe Ninon Lenclos made 

ufe of feducing maxims, capable of depriving the mind 

of thofe invaluable treafures. Ninon was edeemed1 

beautiful, even in old age; and is faid to have infpired 
violent paffions at 80. She died at Paris in 1707. 

This lady had feveral children; one of whom, named' 
Chevalier de Vi liters, oecafioned much difeourfe- by 

the tragical manner in which he ended his life- He 
became in love with Ninon, without knowing that fhe 

wa3 his mother; and when he difeovered the- fee ret of 

his birth; dabbed himfelf in a fit of defpair. There have 

been publifhed the pretended Letters of Ninon Lenclos 

to the marquis de Sevigne. 

NINTH', ia mufic. See Inte-rval. 
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Ninus NINUS, the firft king of the Affyrians, was, it is of which the amphitheatre is the principal, built by Nithftlale 

II faid, the fon of Belus. It is added, that he enlarged the Romans. The maifon quarree, or the fquare- [| 
Nifmes jyjjneveh and Babylon; conquered Zoroafter king of houfe, is a piece of architecture of the Corinthian or- Nivernois 

the BaCtrians; married Semiramis of Afcalon; fub- der, and one of the fined in the world. The temple 

dued almoft all Alia; and died after a glorious reign 

of 52 years, about 1150 B. C.; but all thefe fads are 

uncertain. See Semiramis. 
NIO, an ifland of the Archipelago, between Naxi 

to the north, Armago to the eaft, Santerino to the 

fouth, and Sikino to the weft, and is about 35 miles 

in circumference. It is remarkable for nothing but 

Homer’s tomb, which they pretend is in this ifland; 

for they affirm that he died here in his paffage from 

Samos to Athens. The ifland is well cultivated, and 

not fo deep a3 the other iflands, and the wheat which 

it produces is excellent; but oil and wood are fcarce. 

It is fubjeft to the Turks. E. Long. 25. 53. N. Lat. 

36. 35. 
NIOBE, in fabulous hidory, the daughter of Tan¬ 

talus, and the wife of Amphion king of Thebes, was 

a princefs of great beauty; but being the mother of 
feven fons and as many daughters, (he had the pre- 

fumption to prefer lierfelf to Latona, who had only 
Apollo and Diana. Latona enraged at this contempt, 

caufed Apollo and Diana to kill Niobe’s 14 children 

with their arrows, the former flaying the fons, and 

the latter the daughters, in the embraces of their 
mother. On which Niobe being filled with the deeped 

grief, Jupiter, in compaffion to her inceffant tears, 

turned her into done. 
NIPHON, the larged of the Japan iflands, being 

600 miles long, and 100 broad. S'ee Japan. 
NIPPERS, in the menage, are four teeth in the 

fore-part of a horfe’s mouth, two in the upper, and 

two in the lower jaw. A horfe puts them forth be¬ 

tween the fecond and third year. 
NIPPLES, in anatomy. See there, n° 376, c. 

NIPPLE-wort, in botany. See Lapsana. 

NISI prius, in law, a judicial writ which lies in 

cafes where the jury being impanelled and returned 

before the juftices of the bank, one of the parties re- 

quefts to have fuch a writ for the eafe of the country, 

in order that the trial may come before the juftices in 

the fame county on their coming thither. The pur¬ 

port of a writ of nift prius is, that the (heriff is thereby 

commanded to bring to Weftminfter the men impa¬ 
nelled, at a certain day, before the juftices, “ nift 

prius jujliciarii domini regis ad ajfifas capiendas vene- 

rintA 
NISIBIS (anc. geog.), a city both very ancient 

and noble, fituate in a diftriCt called Mygdonia, in the 

north of Mefopotamia, towards the Tigris, from 

which it is diftant two days journey. Some aferibe 

its origin to Nimrod, and fuppofe it to be the Achad 
of Mofes. The Macedonians called it Antiochia of 

Mygdonia, (Plutarch); fituate at the foot of mount 

Malius, (Strabo). It was the Roman bulwark againft 

the Parthians and Perfians, down to the emperor Jo- 

vianus 5 who, by an ignominious peace, delivered it 

up to the Perfians. A colony, called Septimia Neft- 

litana.— Another Niftbis, of Aria, (Ptolemy), near the 

lake Arias. 
NISMES, an ancient, large, and flourifliing town 

of France, in Languedoc, with a bilhop’s fee, and an 

academy. There are feveral monuments of antiquity, 

of Diana is in part gone to ruin. It was taken by 

the Englifti in 1417. The inhabitants were all Cal- 

vinifts; but Lewis XIV. demolilhed their church in 

1685, and built a caftle to keep them in awe. It is 

feated in a delightful plain, abounding in wine, oil, 

game, and cattle. E. Long. 4. 26. N. Lat. 43. 50. 

NITHSDALE, Nithisdale, or Niddifdale, a 

divifion of Dumfriesfhire in Scotland, lying to the 

weftward of Anandale. It is a large and mountainous 

trad, deriving its name from the river Nid, which 

iffues from a lake called Loch-cure, runs by the towns 

of Sanquhar, Morton, and Drumlanrig, and difeharges 

itfelf into the Solway Frith. This country was for¬ 

merly (haded with noble forefts, which are now almoft 

deftroyed; fo that, at prefent, nothing can be more 

naked, wild, and favage. Yet the bowels of the earth 

yields lead, and, as is faid, filver and gold: the moun¬ 

tains are covered with flieep and black cattle; and 

here are ftill fome confiderable remains of the ancient 
woods, particularly that of Holywood, three miles 

from Dumfries, noted for an handfome church built 

out of the ruins of an ancient abbey; andalfo for being 

the birth-place of the famous aftrologer, hence called 

Joannes de Sacro Bofco. 
NITRE, or saltpetre. See Chemistry, 

n° 184. 
Calcareous Nitre. Ibid. n° 191. 

Cubic Nitre. Ibid. n° 185. 

NITROUS, any thing impregnated with nitre. 

Nitrous Air. See Air, n° 36, 39.; Eudiome¬ 

ter, note (b); and Air, in the Appendix. 

NIVELLE, a town of the Auftrian Netherlands* 

in the province of Brabant, remarkable for its abbey 

of Canoneffes. Here is a manufacture of cambrics, 

and the town enjoys great privileges. The abbey juft 

mentioned is inhabited by young ladies of the firft 

quality, who are not confined therein as in nunneries, 

but may go out and marry whenever they fee conve¬ 

nient, or a proper match offers. E. Long. 4. 20. 

N. Lat. 50. 46. 
Nivelle de la Chaujfee (Peter Claude), a comic 

poet, born at Paris; acquired great reputation by in¬ 

venting a new kind of entertainment, which was called 

the Weeping Comedy. In (lead of imitating Arifto- 

phanes, Terence, Moliere, and the other celebrated 
comic poets who had preceded him; and inftead of 

exciting laughter by painting the different ridiculous 

characters, giving ftrokes of humour and abfurdities 

in conduft; he applied himfelf to reprefent the weak- 

neffes of the heart, and to touch and foften it. In 

this manner he wrote five comedies: 1. La fauffe Anti¬ 

pathic. 2. Le Prejuge a la Mode; this piece met with 

great fuccefs. 3. Melanide. 4. Amour pour Amour; 

and, 5. L'Ecole des Meres. He was received into the 
French academy in 1736 ; and died at Paris in 1754, 

at 63 years of age. He alfo wrote a tragedy, intitled, 

Maximianus ; and an epiftle to Clio, an ingenious di- 

daCtic poem. 
NIVERNOIS, a province of France, with the title 

of 3 duchy, between Burgundy, Bourbonnois, and Barri. 

It is pretty fertile in wine, fruit, and com; except the 
part 
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N'xf-pa part called Morvant, which is a mountainous country, 

f and barren. There is agreat deal of wood, and feveral 

,KoblIlty- iron mines; as alfo mines of pit-coal, which ferves to 

work their forges. This province is watered by a 

great number of rivers ; of which the Allier, the 

Loire, and the Yonne, are navigable. Nevers is the 
capital city. 

NIXAPA, a rich and confiderable town in New 

Spain, with a rich convent of Dominicans. The coun¬ 

try about it abounds in cochineal, indigo, and fugar. 
E. Long. 97. 25. N. Lat. 15. 20. 

NO, (Jeremiah, Ezekiel), No-Ammon, (Nahum); 

a confiderable city of Egypt, thought to be the name 
of an idol which agrees with Jupiter-Ammon. The 

Septuagint tranflate the name in Ezekiel, Diofpolis, 

“ the city of Jupiter.” Bochart takes it to be Thebes of 

Egypt; which, according to Strabo and Ptolemy, 

was called Diofpolis. Jerome, after the Chaldee para- 

phraft Jonathan, fuppofes it to be Alexandria, named 

by way of anticipation ; or an ancient city of that 

name is fuppofed to have flood on the fpot where 

Alexandria was built. 
No-Man' s-Land, a fpace between the after-part of 

the belfrey and the fore-part of a (hip’s boat, when 
the faid boat is (lowed upon the booms, as in a deep- 

waifted vefTel. Thefe booms are laid from the fore- 
caftle nearly to the quarter-deck, where their after¬ 

ends are ufually fuftained by a frame called the gal¬ 

lows, which confifts of two ttrong pods, about fix feet 

high, with a crofs piece reaching from one to the 

other, athwart-fhips, and ferving to fupport the ends 

of thofe booms, mads, and yards, which lie in referve 

to fupply the place of others carried away, &c. The 

fpace called No-man's-land is ufed to contain any 

blocks, ropes, tackles, &c. which may be neceffary on 

the forecadle. It probably derives this name from its 

fituation, as being neither on the darboard nor lar¬ 

board fide of the fhip, nor on the waid or forecadle; 

but, being fituated in the middle, partakes equally of 

all thofe places. 
NOAH, a famous patriarch, was the fon of La¬ 

ntech, and was born in 2978 B. C. He alone with 

his family were preferred from the univerfal deluge, 

when God exterminated the red of the human race 

on account of their crimes. Having by the divine 

command built an ark, he entered it with his wife, 

his three fons and their wives, and animals of every 

kind, who were to multiply upon the earth after the 
deluge. Noah and all the living creatures daid a year 

in that veffel; and, on his coming out, he immediately 
expreffed his gratitude by erecting an altar to the 

Lord, and offering facrifices.—On which God bleffed 

Noah and his family, and promifed that the waters 

fhould no more overflow the whole earth. He died 

at the age of 950, 350 years after the deluge; leaving 

three fons, Shem, Ham, and Japheth, from whom 

fprung the whole human race. 
NOBILIARY, in literary hidory, a book con¬ 

taining the hidory of the noble families of a nation, 

or province: fuch are Choriere’s Nobiliary of Dau- 

phine, and Caumartin’s Nobiliary of Provence. The 

Germans are faid to be particularly careful of their 

Nobiliaries, in order to keep up the dignity of their 

families. 
NOBILITY, a quality that ennobles, and raifes 

a perfon poffefled of it above the rank of a com- Nobility, 
moner. -—" 

The origin of nobility in Europe is by fome referred 
to the Goths; who, after they had feized a part of 

Europe, rewarded their captains with titles of honour, 
to didinguilh them from the common people.—In this 

place we (hall confider the manner in which they may 
be created, and the incidents attending them. 

1. The right of peerage feems to have been origi¬ 
nally territorial; that is, annexed to lands, honours, 

cattles, manors, and the like, the proprietors and 

poffeffors of which were (in right of thofe eflates) 

allowed to be peers of the realm, and were fummoned 

to parliament to do fuit and fervice to their fovereign: 
and, when the land was alienated, the dignity paffed 

with it as appendant. Thus the bifhops dill fit in the 

houfe of lords in right of fuccefiion to certain ancient 

baronies annexed, or fuppofed to be annexed, to their 

epifcopal lands; and thus, in 11 Hen. VI. the pof- 
feffion of the cadle of Arundel was adjudged to confer 

an earldom on its poffeffor. But afterwards, when 

Alienations grew to be frequent, the dignity of peer¬ 

age was confined to the lineage of the party ennobled, 

and indead of territorial became perfonal. Adlual 
proof of a tenure by barony became no longer neceffary 

to conditute a lord of parliament; but the record of 

the writ of fummons to him or his ancedors was admit¬ 

ted as a fufiicient evidence of the tenure. 

Peers are now created either by writ or by patent: .a, 

for thofe who claim by prefcription mud fuppofe Comments- 
either a writ or patent made to their ancedors ; tho* 
by length of time it is lod. The creation by writ, or 

the king’s letter, is a fummons to attend the houfe of 
eers, by the dyle and title of that barony which the 

ing is pleafed to confer : that by patent is a royal 

grant to a fubjedl of any dignity and degree of peer¬ 

age. The creation by writ is the more ancient way 5 

but a man is not ennobled thereby, unlefs he a&ually 
take his feat in the houfe of lords : and fome are of 

opinion that there mud be at lead two writs of fum¬ 

mons, and a fitting in two diftindt parliaments, to 
evidence an hereditary barony: and therefore the 

mod ufual, becaufe the furefl, way is to grant the 

dignity by patent, which endures to a man and his heir9 

according to the limitations thereof, though he never 

himfelf makes ufe of it. Yet it is frequent to call up 

the elded fon of a peer to the houfe of lords by writ 
of fummons, in the name of his father’s barony: be¬ 

caufe in that cafe there is no danger of his children’s 
lofing the nobility in cafe he never takes his feat; for 

they will fucceed to their grandfather. Creation by 

writ has alfo one advantage over that by patent : for 

a perfon created by writ holds the dignity to him and 

his heirs, without any words to that purport in the 

writ; but irt latters patent there mud be words to 

diredt the inheritance, elfe the dignity endures only to 

the grantee for life. For a man or woman may be 

created noble for their own lives, and the dignity not 

defcend to their heirs at all, or defcend only to fome 

particular heirs: as where a peerage is limited to a 
man and the. heirs male of his body by Elizabeth his 

prefent lady, and not to fuch heirs by any former or 

future wife. 
2. Let us next take a view of a few of the principal 

incidents attending the nobility,—exclufive of their 
capacity 
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Nobility, capacity as members of parliament, and as hereditary 
' counfellors of the crown, both of which we have 

conftdered under the articles Lords and Parliament. 

And firft we mud obferve, that in criminal cafes a 

nobleman (hall be tried by his peer3. The great are 

always obnoxious to popular envy: were they to be 
judged by the people, they might be in danger from 

the prejudice of their judges; and would moreover be 

deprived of the privilege of the meaneft fubjefts, that 

of being tried by their equals, which is fecured to all 

the realm by magna carta, c. 29. It is faid, that 

this does not extend to bifhops; who, though they 

are lords of parliament, and fit there by virtue of their 

baronies which they hold jure ecclejia, yet are not en¬ 

nobled in blood, and canfequently not peers with the 

nobility. As to peerefles, no provifion was made for 

their trial when accufed of treafon or felony, till after 
Eleanor duchefs of Gloucefter, wife to the lord pro- 

teftor, had been accufed of treafon, and found guilty 

of witchcrafr, in an ecclefiaftial fynod, through the 

intrigues of cardinal Beaufort. This very extraordi¬ 
nary trial gave occafion to a fpecial ftatute, 20 Hen. 

VI. c. 9. which enafts, that peerefles, either in their 
own right or by marriage, (hall be tried before the 

fame judicature as peers of the realm. If a woman, 

noble in her own right, marries a commoner, (he 

flill remains noble, and (hall be tried by her peers: 

but if (he be only noble by marriage, then by a fecond 

marriage with a commoner (he lofes her dignity ; 

for by marriage it is gained, by marriage it is alfo 

loft. Yet if a duchefs-dowager marries a baron, (he 

continues a duchefs ftill; for all the nobility are pares, 

and therefore it is no degradation. A peer or peerefs 

(either in her own right or by marriage) cannot be 

arrefted in civil cafes: and they have alfo many pecu¬ 

liar privileges annexed to their peerage in the courfe 
of judicial proceedings. A peer fitting in judgment, 

gives not his verdift. upon oath, like an ordinary jury¬ 

man, but upon his honour ; he anfwers alfo to bills in 

chancery upon his honour, and not upon his oath; 

but, when he is examined as a witnefs either in civil 

or criminal cafes, he muft be fworn ; for the refpeft 

which the law (hews to the honour of a peer doe3 not 

extend fo far as to overturn a fettled maxim, that in 

judicio non creditur niji juratis. The honour of peers 

is however fo highly tendered by the law, that it is 
much more penal to fpread falfe reports of them, 

and certain other great officers of the realm, than 

of other men : fcandal againft them being called 
by the peculiar name of fcandalum magnatum, and 

fubjefted to peculiar puniftunent by divers ancient 

ftatut.es. 
A peer cannot lofe his nobility but by death or 

attainder ; though there was an inftance, in the reign 

of Edward the fourth, of the degradation of George 

Nevile duke of Bedford by aft of parliament, on 

account of his poverty, which rendered him unable to 

fupport his dignity. But this is a Angular inftance: 

which ferves at the fame time? by having happened, 

to (hew the power of parliament; and, by having hap¬ 

pened but once, to (hew how tender the parliament 

hath, been, in exerting fo high a power. It hath been 

faid indeed, that if a baron waftes his eftate, fo 

that he is not able to fupport the degree, the king 

may degrade him: but it is exprefsly held by later 

authorities, that a peer cannot be degraded but by aft Noble 
of parliament. (I 

NOBLE, a money of account containing fix (hillings N°aurng)l. 
and eight pence. 

The noble was anciently a real coin ftruck in the 

reign of Edward III. and then called the penny of 

gold; but it was afterwards called a rofe-noble, from 

its being ftampted with a rofe: it was current at 

6s. 8 d. 

NOCERA, an ancient town of Italy, in the duchy 

of Spoletto, and in the territory of the pope, with a 

bifhop’s fee ; feated at the foot of the Appennines, E. 
Long. 12. 55. N. Lat. 43. 2. 

Terra Noceriana, Earth of Nocera, in the ma¬ 
teria medica, a fpecies of bole remarkably heavy, 

of a greyi(h-white colour, of an iufipid tafte, and 

generally with, fome particles in it which grit between 
the teeth. It is much efteemed by the Italians, as a 

remedy for venomous bites, and in fevers; but, ex¬ 

cepting as an abforbent and aftringent, no dependence 
is to be had on it. 

NOCTAMBULI, Noctambulones, or Night- 
walkers ; a term of equal import with fomnanibuli, 

applied to perfons who have a habit of rifing and 
walking about in their fleep. The word is a compound 

of the Latin nox, “ night,” and ambulo, “ I walk.” 

Schenckius, Horftius, Clauderus, and Hildanus, 
who have wrote of fleep, give us divers unhappy 

hiftories of fuch noftambuli. When the difeafe is mo¬ 

derate, the perfons affefted with it only repeat the 

aftions of the day on getting out of bed, and go 

quietly to the places they frequented at other times ; 

but thofe who have it in the moft violent degree, go up 

to dangerous places, and do things which would terrify 
them to think of when they are awake. Thefe are by 

fome caled lunatic night-walkers, becaufe fits are ob- 

ferved to return with the moft frequency and violence 
at the changes of the moon.—For the cure fome re¬ 

commend purging and a cooling regimen : others are 

of opinion that the beft method is to place a veflel of 

water at the patient's bed-fide in fuch a manner that 

he will naturally ftep into it when he gets out of bed ; 

or if that fhould fail, a perfon (hould fit up to watch 

and beat him every time it happens. 

NOCTILUCA, a fpecies of phofphorus, fo called 

becaufe it (hines in the dark without any light being 

thrown upon it: fuch is the phofphorus made of 

urine. 

NOCTURNAL, fomething relating to the night, 

in contradiftion to diurnal. 

Nocturnal, Notturlnbitm, an inftrument chiefly 

ufed at fea, to take the altitude or deprefiion of fome 
ftars about the pole, in order to find the latitude and 

hour of the night. 
Some noftumals are hemifpheres,. or planifpheres, 

on the plane of the equinoftial. Thofe commonly in 

ufe among feamen are two ; the one adapted to the 

polar ftar ,and the firft of the guards of the little bear ; 

the other to the pole ftar, and the pointers of the 

great bear. 
This inftrument confifts of two circular plates, ap¬ 

plied to each other. The greater, which has a 

handle to hold the-inftrument, is about inches dia¬ 
meter, and is divided into twelve part3, agreeing to the 

twelve months; and each month fubdivided into every; 
fifth] 
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fifth day; and fo as that the middle of the handle in her limits. Nodus 
correfponds to that day of the year wherein the ftar 

here regarded has the fame right afeenfion with the 

fun. If the inflrument be fitted for two ftars, the 
handle is made moveable. The upper left circle is 

divided into twenty-four equal parts for the twenty- 

four hours of the day, and each hour fubdivided into 
quarters. Thefe twenty-four hours are noted by 

twenty-four teeth to be told in the night. Thofe at 

the hours 12, are diftiinguifhed by their length. 
In the centre of the two circular plates is adjufted a 

long index, moveable upon the upper plate. And 
the three pieces, viz. the two circles and index, are 

joined by a rivet which is pierced through the centre 

with a hole, through which the ftar is to be obferved. 

To ufe the nofturnal, turn the upper plate till the 
long tooth, marked 12, be againft the day of the 

month on the under plate: then, bringing the in- 

ftrument near the eye, fufpend it by the handle with 

the plane nearly parallel to the equinoflial; and 

viewing the pole ftar through the hole of the centre, 
turn the index about, till, by the edge coming from 

the centre, you fee the bright ftar or guard of the 

little bear, (if the inftrument be fitted to that ftar) : 

then that tooth of the upper circle, under the edge of 
the index, is at the hour of the night on the edge of 

the hour-circle : which may be known without a light, 

by counting the teeth from the longeft, which is for 

the hour 12. 
NOD AT JED hyperbola, a name given by Sir 

Ifaac Newton to a kind of hyperbola, which, by 

turning round, decuflates or croffes ktfdf. 

NODE, a tumour arifing on the bones, and ufually 

proceeding from fame venereal caufe; being much the 

lame with what is otherwise called exoftofts- 

NODES, in aftronotny, the two points where the 

orbit of a planet interfedls the ecliptic. 
1 Such are the two points C and D; of which the node 

C, where the planet afeends northward above the 
plane of the ecliptic, is called the afeending node, or 

the dragon’s head, and is marked thus fy. The other 

node D, where the planet defeends to the fouth, is 

called the defending node, or the dragon’s tail, mark¬ 

ed thus y. 
The line CD, wherein the two circles CEDE and 

CG D H interfeft, is called the line of nodes. It ap- 
prears from ©bfervation, that the line of the nodes of 
all the planets, conftantly changes its place, and Ihifts 

its fituation from eaft to weft, contrary to the order 

of the figns ; and that the line .of the moon’s nodes, 
by a retrograde motion, finiflies it circulation in the 

compafs of 19 years ; after which time, either of the 
nodes having receded from any point of the ecliptic, 

returns to the fame again; and when the moon is in 

the node, ihe is alfo feen in the ecliptic. If the line 

of nodes were immoveable, that is, if it had no other 

motion than that whereby it is carried round the fun, 

it would always look to the fame point of the ecliptic, 

or would keep parallel to itfelf, as the axis of the 

earth does. 
From what jhath been faid, it is evident, that the 

moon can never be obferved precifely in the ecliptic, 

but twice in every period ; that is, when Ihe enters 
the nodes. When Ihe is at her greateft diftance from 

the nodes; viz. in the points E, F, /he is faid to be 

The moon muft be in or near one of the nodes, when n 
there is an eclipfe of the fun or moon. No 

To make the foregoing account of the motion of 

moon’s nodes ftill clearer, let the plane of n° 2. ibid. 

reprefent that of the ecliptic, S the fun, T the centre 
of the earth, L the moon in her orbit D N dn. N n 

is the line of the nodes palling between the quadrature 

Q^and the moon’s place L, in her lad quarter. Let 

now L P, or any part L S, reprefent the excefs of 
the fun’s afiion at T; and this being refolved into the 

force L R, perpendicular to the plane of the moon’s 

orbit, and P R parallel to it, it is the former only 
that has any effeft to alter the pofition of the orbit, 

and in this it is wholly exerted. Its effe& is twofold: 

1. It diminilhes its inclination by a motion which we 

may conceive as performed round the diameter D d', to 
which LT is perpendicular. 2. Being compounded 

with the moon’s tangential motion at L, it gives it 

an intermediate direflion L t, through which, and the 

centre, a plane being drawn, muft meet the ecliptic 
nearer the conjun&ion C than before. 

NODUS, or node, in dialling, a certain point or 

pole in the gnomon of a dial, by the (hadow or light 

whereof either the hour of the day in dials without 

furniture, or the parallels of the fun’s declination, and 

his place in the ecliptic, &c. in dials with furniture, 
are fhewn. See Dialling. 

NOEOMAGUS lexuviorcm, (Ptol.) ; thought 

to be the Civitas Lexoviorum of the lower age. Now 
Lifieux, a city in Normandy.—-Another of the Trtca- 

ftini} a town of Gallia Narbonenfis ; thought to be 

S. Pol de Trots Chateaux, fix miles to the weft of Ny- 

ons in Dauphine. 

NOETIANS, in church-hiftory, Chriftian heretics 

in the third century, followers of Noetius, a philofo- 
pher of Ephefus, who pretended that he was another 

Mofes fent by God, and that his brother was a 

new Aaron. His herefy cqnfifted in affirming that 
there was but one perfon in the Godhead; and that 
the Word and the Holy Spirit were but external de¬ 

nominations given to God in confequence of different 

operations: that as Creator, he is called Father; as 
Incarnate, Sons and as defeending on the apoftles, 

Holy Ghojl. 

NOLA, a very ancient city, formerly populous and 

ftrong, fituate in a plain to the north-eaft of Vefuvius 

in Campania, faid to be built by the Chalcidians, 
{Jtrftin, Silius Italicus) ; according to others, by the 

Tufcans. At this place Hannibal met with the firlt 

check by Marcellus. Vefpafian added the appellation 

Augnfta Colorna, (Frontinus). At this place, or in 

its neighbourhood, Auguftus is faid to have expired. 

At this day retaining its old name, but fallen ftiort of 

its ancient fplendour. A town of the kingdom of 

Naples. E. Long. 15. N. Lat. 41. 5. 
NOLLE prosequi, is where a plaintiff in an ac¬ 

tion does not declare in a reafonable time; in which 

cafe it is ufual for the defendant’s attorney to enter a 

rule for the plaintiff to declare, after which a non 

pros may be entered. A nolle profequi is efteemed a 

voluntary confeffion, that the plaintiff has no caufe of 

a&ion : and therefore if a plaintiff enter his nolle pro¬ 

fequi, he Ihall be amerced ; and if an informer caufe 

the fame to be entered, the defendant /ball have cofts. 
NOMADES, 
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Nomades NOMADES, a name given, in antiquity, to feve- 

Ij ral nations or people whofe whole occupation was 
Nomma s. fee(j ancj ten(j their flocks 5 and who had no fixed 

~ " place of abode, but were conftantly (hifting, accord¬ 

ing to the conveniencies of pafturage.—The word 

comes from the Greek 'urea, pafco, “ I feed.” 

The moll celebrated among the Nomades were 
thofe of Africa, who inhabited between Africa, pro¬ 

perly fo called, to the eaft, and Mauritania to the 

weft. They are alfo called Numidee, or Numidians.— 

Salluft fays, they were a colony of Perfians brought 

into Africa with Hercules. 
The Nomades of Afia inhabited the coafts of the 

Cafpian Sea.—The Nomades of Scythia were the in¬ 

habitants of Little Tartary; who ftill retain the an¬ 

cient manner of living. 
NOMARCHA, in antiquity, the governor or com¬ 

mander of a nome, or nomos.—Egypt was anciently 

divided into feveral regions or quarters, called nomes, 

from the Greek taken in the fenfe of adivifion; 

and the officer who had the adminiftration of each 

nome, or nomos, from the king, was called monarches, 

from and «/>,*». “ command.” 
NOMBRE-de-dios, a town of Mexico, in the 

province of Darien, a little to the eaftward of Porto- 

Bello. It was formerly a famous place; but it is now 

abandoned, on account of its unhealthy fituation. W. 

Long. 78. 35. N. Lat. 9. 43. 

NOMBRIL point, in heraldry, is the next below 

the fefs point, or the very centre of the efcutcheon. 

Suppofiug the efcutcheon divided into two equal 

parts below the fefs, the firft of thefe divifions is the 
nombril, and the lower the bafe. 

NOME, or Name, in algebra, denotes any quan¬ 

tity with a fign prefixed or added to it, whereby it is 

conneXed with fome other quantity, upon which the 

w’hole becomes a binomial, trinomial, or the like. See 
AtGEXRA. 

NOMENCLATOR, in Roman antiquity, was 

ufually a flave who attended upon perfons that flood 

candidates for offices, and prompted or fuggefled to 

them the names of all the citizens they met, that they 

might court them and call them by their names, 

which among that people was the higheft piece of ci¬ 
vility. 

Nomenclators, among the botanical authors, 
are thofe who have employed their labours about 

fettling and adjufting the right names, fynonyms, and 

etymologies of names, in regard to the whole vege¬ 
table world. 

NOMENCLATURE, nomenclatura, a cata¬ 

logue of feveral of the more ufual words in any lan¬ 

guage, with their fignifications, compiled in order to 
facilitate the ufe of fuch words to thofe who are to 

learn the tongue : fuch are our Latin, Greek, French, 
&c. Nomenclatures. 

NOMENEY, a town of Germany, in the duchy 

of Lorrain, fituated on the river Seille, 15 miles uorth 
of Nancy. 

NOMINALS, or Nominalists, a feX of fchool- 

philofophers, the difciples and followers of Occam,"or 

Ocham, an Englifh cordelier, in the 14th century. 

They were great dealers in words, whence they were 

vulgarly denominated Word-fellcri; but had the deno¬ 

mination of Nomina lifts, becaufe that, in oppofitiou to 

the Rea/ifts, they maintained, that words, and not Nomina 

things, were the objeX of dialeXics. l,.Ye 

NOMINATIVE, in grammar, the firft case of Noi)|on_ 

nouns which are declinable. formifts. 
' The fimple pofition, or laying down of a noun, or- 

name, is called the nominative cafe ; yet it is not fo 
properly a cafe, as the matter or ground, whence the 

other cafes are to be formed, by the feveral changes 

and inflexions given to this firft termination. Its chief 

ufe is to be placed in difcourfe before all verbs, as the 
fubjeX of the propofition or affirmation. 

NONAGE, in law, generally fignifies all the time 

a perfon continues under the age of 21 ; but, in a 

fpecial fenfe, it is all the time that a perfon is under 
the age of 14, 

NON-cape, a promontory on the weft coaft of A- 

frica, oppofite to the Canary iflands. W. Long. 

12. o. N. Lat. 44. 28. 

NONCONFORMISTS, thofe who refufe to join 
the eftablifhed worfhip. 

Nonconformifts, in England, are of two forts. Firft, Black/}. 

fuch as abfent themfelves from divine worftiip in the efta- Comment. 

bliftied church through total inreligion, and attend the 

fervice of no other perfuaiion. Tliele, by the flat. 1 Eliz. 

c. 2. 23 Eliz. c. 1. and 3 Jac. I. c. 4. forfeit one 

(hilling to the poor every Lord’s-day they fo abfent 

themfelves, and 201. to the king if they continue 

fuch default for a month together. And if they keep 

any inmate thus irreligioufly difpofed in their houfes, 
they forfeit iol. per month. 

The fecond fpecies of nonconformifts are thofe who 

offend through a miftaken or perverfe zeal. Such 

were efteemed, by the Engli(h laws enaXed fince the 

time of the Reformation, to be Papifts and Proteftant 

diffenters: both of which were fuppofed to be equally 

fchifmatics, in not communicating with the national 

church; with this difference, that the Papifts divided 

from it upon material, though erroneous, reafons; but 

many of the diffenters upon matters of indifference, 

or, in other words, upon no reafon at all. “ Yet cer¬ 

tainly (fays Sir William Blackftone) our anceftors 

were miftaken in their plans of compulfion and intole¬ 

rance. The fin of fchifm, as fuch, is by no means 

the objeX of temporal coercion and punifliment. If, 

through weaknefs of intelleX, through mifdireXed 

piety, through perverfenefs and acerbity of temper, or 

( which is often the cafe) through a profpeX of fecular 

advantage in herding with a party, men quarrel with 

the ecdefiaftical eftabli(hment, the civil magiftrate has 

nothing to do with it; unlefs their tenets and praXice 

are fuch as threaten ruin or difturbance to the date. 

He is bound indeed to proteX the eftablifhed church: 

and if this can be better effeXed by admitting none 

but its genuine members to offices of truft and emolu¬ 
ment, he is certainly at liberty fo to do; the difpofal 

of offices being matter of favour and diferetion But, 

this point being once fecured, all perfecution for di- 
verfity of opinions, however ridiculous or abfurd they 

may be, is contrary to every principle of found policy 

and civil freedom. The names and fubordination of 

the clergy, the pofture of devotion, the materials and 

colour of the minifter’s garment, the joining in a known 

or unknown form of prayer, and other matters of the 

fame kind, muft be left to the option of every man’s 

private judgment. 
“ With 
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“ With regard therefore to Proteftant diffenterrt 

although the experience of their turbulent difpofition 

in former times occafioned feveral difabilities and re- 

ftriftions (which I lhall not undertake to juftify) to be 
laid upon them by abundance of ftatutes; yet at length 

the legiftature, with a true fpirit of magnanimity, ex¬ 

tended that indulgence to thefe feftaries, which they 

themfelves, when in power, had held 1 o be counte¬ 

nancing fchifm, and denied to tire church of Eng¬ 
land. The penalties are conditionally fufpeuded by 

the ftatute 1 W. & M. ft. 1. c. 18. “ for exempting 
their Majefties Proteftant fubjeft9, diffenting from the 

church of England, from the penalties of certain laws,” 

commonly called the toleration ail; which declares, that 

Neither the laws above-mentioned, nor the ftatutes 

1 Eliz. c. 2. § 14. 3 Jac. I. c. 4. & 5. nor any other 

penal laws made againft Popifh recufants (except the 
teft-afts) (hall extend to any diflenters, other than Pa- 

pifts and fuch as deny the Trinity : provided, i.That 
they take the oaths of allegiance and fupremacy, (or 

make a fimilar affirmation, being Quakers), and fub- 

Fcribe the declaration againft Popery. 2. That they 

repair to fome congregation certified to, and regifter- 

ed in the court of the biftiop or archdeacon, or at 

the county-feffions. 3. That the doors of fuch meet- 

ing-houfe (hall be unlocked, unbarred, and unbolted; 

in default of which, the perfons meeting there are ftill 

liable to all the penalties of the former afts. Diffent- 

ing teachers, in order to be exempted from the penal¬ 

ties of the ftatutes 13 & 14 Car. II. c. 4. 17 Car. II. 

c. 2. and 22 Car. II. c. 1. are alfo to fubfcribe the 

articles of religion mentioned in the ftatute 13 Eliz. 
c. 12. (viz. thofe which only concern the confeffion 

of the true Chriftian faith, and the doftrine of thefa- 
craMents), with an exprefs exception of thofe relating 

to the government and powers of the church, and to 

infaut-baptifm. And by ftatute 10 Ann. c. 2. this 

toleration is ratified and confirmed 5 and it is declared, 

that the faid aft fhall at all times be inviolably obfer- 

ved for the exempting fuch Proteftant diflenters as are 

thereby intended, from the pains and penalties there¬ 
in mentioned. Thus, though the ofFcence of noncon¬ 

formity is by no means univerfally abrogated, it is 

fufpended, and ceafes to exift with regard to thefe 

Proteftant diflenters, during their compliance with 

the conditions impofed by the aft of toleration: and, 

under thefe conditions, all perfons, who will approve 

themfelves no Papifts or oppugners of the Trinity, are 

left at full liberty to aft as their confciences lhall di- 

reft them in the matter of religious worfhip. And 

if any perfon (hall wilfully, malicioufly, or contemp¬ 

tuously difturb any congregation, affembltd in any 

church or permitted meeting-houfe, or (hall mifufeany 

preacher or teacher' there, he (hall (by virtue of the 

fame ftatute) be bound over to the feffions of the peace, 

and forfeit 20 1. But by ftatute 5 Geo. I. c. 4. no 

mayor or principal magiftrate muft appear at any dif- 

fenting meeting with the enfigns of his office, on pain 

of difability to hold tljat or any other office : the le- 

giflature judging it a matter of propriety, that a mode 
of worftiip, fet up in oppofition to the national, when 

allowed to be exercifed in peace, (hould be exercifed 

alfo with decency, gratitude, and humility. Neither 

doth the aft of toleration extend to enervate thofe 

claufes of the ftatutes 14 & 13 Car. II. c. 4. & 17 

Vol. VII, a 

Car. II. c. 2. which prohibit (upon pain of fine and froncoM- 
iraprifonment) all perfons from teaching fchool, unlefs forrn!,ts* 

they be Hcenfed by the ordinary, and fubfcribe a de-' 

claration of conformity to the liturgy of the church, 

and reverently frequent divine fervice eftablijhed by the 

laws of this kingdom. 

“ As to Papifts, what has been faid of the Proteftant 
diflenters would hold equally ftrong for a general tole¬ 

ration of them; provided their feparation was found¬ 
ed only upon difference of opinion in religion, and 

their principles did not alfo extend to a fubverfion of 

the civil government. If once they could be brought 
to renounce the fupremacy of the Pope, they might 
quietly enjoy their feven faeraments; tfreir purgatory, 

and auricular confeffion; their worftiip of relics and 

images; nay, even their tranfubftantiation. But while 

they acknowledge a foreign power, fuperior to the fo- 

vereignty of the kingdom, they cannot complarin if the 

laws of that kingdom will not treat them upon the foot- 

ing of good fubjefts. 
“The following are the laws that have been enafted 

againft the Papifts ; who may be divided into three 
claffes, perfons profeffing Popery, Popifli recufants 

convift, and Popifh priefts. 1. Perfons profeffing the 

Popifh religion, befides the former penalties for not 

frequenting their pariih-church,. are difabled from 

taking any lands either by defcent or purchafe, afte^ 

18 years of age, until they renounce their errors; they 

muft at the age of 21 regifter their eftates before 

acquired, and all future conveyances and wills relating 
to them; they are incapable of prefenting to any ad- 

vowfon, or granting to any other perfon any avoid¬ 

ance of the fame; they may not keep or teach any 
fchool under pain of perpetual imprifcmment; and, if 

they willingly fay or hear mafs, they forfeit the one 

200, the otljer ioomerks, and each (hall fuffera year’s 

imprifonment. Thus much for perfons who, from the 

misfortune of family-prejudices, or otherwife, have 
conceived an unhappy attachment to the Romifh 

church from their infancy, and publicly profefs its 

errors. But if any evil induftry is ufed to rivet thefe 

errors upon them; if any perfon fends another abroad 

to be educated in the Popifh religion, or to refide in any 

religious houfe abroad for that purpofe, or contributes 
to their maintenance when there; both the fender, the 

fent, and the contributor, are difabled to fue in law or 
equity, to be executor or adminiftrator to any perfon, 

to take any legacy or deed of gift, and to bear any 

office in the realm ; and (hall forfeit all their goods 

and chattels, and likewife aH their real eftate for life. 

And where thefe errors are alfo aggravated by apo- 

ftacy or perverfion; where a perfon is reconciled to 

the fee of Rome, or procures others to be reconciled, 

the offence amounts to high-treafon. 2. Popifh re¬ 

cufants, convicted in a court of law of not attending 
the fervice of the church of England, are (ubjeft to 

the following difabilities, penalties, and forfeitures, 

over and above thofe beforementioned. They are con- 

fidered as perfons excommunicated; they can hold no 

office or employment ; they muft not keep arms in 
their houfes, but the fame may be feized by the juf- 

tices of the peace; they may not come within 10 miles 
of London, on pain of tool. ; they can bring no ac¬ 

tion at law or fuit inequity; they are not permitted 

to travel above five miles from home, unlefs by li- 
30 P cuifc. 
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Noncon- cenfe, upon pain of forfeiting all their goods ; and 
formifts. tfrey may not come to court under pain of tool. No 

marriage or burial of fuch recufant, or baptifm of his 

child, (hall be had otherwife than by the minifters of 

the church of England, under other fevere penalties. 
A married woman, when recufant, fhall forfeit two 

thirds of her dower or jointure, may not be executrix- 

or adminiftratrix to her hufbafld, nor have any part of 

his goods ; and during the coverture may be kept in 

prifoo, unlefs her hufband redeems her at the rate of 

10 1. a-month, or the third part of all his lands. And 

laflly, as a feme-covert recufant may be imprifoned, fo 

all others mutt, within three months after conviftion, 

either fubmit and renounce their errors, or, if requi¬ 
red fo to do by four juftices, muft abjure and renounce 

the realm : and if they do not depart, or if they re¬ 

turn without the king’s licence, they (hall be guilty of 

felony, and fuffer death as felons without benefit of 

clergy. There is alfo an inferior fpecies of recufanqy, 
(refufing to make the declaration againft Popery en¬ 

joined by ftatute 30 Car. II. ft. 2. when tendered by 

the proper magistrate); which, if the party refides 

within ten miles of London, makes him an abfolute 

recufant convift; or, if at a greater diftance, fufpends 

him from having any feat in parliament, keeping arms 

in his houfe, or any horfe above the value of 51. 3. Po- 

pilh priefts are in a (till more dangerous condition. By 

ftatute 11 & 12 W. III. c. 4. Popifh priefts, or hi¬ 

lltops, celebrating mafs or exercifing any part of their 

functions in England, except in the houfes of ambaf- 

fadors, are liable to perpetual imprifonment. And by 

the ftatute 27 Eliz. c. 2. any Popifh prieft, born in 

the dominions of the crown of England, who lhall 

come over hither from beyond fea, (unlefs driven by 
ftrefs of weather and tarrying only a reafonable time), 

or lhall be in England three days without conforming 
and taking the oaths, is guilty of high treafon: and 

all perfons harbouring him are guilty of felony without 

the benefit of clergy. 

This is a (hort fummary of the laws againft the Pa- 

pifts; of which the prefident Montefquieu obferves, 

that they are fo rigorous, though not profeffedly of 

the fariguinary kind, that they do all the hurt that 

can poffibly be done in cold blood. But in anfwer to 

this it may be obferved, (what foreigners who only 

judge from our ftatute-book are not fully apprized of) 

that thefe laws are feldom exerted to their utmoft ri¬ 

gour : and indeed, if they were, it would be very dif¬ 
ficult to excufe them. For they are rather to be ac¬ 

counted for from their hiftory, and the urgency of 
the times which produced them, than to be approved 

(upon a cool review) as a Handing fyftcm of law. The 

reftlefs machinations of the Jefuits during the reign of 

Elizabeth, the turbulence and uneafinefs of the Pa- 

pifts under the new religious eftablilhmeut, and the 

boldnefs of their hopes and wifhes for the fuccelfion of 
the queen of Scots, obliged the parliament to coun- 

teraft fo dangerous a fpirit by laws of a great, and 

then perhaps neceflary, feverity. The powder-trea- 

fon,in the fucceeding reign, ftruck a panic into James I. 

which operated in different ways: it occafioned the 

enafting of new laws againft the Papifts ; but deter¬ 

red him from putting them in execution. The in¬ 

trigues of queen Henrietta in the reign of Charles I. 

the profpeft of a Popilh fucceffor in that of Char. 1L 
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the affaffination-plot in the reign of king William, and Noncon-1 

the avowed claim of a Popilh pretender to the crown 

in fubfequent reigns, will account for the extenfion of 
thefe penalties at thofefeveral periods of our hiftory,” 

But now that all juft fears of a pretender may be faid 

to have vanilhed ; and the power and influence of the 

pope has become feeble, ridiculous, and defpieable, 

not only in Britain, but in almoft evety kingdom of 

Europe; and as in faff the Britilh Catholics folemnly 

difclaim the dangerous principles afcribed to them j-; ^ See their 1 
the Britilh legillature, giving way to that liberality oflo^J AtJ* 

fentiment becoming Proteftants, have lately repealed 

the mod rigorous of the above edidfs, viz. The pu-May 1.’ 
nilhment of Popilh pri-efts or Jefuits who fhould bei773,asinJ 
found to teach or officiate in the fervicesof that church; 'cued in the 

which adds were felony in foreigners, and high treafon ; 

in the natives of this kingdom:—The forfeitures ofReg;fterfor 

Popilh heirs, who had received their education abroad; that year, 

and whofe eftates went to the next Proteftant heir:— 

The power given to the fon, or other relation, being 

a Proteftant, to take poffeffion of the father’s or other 

relation’s eftate, during the life of the real proprietor: 

—And the debarring Papifts from the power of ac¬ 
quiring any legal property by purchafe_In propo- 

fing the repeal of thefe penalties, it was obferved, That, 

befides that fomeof them had nowceafed to be necef- 
fary, others were at all times a difgrace to humanity. 

The imprifonment of a Popilh prieft for life, only for 
officiating in the fervices of his religion, was horrible 

in its nature : And although the mildnefs of govern¬ 
ment had hitherto foftened the rigour of the law in the 

practice, it was to be remembered that the Roman Ca¬ 
tholic priefts conftantly lay at the mercy of the bafeft 

and moft abandoned of mankind—of common inform¬ 
ers; for on the evidence of any of thefe wretches, the 

magifterial and judicial powers were of neceffity bound 

to enforce all the lhameful penalties of the aft. Others 

of thefe penalties held out the moft powerful tempta¬ 
tions for the eommifiion of afts of depravity, at the 

very thought of which our nature recoils with horror: 

They feemed calculated to loofen all the bands of fo- 

eiety; to diffolve all civil, moral, and religious obliga¬ 

tions and duties, to poifon the fources of domeftic fe¬ 
licity, and to annihilate every principle of honour. 

The encouragement given to children to lay their 

hands upon the eftates of their parents, and the re- 

ftriftion which debars any man from the honeft acqui- 

fition of property, need only to be mentioned to ex¬ 

cite indignation in an enlightened age. 

In order the better to fecure the Englifh eftablifhed 

church againft perils from non-conformifts of all deno¬ 

minations, infidels, Turks, Jew3, heretics, Papifts, and 
feftaries, there are, however, two bulwarks erefted ; 

called the corporation and tefi ails : By the former of 

which, no perfon can be legally elefted to any office 

relating to the government of any city or corporation, 

unlefs, within a twelvemonth before, he has received 

the facrament of the Lord’s fupper according to the 

rights of the church of England ; and he is alfo en¬ 

joined to take the oaths of allegiance and fupremacy 

at the fame time that he takes the oath of office: or, 
in default of either of thefe requifites, fuch eleftion 

fhall be void. The other, called the tejl ail, direfts 

all officers civil and military to take the oaths and 

make the declaration againft tranfubftantion, in any 
of 
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Non of the ting’s courts at Weftminfter, or at the quarter- 

11. feffions, within fix calendar months after their admif- 

QniH?‘. fion ; and alfo within the fame time to receive the fa- 

crarnent of the Lord’s fupper, according to the ufage 

of the church of England, in fome public church im¬ 

mediately after divine fervice and fermon, and to deli¬ 

ver into court a certificate thereof figned by the mi- 

nifter and church-warden, and alfo to prove the fame 

by two credible witneffes ; upon forfeiture of 500I. 
and difability to hold the faid office. And of much 

the fame nature with thefe is the ftatute 7 Jac. I. c. 2. 

which permits noperfons to be naturalifed or reftored 

in blood, but fuch as undergo a like teft : which left 

having been removed in 1753, in favour of the Jews, 

was the next feflion of parliament reftored again with 
fome precipitation. 

Non-Naturals, in medicine, fo called, becaufe by 
their abufe they become the caufes of difeafes. 

Phyficians have divided the non-naturals into fix 

claffes, viz. the air, meats and drinks, fleep and 

watching, motion and reft, the paffions of the mind, 

the retentions and excretions. See Medicine, n° 147, 
&c. 

Non Objlante, (notwithjlanding,) a claufe frequent 
in ftatutes and letters-patent, importing a licence from 

the king to do a thing, which at common law might 

be lawfully done, but being reftrained by adt of par¬ 
liament cannot be done without fuch licence. 

Non Pros. See Nolle Profequi. 

Non-jSk/7, fignifies the dropping of a fuit or a&ion, 
or a renouncing thereof by the plaintiff or defendant; 

which happens moft commonly upon the difcovery of 

fome error in the plaintiff's proceedings when the 

caufe is fo far proceeded in, that the jury is ready at 

the bar to deliver in their verdift. 
NONES, (non.®,) in the Roman kalendar, the fifth 

day of the months January, February, April, June, 

Auguft, September, November, and December; and 

the feventh of March, July, and O&ober. March, 

May, July, and October, had fix days in their nones; 

becaufe thefe alone, in the ancient conftitution of the 
year by Numa, had 31 days a-piece, the reft having 

only 29, and February 30 : but when Caefar reformed 

the year, and made other months contain 31 days, he 

did not allot them fix days of nones. 

NONIUS (Peter), in Spanilh Nunes, a learned 

Portuguefe, and one of the ableft mathematicians of 

the 16th century, was born at Alcacer. He was pre¬ 

ceptor to Don Henry, king Emmanuel’s fon, and 

taught the mathematics in the univerfity of Coimbra. 

He publifhed the following works, by which he gain¬ 

ed great reputation : 1. De arte navigandi. 2. Anm- 

tat'tones in tbeorias planetarum Purbachii ; which are 

greatly efteemed. 3. A treatife De crepufculis. 4. A 
treatife on algebra. It is obferved in Furetiere’s dic¬ 

tionary, that Peter Nonius, in 1530, firft invented the 
angles of 45 degrees made in every meridian, and that 

he called them rhumbs' in his language, and calculated 

them by fpherical triangles. Nonius died in 1577, 

aged 80. 

Nonius (Marcellus), a grammarian and Peripate¬ 

tic philofopher, born at Tivoli, wrote a treatife, in- 

titled De proprietate fermonum. This author is only 

valuable for his giving fragments of ancient authors 

that are nowhere elfe to be found-. The above treatife 

was printed at Paris in 1614, with notes. 

NONNIUS, or Nonius (Lewis), a learned phy- 

fician of Antwerp in the 17th century, wrote feveral 

works which are efteemed; the principal of which 

are, 1. An excellent treatife intitled Ichthyophagia, five 

de Pifciutu efu. 2. Hifpania; which is of great ufe 

in underftanding the ancient geography of Spain* 

3. A commentary on the medals of Greece, and thofe 

of Julius Ctefar, Auguftus, and Tiberius, in folio : 
it contains Goltzius’s two works on the fame fubjcft. 

4. A commentary on Goltzius’s account of Greece, 
the iflands, &c. 5. Poems, &c. 

NONNUS, a Greek poet of the 5th century, and 
native of Panopilis in Egypt, was the author of an 

heroic poem in 48 books, intitled Dionyfiacorum, and 
a paraplirafe in verfe of St John’s Gofpel, which may 
ferve as a commentary upon it. 

NORDEN (Frederic Lewis), an ingenious travel¬ 
ler and naval officer in the Danifh fervice, was born 

at Gluckftadt in Holftein in the year 1708. He was 

well (killed in mathematics, fhip-building, and efpe- 

cially in archite&ure ; and in 1732 obtained a peufion 

to enable him to travel for the purpofe of ftudying 

the conftruftion of (hips, particularly the galleys and 

other rowing veffels ufed in the Mediterranean. He 
fpent near three years in Italy, and Chriftian VI. 

being defirous of obtaining a circumftantial account of 

Egypt, Mr Norden at Florence received an order to 

extend his travels to that country. How he acquitted 

himfelf in this commiffion, appears from his Travels 

into Egypt and Nubia, printed at Copenhagen in 

folio, 1756 ; and which were foon after tranflated in¬ 
to Engliih by Dc Peter Templeman. In the war be¬ 

tween England and Spain, Mr Norden, then a cap¬ 

tain in the Danilh navy, attended count Ulric Adol¬ 

phus, a fea-captain, to England; and they went out 

volunteers under Sir John Norris, and afterwards un¬ 

der Sir Chaloner Ogle. During his ftay in London, 

Mr Norden was made a fellow of the royal fociety, 

and gave the public drawings of fome ruins and coloffal 

ftatues at Thebes in Egypt; with an account of the 
fame, in a letter to the royal fociety, 1741. His 

health at this time was declining 5 and taking a tour 

to France, he died at Paris in 1742. 

NORFOLK, a county of England, fo called from 

its northern fituation in refpeft of Suffolk, is bounded 

on the eaft and north by the German ocean ; on the 

fouth by Suffolk, from which it is parted by the 

rivers Waveney, and the Leffer Oufe ; and on the 
weft it is feparated from Cambridgefhire by the 

Greater Oufe, and from a fmall part of Lincolnlhire 

by the wafhes. According to Templeman, it extends 

in length 57 miles, in breadth 35, and 140 in cir¬ 

cumference. It contains an area of 1426 fquare 

miles, one city, 32 market-towns, 711 villages, ac¬ 

cording to the book of rates ; though fome make 

them 1500, and 236000 inhabitants, as fome have it, 

and 283000, according to others. It is divided into 

31 hundreds, 164 vicarages, and 660 parifhes. 

The air differs in different parts of the county, ac¬ 

cording to the foil, which in fome parts is marfhy, 

efpecially on the fea-coaft, and there the air is foggy 

and unwholefome; in others it is clayey and chalky, 

poor, lean, arid fandy ; and there the air is good. The 

county is almoft all champaign, except in lome places, 
30 P 2 where 
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Norfolk, where rife gentle hills. The marfh-lands yield rich 
North. pafture for cattle; the clay-grounds peafe, rye, and 

barley ; and the fandy-heaths feed vaft flocks of large 

fheep, of which fome villages are faid to keep 4000 

or 5000. Thefe heaths abound alfo in rabbits of a 
filver-grey colour. Walfingham is noted for produ¬ 

cing the beft faffron. Great quantities of mackarel 

and herring are caught upon the coafts of this county, 

the former in the fpring, and the latter in September; 

efpecially at Yarmouth, where they are cured in a 
particular manner, and to great perfe£lion. Wood 

and honey are alfo very plentiful in this fhire ; and 
on the coafts jet and ambergreafe are fometimeS found. 

The inhabitants are generally ftrong and aftive, fa- 

gacious and acute. That they are fo robuft, is the 

more to be wondered at, becaufe the common people 

live much on puddings, Norfolk dumplings. They 

are for the mod part in eafy circumftances, and were 
formerly very quarrelfome and litigious. In confe- 

quence of this difpofition, lawyers fwarmed among 

them to Tuch a degree, that a ftatute was made fo 

early as the reign of Henry VI. to reftrain their num¬ 

ber. The manufactures of the county, which is ex¬ 

ceedingly populous, are chiefly woollen and worfted 
fluffs, and dockings, for which they are well fupplied 

with wool from the vaft flocks of fheep bred in it. It 

gives title of duke to the elder branch of the family 

of Howard, lies in the diocefe of Norwich, and fends 

twelve members, to parliament, viz. two knights for 

the fhire, two citizens for Norwich, and two burgeffes 

for each of the boroughs of Lynn Regis, Great Yar¬ 

mouth, Thetford, and Caftle-rifing. 

The county is well watered, and fupplied with 

fifh by the rivers Yare, Thyrn, Waveney, the Greater 
and Lefler Oufe, and the Bure, befides rivulets. The 

Bure abounds in excellent perch, and the Yare has 

a fifh peculiar to it called the ruffe. The latter rifes 
about the middle of the county; and after being 

joined by the Waveney and Bure, falls into the fea at 
Yarmouth. At the equinoxes, efpecially the autum¬ 

nal, the Oufe is fubjeCi to great inundations, heing 

forced back by the fea that enters it with great 

fury. 

Norfolk, a county of Virginia contiguous to 
North Carolina. 

NORMANDY, a province of France, bounded 

on the north by the Englifh channel ; on the eaft by 
Picardy and the ifle of France ; on the fouth by 

Perche and Maine, and one part of Bretague; and 

on the weft by the ocean. It is about 150 miles in 

length, 80 in breadth, and 600 in circumference- 
It is one of the moll fertile, and brings in the largeft 

revenue of the kingdom. It abounds in all things 

except wine, but they fupply that defeft by cyder and 

perry. There are vaft meadows, fat pafturss, and 

the fea yields plenty of fifh. It contains iron, copper, 

and a great number of rivers and harbours. It carries 
on a great trade, is very populous, and comprehends 

a vaft number of towns and villages. It is divided 
into the Upper and Lower; the Upper borders upon 

Picardy, and the Lower upon Bretagne. The inha¬ 

bitants are ingenious, and capable of underftanding 
arts and fciences, but they are very fond of law. 

The Normans, a people of Denmark and Norway, 

having entered France under Rollo, Charles the Sim¬ 

ple ceded this country to them in 912, which from North 
that time was called Normandy. Rollo was the firft- 

duke, and held it as a fief of the crown of France, 
and feveral of his fucceflors after him, till William, 

the feventh duke, conquered England in 1066: from 
which time it became a province of England, till it 

was loft in the reign of king John, and re-united to 

the crown of France; but the Englifh {till keep the 
ifiands on the coafts of Normandy. 

NORTH (Dudley, lord), the third baron of that 
accomplifhed family, was one of the fined gentlemen 

in the court of king James ; but, in fupporting that 
charafter, difiipated and gamed away the greateftpart 

of his fortune. In 1645, he appears to have a£ted 

with the parliament ; and was nominated by them to 

be adminiftrator of the admiralty, in conjunclion with 
the great earls of Northumberland, Effex, Warwick, 

and others. He lived to the age of 85, the latter 

part of which he palled in retirement; and wrote a 

fmall folio of mifcellanies, in profe and verfe, under 

this title, A Foreft promifcuous of feveral Seafons 
Productions, in four parts, 1659. 

North (Dudley, lord) fon of the former, was 

made knight of the bath in 1616, at the creation of 
Charles prince of Wales; and fat in many parliaments, 

till fecluded by the prevailing party in that which 

condemned the king. From that period lord North 
lived privately in the country, and towards the end 

of his life entertained himfelf with books, and, as 

his numerous iffue required, with ceconomy, on 

which he wrote a little trad, called Obfervations and 

advices (economical, 12mo. His other works are, 

Paffages relating to the long parliament; The hiftory 

of the life of the lord Edward North, the firft baron 

of the family, addreffed to his eldeft fon; and a volume 
of effays. 

North (Francis lord Guilford, lord-keeper of the 
great-feal in the reigns of Charles II. and James II.) 

was a third fon of the fecond Dudley lord North, 

baron of Kertling; and ftudied at St John’s college 

in Cambridge, from whence he removed to Middle 

Temple. He acquired French, Italian, Spanifh, and 

Dutch; and became not only a good lawyer, but was 

well verfed in hiftory, mathematics, philofopby, and 

inufic. He was afterwards made the king’s folicitor- 

general, and was chofen to reprefent the borough of 

Lynn in parliament. He fucceeded Sir Heneage 
Finch in the port of attorney-general; and lord chief- 

juftice Vaughan, in the place of lord chief-juftice of 

the common-pleas. He was afterwards made keeper 

of the great-feal; and in 1683 was created a baron, 
by the title of lord Guilford. He died at his houfe at 

Wroxton in 1685. He wrote a philofophical eflay 

on muiic; a paper on the gravitation of fluids, con- 

fidered in the bladders of fifhes, printed in Lowthorp’s 

abridgment of the Philofophrcal Tranfadlions ; and 
fome other pieces. 

North, one of the four cardinal points. See Pole. 

NoRTH-Ctf/i?, the moll northerly promontory in 
Europe, on the coaft of Norway. E. Long. 21. o. 
N. Lat. 78. o. 

North-Foreland, a cape or promontory of Kent, 

in the ifle of Thanet, four miles eaft of Margate. Be¬ 

tween this and the South-Foreland are the Downs, 

through which all fhips pafs that are bound to or from 
the 
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the weft. E. Long. 1. 25. N. Lat. 51. 25. 

North-7^/? PaJJage, a pafiage to the Pacific Ocean 

through Hudfon’s Bay or Davis’s Straits, and which 

hath been frequently attempted without fuccefs; not- 

withftanding which, many people are ftill of opinion 

that it is pra&icable. 

N0RTH-.&7/? Pajfage> a paflage to the Eaft Indies 

along the northern coafts of Afia, which, like the 
former, hath frequently been attempted, but hitherto 

without fuccefs. Concerning thefe paflages an opinion 

hath lately been revived by the hon. Daines Barring¬ 

ton, namely, that they ought to be attempted by the 

pole itfelf; and he hath no doubt of the poffibility 

of accomplifhing them by that means. See North 

Pole. 

NORTHAMPTON, a town of England, capital 

of a county of the fame name, fituated in W. Long, 

o. 55. N. Lat. 52. 15. According to Camden, it 
was formerly called North-afandon, from it-6 fituation 

to the north of the river Nen, called anciently Aufona, 

by which and another lefler river it is almoft enclofed. 

Dr Gibfon fays, that the ancient Saxon annals called 

both it and Southampton fimply Hamton; and after¬ 

wards, to diftinguilh them, called the one, from its fitu¬ 

ation, Southamton, and the other Northamton but 

never North-afandon, Though it does not appear tp 

be a place of very great antiquity, yet here wa3 a caftle, 
and a church dedicated to St Andrew, built by Simon 

de Sanfto Licio, commonly called Senlez, the firft earl 

of Northampton of that name. It is faid to have 
been burnt down during th« Danifh depredations; 

but in the reign of St Edward it appears to have been 

a confiderable place. It was befieged by the barons 
in their war with king John; at which time that mi¬ 

litary work called Hunjhill, is fuppofed to have been 

raifed. In the time of Henry III. it fided with the 
barons, when it was befieged "and taken by the king. 

Here the bloody battle was fought in which Henry Vi. 

W3S taken prifoner; and feveral parliaments have been 

held in this town. It was entirely confnmed by a 

moft dreadful fire in 1675; yet, by the help of liberal 
contributions from all parts of the kingdom, it hath 

fo recovered itfelf, that it is now one of the neateft 

and beft-built towns of the kingdom. Among the pub¬ 

lic buildings, which are all lofty, the moft remarkable 

are the church called All-hallows, the feffions and 

afiize houfe, and the George inn, which belongs to 

the poor of the town. There was formerly a nunnery 
in the neighbouring meadows*. A county-hofpital or 

infirmary has been lately built here, after the manner 

of thofe of Bath, London, Briftol, &c. It has a con¬ 

fiderable manufacture of (hoes and dockings; and its 

fairs are noted for horfes both for draught and faddle; 
befides, it is a great thoroughfare for the north and 

weft roads. It gives title of earl to the family of 

Compton. 

Northamptonshire, a county of England, is fi¬ 

tuated in the very heart of the kingdom: bounded 

on the eaft by the counties of Bedford and Hunting¬ 

don; on the fouth by thofe of Buckingham and Ox¬ 
ford; on the weft by Warwickfhire; and on the north 

by the counties of Leicefter, Rutland, and Lincoln, 

which are feparated from it by the Lefler. Avon, and 

the Welland. Its greateft length is about 50 miles, 

its greateft breadth about 20, and its circumference 

about >30. It contains 33 parilhes; in which are Northum 

one city, ir market-towns, and 150,000 inhabitants. berland* 
Nine members are returned to parliament for this 

county, viz. two knights for the (hire, two for the 
city of Peterborough, two for each of the towns of 

Northampton and Brockley, and one for Higham 

Ferrers. It lies in the Mid-land circuit, and the dio- 

cefe of Peterborough. As this county is dry, well 

cultivated, free from marfhes, except the fens about 

Peterborough, in the centre of the kingdom, and of 

courfe at a diftance from the fea, it enjoys a very pure 

and wholefome air. In confequence of this it is very 

populous, and fo full of towns and churches, that 30 

fpires or fteeples may be feen in many places at ope 
view; and even in the fens, the inhabitants feem to 

enjoy a good ftate of health, and to be little affe&ed 

by the water which frequently overflows their grounds, 

especially in winter, but is never fnfFered to remain 
long upon it. Its foil is exceeding fertile both in 

corn and pafturage; but it labours under a fcarcity of 
fuel, as it doth not produce much wood, and, by lying 

at a diftance from the fea, cannot be eafily fupplied 

with coal. Its commodities, befides corn, are (heep, 

wool, black cattle, and faltpetre; and its manufac¬ 

tures are ferges, tammies, (halloons, boots, and (hoes. 
Befides many lefler brooks and dreams, it is well wa¬ 

tered by the rivers Nen, Welland, Oufe, and Learn; 

the three firft of which are large, and for the moft part 

navigable. 
NORTHUMBERLAND, the moft northerly 

county of England, and formerly a diftinft kingdom, 

is bounded on the north and weft by the river Tweed, 

which divides it from Scotland, the Cheviot-hills, and 

part of Cumberland; wa(hed on the eaft by the Ger¬ 

man Ocean ; and feparated from Durham on the fouth 

by the rivers Tyne and Derwent. This county, 

which gives the title of duke to a nobleman who mar¬ 

ried the daughter of Algernoon duke of Somerfet, 

whofe mother was heirefs of the Piercy family, ex¬ 

tends about 50 miles in length from north to fouth, 

and above 40 from eaft to weft ; and is remarkably 
populous, containing 11 market-towns, 280 villages, 

and 46 parifties. The face of the country, efpecially 

towards the weft, is roughened with huge mountains, 

the moft remarkable of which are the Cheviot-hills, 

and the high ridge called Ridefdale; but the lands 

are level towards the fea-fide and the borders of 

Durham. The climate, like that of every other 

mountainous country in the neighbourhood of the fea, 

i3 moift and difagreeable : the air, however, is pure and 

healthy, as being well ventilated by breezes and ftrong 

gales of wind; and in winter mitigated by the warm 

vapours from the two feas, the Irilh and the German 
Ocean, between which it is fituated. The foil varies 

in different parts of the county. Among the hills it 

is barren; though it affords good pafture for (heep, 

which cover thofe mountains. The low country, 

when properly cultivated, produces plenty of wheat, 

and all forts of grain; and great part of it is laid out 

in meadow-lands and rich enclofures. Northumber¬ 
land is well watered with many rivers, rivulets, and 

fountains: its greateft rivers are the Tweed and the 

Tyne. The Tyne is compofed of two ftreams called 

South and North Tyne: the firft rifes on the verge of 

Cumberland, near Alfton-moor; enters Northumber- 



Northum* land, running north toHaltwefel; then bends eafterly, 
berland. an<] rece;v;ng the two fmall rivers Eaft and Weft Alon, 

unites above Hexham with the other branch, taking 

its rife at a mountain called Fane-head in the wcfteru 

part of the county, thence called Tine-dale; is fwelled 

in its courfe hy the little river Shele; joins the Read 

near Billingham; and running in a direct line to the 

fouth eaft, is united with the fouthern Tyne, forming 

a large river that wafties Newcaflle, and falls into the 

German Ocean near Tinmouth. 
In all probability the mountains of Northumberland 

contain lead-ore and other mineralized metals in their 

bowels, as they in all refpe&s refemble thofe parts of 

Wales and Scotland where lead mines have been found 

and profecuted. Perhaps the inhabitants are diverted 

from inquiries of this nature, by the certain profits 

and conftant employment they enjoy in working the 

coal-pits, with which this county abounds. The city 

of London, and the greateft part of England, are 

fupplied with fuel from thefe (lores of Northumber¬ 

land, which are inexhauttible, enrich the proprietors, 

and employ an incredible number of hands and (hip¬ 

ping- 
There are no, natural woods of any confequence in 

this county; but many plantations belonging to the 

feats of noblemen and gentlemen, of which here is a 

great number. As for pot-herbs, roots, fallading, 

and every article of the kitchen-garden and orchard, 

they are here raifed in great plenty by the ufual 

means of cultivation ; as are alfo the fruits of more 

delicate flavour, fuch as the apricot, peach, and nec¬ 

tarine. The fpontaneous fruits it produces in com¬ 

mon with other parts of Great Britain, are the crab- 

apple, the floe or bullace, the hazle-nut, the acorn, 
hips, and haws, with the berries of the bramble, 

the juniper, wood-ftrawberries, cranberries, and bil¬ 

berries. 
Northumberland raifes a good number of excellent 

liorfes and black cattle, and affords paftnre for nume¬ 

rous flocks of flieep ; both the cattle and (beep are of 

a large breed, but the wool is coarfer than that which 

the more fouthern counties produce. The hills and 

mountains abound with a variety of game, fuch as red 

deer, foxes, hares, rabbits, heathcock, growfe, par¬ 
tridge, quail,plover, teal, and woodcock: indeed, this 

is counted one of the bed fporting counties in Great 

Britain. The fea and rivers are well (locked with fifh; 

efpecially the Tweed, in which a vaft number of fal- 

mon is caught and carried to Tinmouth, where being 

pickled, they are conveyed by fea to London, and fold 

under the name of Newcaftle falmon. 

The Northumbrians were anciently ftigmatized as a 

favage, barbarous people, addided to cruelty, and in¬ 

ured to rapine. The truth is, before the union of the 

two crowns of England and Scotland, the borderers on 

each fide were extremely licentious and ungovernable, 

trained up to war from their infancy, and habituated 

to plunder by the mutual incurfions made into each 

kingdom ; incurfions which neither truce nor treaty 

could totally prevent. People of a pacific difpofition, 

who propofed to earn their livelihood by agriculture, 
would not on any terms remain in a country expofed 

to the firft violence of a bold and defperate enemy: 

therefore the lands lay uncultivated, and in a great 

meafure deferted by every body but lawlefs adventu¬ 

rers, who fubfifted by theft and rapine. There was a Northum 

tratft 50 miles in length and 6 in breadth, between berlan<1 

Berwick and Carlifle, known by the name of the De- Nor*ay 

hateahle Land, to which both nations laid claim, tho* 

it belonged to neither; and this was occupied by a fet 
of banditti who plundered on each fide, and what they 

Hole in one kingdom, they fold openly in the other: 

nay, they were fo dexterous in their occupation, that 

by means of hot bread applied to the horns of the 

cattle which they dole, they twifted them in fuch a 

manner, that, when the right owners faw them in the 

market, they did not know their own property. 

Wardens were appointed to guard the marches or 

borders in each kingdom; and thefe offices were al¬ 

ways conferred on noblemen of the firft chara&er for 

influence, valour, and integrity. The Englifh border 

was divided into three marches, called the eaft, weft, 

and middle marches; the gentlemen of the country 
were conftituted deputy-wardens, who held march- 

courts, regulated the watches, difeiplined the militia, 

and took meafures for aflembling them in arms at the 

firft alarm: but in the time of peace between the two 

nations, they were chiefly employed in fuppreffing 

the infolence and rapine of the borderers. Since the 

union of the crowns, however, Northumberland is to¬ 
tally changed, both with refpeift to the improvement 

of the lands, and the reformation of the inhabitants. 
The grounds, being now fecure from incurfion and 

infult, are fettled by creditable farmers, and cultivated 

like other parts of the kingdom. As hoftilities have 

long ceafed, the people have forgot the ufe of arms, 

and exercifed themfelves in the more eligible avoca¬ 

tions of peace; in breeding (heep and cattle, manuring 

the grounds, working at the coal-pits, and in different 

branches of commerce and manufadlure. Iri their 
perfons they are generally tall, flrong, bold, hardy, 

and fre(h-coloured; and though lefs unpoliffied than 

their aneeftors, not quite fo civilized as their fouthern 

neighbours. The commonalty are well fed, lodged, 
and cloathed; and all of them remarkably diftinguiftved 

by a kind of Jhihboleth or nvhurle, being a particular 

way of pronouncing the letter R, as if they hawked it 

up from the wind-pipe, like the cawing of rooks. In 

other refpefts, the language they fpeak is an uncouth 

mixture of the Englifh and Scottiffi dialeifls. There 

is no material dittindlion between the fafhionable 

people of Northumberland, and thofe of the fame 

rank in other parts of the kingdom: the fame form 

of education will produce the fame effe&s in all coun¬ 
tries. The gentlemen of Northumberland, however, 

are remarkable for their courage, hofpitality, and hard 
drinking. 

A great number of Roman monuments have been 

found in this county ; but the mod remarkable curfo- 

fity of that kind confifts in the remains of Hadrian’s 

vallum and the wall of Severus See Adrian’s Wall, 
and Sevfrus’s Wall. 

The moil noted towns in Northumberland, are New- 

caftle, Morpeth, Alnwick, Berwick, Hexham, and 
North Shields. 

NORWAY, a country of Europe, lying between 

the 57th and 72d degrees of north latitude, and be¬ 

tween the 5th and 31ft degrees of longitude eaft 

from London; extending in length about 1000 miles, 

in a direft line From Lindefnaes, in the diocefe of 

Chri- 
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Norway. Chriftianfand, to the North Cape, at the extremity of 

Finmark. Its breadth, from the frontiers of Sweden 

weft ward to Cape Statt, may amount to about 300 
miles; but from thence the country becomes gradual¬ 

ly narrower towards the north. On the fouth It is 

bounded by the Schagen-rock, or Categate, the en¬ 

trance into the Baltic ; on the eaft it is divided from 

Sweden by a long ridge of high mountains; and 

on the weft and north it is waftied by the northern 

ocean. 
The coaft of Norway, extending above 300 leagues, 

is ftndded with a multitude of fmall iflands, affording 

habitation to fifhermen and pilots, and pafture to a 

few cattle. They form an infinite number of narrow 

channels, and a natural barrier of rocks, which rett- 

ders Norway inacceffible to the naval power of its ene¬ 

mies. Attempts of this kind are the more dangerous, 

as the fhore is generally bold, fteep, and impending ; 

fo that clofe to the rocks the depth of the fea amounts 

to 100, 200, or 300 fathoms. The perils of the north 

fea are moreover increafed by fudden ftorms, funk 

rocks, violent currents, and dreadful whirlpools. The 

mod remarkable vortex on this coaft is called Mojkoe- 

Jirom, from the fmall ifland Mofke, belonging to the 

diftrift of Lofoden in the province of Nordland. In 

time of flood, the ftream runs up between Lofoden 
and Mofkoe with the moft boifterous rapidity ; but in 

its ebb to the fea, it roars like a thoufarid catarafts, 

fo as to be heard at the diftanceof many leagues. The 

furface exhibits different vortices ; and if in one of 
thefe any fhip or veffel is abforbed, it is whirled down 

to the bottom, and dafhed in pieces againft the rocks. 

Thefe violent whirlpools continue without intervals, 

except for a quarter of an hour, at high and low wa¬ 

ter, in calm weather; for the boiling gradually returns 

as the flood or ebb advances. When its fury is height¬ 

ened by a ftorm, no veffel ought to venture within a 

league of it. Whales have been frequently abforbed 

within the vortex, and howled and bellowed hideoufly 

in their fruitlefs endeavours to difengage themfelves. 

A bear, in attempting to fwim from Lofoden to Mof¬ 

koe, was once hurried into this whirlpool, from 
whence he ftruggled in vain for deliverance, roaring fo 

loud as to be heard on fhore ; but, notwithftanding all 

his efforts, he was borne down and deftroyed. Large 

trees being abforbed by the current, are fucked 

down, and rife again all fhattered into fplinters. There 

are three vortices of the fame kind near the iflands of 

Ferroe. 
Norway is divided into the four governments of 

Aggerhus, Bergen, Drontheim, and Wardhus, be- 

fides that of Bahus, which is now fubjedt to Sweden. 
The province of Aggerhus comprehends the fouth-eaft 

part of Norway, extending in length about 300 miles. 

Its chief towns are Chriftiania, the fee of a bifhop, 

fuffragan to the metropolitan fee of Drontheim, where 

the fovereign court of juftice is held, in prefence of 

the viceroy and the governor of the province; Ag¬ 

gerhus, about 15 miles to the fouthweft of Chriftia¬ 
nia ; Frederickfhall, or Frederickftadt, in the fiegc of 

which Charles XII. of Sweden loft his life ; Saitz- 

berg, Tonfberg, Alleen, Hammar, and Hollen. 

The government of Bergen lies in the moft fouther- 

ly and wefterly part of Norway, including the city of 

the fame name, which is an epifcopal fee, and a place 

of confiderable trade; and Staff-hanger, fituated in 
the bay of Buckenfior, about 80 miles to the fouth- 

ward of Bergen. The third province, called Dron- 

theim or Trontheirn, extends about 500 miles along 
the coaft ; and is but thinly peopled. The chief town 

Drontheim, feated on a little gulph at the mouth of 

the river Nider, is the only Metropolitan fee in Nor¬ 

way; and carries on a confiderable trade in mails, 

deals, tar, copper, and iron. Leetftrand, Stronden, 

Scoerdale, Opdal, Romfdael, and Solendael, are like- 

wife places of fome traffic. The northern divifion of 

Drontheim, called the fub-government of Salten, com¬ 
prehends the towns of Melanger and Scheen. The 

province of Wardhus, extending to the North Cape, 

and including the iflands, is divided into two parts; 

namely, Finmark and Norwegian Lapland. The chief 

town, which is.very inconfiderable, Hands upon an 

ifland, called Ward, from whence the place and the 

government derive their name. The province of Ba¬ 
hus, though now yielded to the Swedes, is reckoned 
part of Norway, being a narrow track of land, 

about 90 miles in length, lying on the coaft of the 
Categate. 

The great chain of Norway mountains, running 

from north to fouth, called indifferently Rudfield, Suds- 

field, Skarsfield, and Scoreberg, is known in different 

parts by other appellations ; fuch as Dofrefield, Lams- 

field, Sagnefield, Filefield, Halnefield, Hardangerfield,. 
Jo k Is field, Byglefield, Hicklefield, and Hang field. The 

height and breadth of this extenfive chain likewife 

vary in different parts. To pafs the mountain Har- 
danger, a man muft travel about 70 Englilh miles 

whereas Filefield may be about 50 over. This laft 

rifes about two miles and a half in perpendicular 
height; but Dofrefield is counted the higlieft moun¬ 

tain of Norway, if not of Europe. The river Drivane 

winds along the fide of it in a ferpentine courfe, fo as 

to be met nine times by thofe who travel the winter- 
road to the other fide of the chain. The bridges are 

thrown over roaring catara&s, and but indifferently 
faftened to the fteep rocks on either fide; fo that the 

whole exhibits a very dreadful appearance, fufficient 
to deter the traveller from hazarding fuch a dangerous 

paffage: for which reafon, people generally choofe 

the road over Filefield, which is much more tedious.. 

This, however, is the poft-road ufed by the king’s 

carriages. The way is diftinguilhed by polls fixed at 
the diftance of 200 paces from each other, that, in 

fnowy or dark weather, the traveller may not be be¬ 

wildered. For the convenience 6f reding and refrelh- 

ing, there are two mountain-ftoves or houfes maintain¬ 

ed on Filefield, as well as upon other mountains, at the 

expence of the public, and furnilhed with fire, light, 

and kitchen-utenfils. Nothing can be more difmal 

and dreary than thefe mountains covered with eternal 

fnow, where neither houfe, tree, nor living creature 

is to be feen, but here and there a folitary rein-deer, 

and perchance a few wandering Laplanders. 

In travelling from Sweden to Nordenfields, there is 

only one way of avoiding this chain of mountains; 

and that is, where it is interrupted by a long deep val¬ 

ley, extending from Romfdale to Guidbrandfdale. In 

the year 1612, a body of icoo Scots, commanded by 
Sinclair, and feat over as auxiliaries to the Swedes, 

were put to the fword in this defile, by thepeafants of 

Guld- 

Norway. 
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Norway. Guldbrand, who never give quarter. 

Befides this chain, there is a great number of de¬ 

tached mountains over all the country, that form val¬ 

leys and ridges, inhabited by the peafants. Some of 

thefe are of incredible height, and others exhibit very 
remarkable appearances. In failing up Joering Creek 

on tjreleft hand, the fight is aftonifhed with a groupe 

of mountains, refembling the profpedt of a city, with 

old Gothic towers and edifices. In the parifh of Oer- 

fkong is the high mountain Skopfhorn, the top of 

which reprefents the figure of a fortification, with re¬ 
gular walls and baftious. In thediftridl ofHilgelaad 

appears a very high range of mountains, with feven 

pinnacles or crefts, known by the appellation of the 

Seven Sifters, difcernible a great way off at fea. To 
the fouthward of this range, though in the fame di- 

ftricl, rifes the famous mountain Torghatten, fo called 

becaufe the fummit refembles a man’s head with a hat 

on, under which appears a fingle eye, formed by an 

aperture through the mountain, 150 ells high,and 3000 
ells in length. The fun may be feen through this 

fnrprifing cavity,-which is paffable by the foot of tra¬ 
vellers. On the top of the mountain we find a refer- 

voir of water, as large as a moderate filh-pond : in the 

lower part is a cavern, through which a line 400 fa 

thorns in length, being let down, did not reach the 

bottom. At Herroe in Sundmoer is another cavern 

called Dolfteen, fuppofed to reach under the fea to 
Scotland; which, however, is no more than an idle 

tradition. In the year 1750, two clergymen entered 
this fubterranean cavity, and proceeded a confiderable 

way, until they heard the fea dalhingover their heads: 

the paflage was as wide and high as an ordinary 

church, the fides perpendicular, and the roof vaulted. 

They defcended one flight of natural ftairs; but arri¬ 
ving at another, they were afraid to penetrate farther: 
they had gone fo far, however, that two candles were 

confumed in their progrefs and return. A cavern of 
a very curious nature, ferving as a conduit to a dream 

of water, penetrates through the fides of the moun¬ 

tain Limur. In the diftridt of Rake, in the neighbour¬ 

hood of Frederickfhall, are three cavities in a rock; 

one of which is fo deep, that a fmall done dropped 

down, does not reach the bottom in lefs than two mi¬ 

nutes; and then the found it produces is pleafant and 

melodious, not unlike the found of a bell. 

The vad mountains and rugged rocks that deform 

the face of this country, are prodn&ive of numberlefs 
•inconveniences. They admit of little arable ground : 

they render the country in fome parts impaffable, and 

every where difficult to travellers : they afford fhelter 

to wild beads, which come from their lurking holes, 
and make terrible havock among the flocks of cattle: 

they expofe the (beep and goats, as well .as the pea- 

fant, to daily accidents of failing over precipices : they 

occafion fudden torrents, and falls of fnow, which de- 

fcend with incredible impetnofity, and often fweep a- 

way the labours of the hufbandman ; and they are fub- 

jedt to dreadful difruptions, by which huge rocks ate 

rent from their fides, and, hurling down, overwhelm 

the plains below with inevitable rnin. The peafants 

frequently build their houfes on the edge of a fteep 

precipice, to which they muff climb by ladders, at the 

hazard of their lives ; and when a perfon dies, the 

corpfe muff be Jet down with ropes, before it can be 

laid in the coffin. In winter the mail is often drawn Norway, 

up the fides of deep mountains. Even in the king’s 

road, travellers are expofed to the frequent rifles of 
fallings over thofe dreadful rocks; for they are obliged 

to pafs over narrow pathways, without rails or riling 

on the fides, either ihored up with rotten polls, or 

fufpended by iron bolts faftened in the mountains. 

In the narrow pafs of Naeroe is a remarkable way of 
this kind, which, above 600 years ago, the famous 

king Surre caufed to be made for the paflage of his 

cavah-y; and even this would have been found impaf¬ 

fable by any other horfes than thofe of Norway, which 

are ufed to climb the rocks like goats. Another very 

difficult and dangerous road is that between Shogftadt 

and Vang in Volders, along the fide of a deep moun¬ 

tain, in fome places fo narrow, that if two travellers 

on horfeback Ihould meet in the night, they would 

find it impradlicable either to pafs each other, or turn 

back. In f»ch a cafe their lives could not be faved, 

unlefs one of them Ihould alight, and throw his horfe 

headlong into the lake below, and then cling to the 

rock, until the other could pafs. When a flieep or 

goat makes a falfe flep to the projedlion of a rock, 

from whence it can neither afeend nor defoend, the 

owner hazards his own life to preferve that of the ani¬ 

mal. He diredls himfelf to be lowered down from the 

top of the mountain, fitting on a crofs dick, tied to 

the end of a long rope; and when he arrives at the 

place where the creature dands, he faflens it to the 

fame cord, and it is drawn up with himfelf. Perhaps 

the other end of the rope is held by one perfon only ; 

and there are fome indances, in which the affidant ha* 

been dragged down by the weight of his friend, fo 

that both have perifhed. When either man or bead 

has had the misfortune to fall over very high precipices, 

they have not only been fuffocated by the repercuffion of 

the air, but their bodies have been always burfl before 

they reached the ground. Sometimes entire crefls of 

rocks, many fathoms in length and breadth, have 

fallen down at once, creating fuch a violent agitation 

of the air, as feemed a prelude to the world’s diffolu- 

tion. At Steenbroc in Laerdale, a ffupendous mafs, 

larger than any cadle in the univerfe, appears to have 

been fevered and tumbled from the mountain in large, 

(harp, and ragged fragments, thro’ which the river 
roars with hideous bellowing. In the year 1731, a 

promontory on Sundmoer, called Rarnmersjield, that 

hung over Nordal Creek, fuddenly gave way, and 

plunged into the water; which fwelled to fuch a de¬ 

gree, that the church -of Strand, tho’ half a league on 

the other fide of the bank, was overflowed : the creek, 

however, was not filled up; on the contrary, the fifher- 

men declare they find no difference in the depth, which is 
faid to exceed 900 fathoms. 

The remarkable rivers of Norway are thefe : The 

Nied, iffuing from Tydalen, on the borders of Swe¬ 

den, runs weftward into the lake Selboe ; and after¬ 

wards, turning to the northward, paffes by the city of 

Drontheim, to which it anciently gave the name of 

Nideros and Kidrofta : Sule Ely, that defending from 

Sulefield, runs with a rapid courfe thro’ Nordale into 

the fea: Gulen, which rifes near Sfiarsfield in the 

north; and running 20 leagues weftward, thro’Aalen, 

Hlotaalen, Storen, and Melhuus, difeharges itfelf in¬ 

to the fea, about a league to the weft of Drontheim. 
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In the year 1344, this river buried itfelf under the points of rocks* and die in a dreadful commotion, Norway, 

ground : from whence it again burft forth with filch analagous to thofe they had endeavoured to excite in ~ " “ 
violence, that the earth and flones thrown up by the the community. 

eruption, filled the valley, and formed a dam; which, Great part of Norway is covered with forefts of 

however, was foon broken and wafted away by the wood, which conftitute the principal article of corn- 

force of the water. Divers churches, 48 farm-houfes, merce in this country. They chiefly confift of fir and 
with 250 perfons, were deftroyed on this occafion. Ot- pine, for which great fums are received from foreigners, 

terocn, a large river, taking its rife from the moun- who export an immenfe numberof mails, beams, planks, 

tain Agde, runs about 30 leagues through Seeterdalc and boards. Befides, an incredible quantity is con- 

nnd Lfie, and difembogues itfelf into the eatara& of fumed at home, in building houfes, ftips, bridges, 
Wiland. The river Syre rifes near the mountain piles, moles, and fences; over and above the vaft 

Lang, and winds its courfe thro’ the vale of Syre into demand for charcoal to the founderies, and fewel for 

the lake of Lunde in the diocefe of Chriftianfand: domeftic ufes. Nay, in fome places, the trees are 

thence it continues its way to the fea, into which it felled for no other purpofe but to clear the ground 

difcharges itfelf through a narrow itrait formed by and to be burned into aftcs for manure. A good 

two rocks. This contra&ion augments its impetuo- quantity of timber is yearly exported to Scotland and 

fity, fo that it ftoots like an arrow into the fea, in Spain : but this is inconfiderable when compared to 
which it produces a very great agitation. Nid and. the vaft exports from Drammen, Frederickfhall, Fre- 

Sheen are two confiderable rivers, iffuing out of Tille- derickftadt, Chriftiania, Skeen, Arendal, Chriftian- 
mark. Their water-falls have been diverted, with in- fand, Chriftian’s-bay, and Drontheim. The mails and 
finite labour, by canals and paffages cut through the large beams are floated down the rivers, and the reit 

rocks, for the convenience of floating down the tim- is divided into boards at the faw-mills. Thefe works 

ber. Tyrefiord, or Dramme, is in the neighbour- fupply a vaft number of families with a comfortable 

hood of Honifoffe, joined by two rivers from Oedale fubftanoe. A tenth part of all fawed timber be- 

and Hadeland, and difembogues ifelf into the fea near longs to his Daniih majefty, and makes a confiderable 

Bragnefs. Loven rifes in the highett part of Numme- branch of his revenue. The forefts in Norway are fo 
dal, and runs through Konfberg to the fea near Laur- vaft and thick, that the people feem to think there 

wig. Glaamen is the largeft river of Norway, diftin- can never be a fcarcity of wood, efpecially as the foil fuifted by the name of Stor-Elvin, or the great river, is peculiarly adapted for the produftion of timber: 

t derives its origin from the mountain Dofre, from they therefore deftroy it with a wafteful hand ; info- 

whence it winds all along the plains of Oefterdale and much that more wood rots in Norway than is burned 

Soloe ; then joins the Vorme, another confiderable ri- in the whole kingdom of Denmark. The bed timber 
ver rifing out of Mioes and Guldlbrandfdale. Thefe grows in the provinces of Saltan, Helleland, Romf- 

being joined, traverfe the take Oeyeren ; and thence dale, Guldbrandfdale, Oefterdale, Soloe, Valders, 

iffuing, run on to Sarp near Frederickftadt. Hallingdale, Sognifiord, Tellemark, and the lordfhip 

Norway abounds with frefh-water lakes ; the prin- of Nedene. 
cipal of which are, Ryfvand in Nordland, Snaafen, The climate of Norway is very different in different 

Selboe, the Greater and Lefler Mioes, Slirevand, parts of the kingdom. At Bergen the winter is fo 

Sperdille, Rand, Veftn, Saren, Modum, Lund, Nor- moderate, that the feas are always open and praflti- 

foe, Huidfoe, Farifvand, and Oeyevand: all thefe cable both to mariners and fiftermen, except m 

are well flocked with fift, and navigable for large creeks and bays, that reach far up into the country 

veffels. Wars have been formerly carried on upon towards Filefield, when the keen north-eaft wind 

thefe inland feas; in fome of which are fmall floating blows from the land. On the eaft fide of Norway 
iflands, or parcels of earth with trees on them, fepa- from the frontiers of Sweden to Filefield, the cold 

rated from the main land, and probably preferved in generally fets in about the middle of Oftober with 

compact mafles by the roots of trees, fhrubs and grafs, great feverity, and lafts till the middle of April ; du- 

interwoven in the foil. In the year 1702, the family- ring which interval the waters are frozen to a very 

feat of Borge, near Frederickftadt, being a noble confiderable thicknefs, and the face of the country is 

edifice, with lofty towers and battlements, fuddenly covered with fnow. In the year 1719, 7000 Swedes, 

funk into an abyfs loo fathoms deep, which was in- who intended to attack Drontheim, perifted in the 

ftantaneoufly filled by a piece of water 300 ells in fnow on the mountain of Ruden or Tydel, which fe- 

length, and about half as broad. Fourteen perfons, parates Jempteland in Sweden from the diocefe of 

with 200 head of cattle, perifted in this C3ta(lrophe, Drontheim. A company of 200 Norwegian fledge- 

which was occafioned by the river Glaamen precipita- men under major F.mahus, found them all frozen to 
ting itfelf down a water-fall near Sarp, and under- death on the ridge of the mountain, where they had 

mining the foundation. Of all the water-falls in been furprifed by a ftorm aocompained with fnow, 

Norway this of Sarp is the moft dangerous for its hail, and extreme cold. Some of thefe unhappy vie- 
height and rapidity. The current drives 17 mills; tims appeared fitting, fome lying, and others kneeling 

and roars with fuch violence, that the water, being in a pofture of praying. They had cut in pieces their 

dafted and comminuted among the rocks, rifes in mulkets, and burned the little wood they afforded, 
the form of rain, where a beautiful rainbow may be The generals Labarre and Zoega loft their lives; and 

always feen when the fun (hines. In ancient times o£ the whole corps, confiding originally of 10,000, 

this cataradl was made ufe of for the execution of no more than 2500 furvived this dreadful cataftrophe. 

traitors and other malefadlors : they were thrown The cold is it ill more intenfe in that part of Nor- 

down alive, that they might be dafted in pieces on way called Finmark, fituated in the frigid zone near 

Vox.. VII. 2 3° Q. tliC 
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Norway, the polar circle. But if the winter is generally cold, 

' the fummer is often excefiively hot, in Norway. The 

rays of the fun are reverberated from the fides of the 

mountains fo as to render the weather clofe and fultry 

in the valleys; befides the fun’s abfence below the 

horizon is fo fhort, that the attnofphere and moun- 

tains have not time to cool. The heat is fo great, that 
vegetation is remarkably quick. Barley is fown, 

grows, ripens, and is reaped, in the fpace of fix weeks 

or two months.—The longeft -day at Bergen eonfifis 

of 19 hours ; the fun riling at half an hour after two, 
and fetting at half an hour after nine. The fhorteft 

day does not exceed fix hours; for the fun rifes at nine 

in the rooming, and fets at three in the afternoon. 

In the beginning of the year the daylight increafes 

with remarkable celerity ; and, at the approach of 
winter, decreafes in the fame proportion. In fum- 

tner one may read and write at midnight by the light 

of the iky. Chriftian V. while he refided at Dron- 

theim, nfed to fup at midnight without candles. Io 
the diftriit of Tromfen, at the extremity of Norway, 

the fun is continually in view at midfuromer. It is 

feen to circulate day and night round the north pole, 
contrading its orbit, and then gradually enlarging it, 

until at length it leaves the horizon. In the depth of 

winter, therefore, it is for fome weeks invifible; aad 

all the light perceived at noon is a faint glimmering 
for about an hour and an half, proceeding from the 

refledion of the fun’s rays from the higheft mountains. 

But the inhabitants of thefe provinces are'fupplied 

with other lights that enable them to follow their em¬ 

ployments in the open air. The fky being generally 
ferene, the moonlhine is remarkably bright, and, be¬ 

ing refleded from the mountains, illuminates the 

valleys. They are alfo affifted by the Aurora Bo¬ 

realis, which i3 very frequent in the northern parts of 
Europe. 

The air of Norway is generally pure and falubrious. 

On the fea-coafts, indeed, it is rendered moift by va¬ 

pours and exhalations : but in the midland parts of the 

country, towards the mountains, the climite is fo dry, 

that meal may be kept for many years without being 

worm eaten or damaged in the lealt. The inhabitants 

have no idea of ficknefs except what is occafioned by 

exceffes. It is faid that in the vale of Guldbrand the 

inhabitants live to fuch extreme old age, that they 
become weary of life, and caufe themfelves to be re¬ 

moved to a lefs falubrious climate, whereby they may 
have a chance of dying the fooner. In confumptions, 

however, the moift air on the fea-fide is found to be 

mod agreeable to the lungs in refpiration. Norway, 

being a mountanious country interfeded by creeks, 
abounding with lakes, rivers, and fnow, mutt be fub- 

jed to frequent rains ; and from fudden thaws the 

inhabitants are fometimes expofedto terrible diftafters. 
Vaft mafie3 of fnow falling from precipices, over¬ 

whelm men, cattle, boats, houfes, nay even whole 

villages. About two centuries ago, a whole parifh was 
covered and deftroyed by an immenfe mafs of fnow; 

and feveral domeftic utenfils, as feiffars, knives, and 

bafons, have been at different times brought to light 
by a rivulet that runs under the fnow, which has been 

gradually hardened and increafed by repeated frofts and 
annual accefiions. 

The winds that chiefly prevail oa the weftern coaft 

are thofe that blow from the fouth ; whereas, on the Norway. 

other fide of Filefield, the winds that produce and- 
continue the hard frofts are always northerly. In the 

fummer, there is a kind of regular trade-wind on the 

coaft of Bergen. In the forenoon the fea begins to 

be cooled with a weftetly breeze, which continues till 
midnight. Then the land breeze begins from the eaft, 

and blows till about ten in the morning. The coaft 

is likewife fubjed to fudden fqualls and ltorms. Hur¬ 

ricanes fometimes rife at fea; and in thefe latitudes 

the phaenomenon called a 'water-fpout is not uncommon. 

One of thefe in the neighbourhood of Ferro is faid to 
have fucked up with the water fome lails of herrings, 

which were afterwards dropped on Kolter, a mountain 
1200 feet high. 

The frelh-water of Norway is not very light or 

pure ; but on the contrary is generally turbid, and 

depoiits a fediinent of adventitious matter, being fome¬ 

times impregnated with oker, and particles of iron. 

Neverthelefs it is agreeable to the tatte, and remark¬ 

ably falubrious; as appears from the good health of the 
common people, who drink little or no other liquor. 

The foil of Norway varies in different places ac¬ 
cording to the fituation of rpek or valley. The moun¬ 

tains here, as in every other country, are bare and 

barren; but the earth walked down from them by 

the rains, enriches and fertilizes the valleys. In thefe 
the foil generally confifts of black mould, fand, loam, 

chalk and gravel, lying over one anothtr in unequal 

ftrata, and fometimes in three or four fuccefiions : the 
mould that lies uppermoft is very fine and mellow, 

and fit to nourilh all forts of vegetables. There is 

alfo clay found in different parts of this kingdom, of 

which the inhabitants begin to make earthen ware ; 

but bricks and tiles are not ufed in building. The 
face of the country is in many places deformed by 

Jarge fwamps and marfhes, very dangerous to the 

traveller. Near Leeffoe in the diocefe of Chriftianfand, 
a wooden caufeway is extended near a mile over a 

morafs ; and if a horfe or any other animal fliould make 
a falfe ftep, he will fink at once into the abyfs never 
to rife again. 

In a cold country like Norway, roughened with 

rocks and mountains, interfperfed with bogs, and co¬ 

vered with forefts, we cannot expeft to find agriculture 
in perfedion. The ploughed lands, in refped to moun¬ 

tains, woods, meadows, and waftes, do not exceed 
the proportion of 1 to 80 5 fo that the whole coun¬ 

try does not produce corn to maintain above half the 

number of its inhabitaats. The peafanls are difeou- 

raged from the pradice of husbandry by the frequency 

of accidents that ftem peculiar to the climate. Even 

in the fruitful provinces of Guldbrandfdale, Oefter- 
dale, and Soloer, as well as in other places, when the 

corn appears in the moft flourilhing'condition, the 
whole hope of the harveit is fometimes deftroyed in 

one night by a fudden froft that nips the blade and 

extinguifhes the vegetation. The kingdom is more¬ 

over vifited by forae unfavourable years, in which the 

fun feems to have loft his genial power ; the vegetables 
are ftunted ; the trees bud and bloom, yet bear no 

fruit; and the grain, though it rifes, will yet pro¬ 

duce nothing but empty ears and ftraw. This cala¬ 

mity, however, rarely occurs; and in general the cul¬ 

tivated parts of Norway yield plentiful crops of ex¬ 

cellent 
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cellent rye, barley, and oats. The mod fruitful pro¬ 
vinces are Nordland, Inderbarre, and Numedale, in 

the diocefe of Drontheim ; Sognifiord, and Vaas in 

that of Bergen ; Jedderen, Ryefyllk, Raabygdelag, 

and the lorddiip of Nedenes, in the diocefe of Chiidi- 

anfand; Hedemark in the diocefe of Aggerhuis ; Ha- 

deland, Toten, Romerige, Ringerige, and Guld- 

brandfdale: thefe territories not only produce grain 

enough for their own confumption, but likewife 

fupport their neighbours, and even fupply part of 
Sweden. Peafe are likewife propagated in this coun¬ 

try, together with wheat, buck-wheat, hops, hemp 

and flax, but not to any confiderable advantage. The 

meadows are well ftored with pafturage for fheep and 

cattle, and the fields are produ&ive of thofe vegetables 

which are common in other northern countries. Within 

thefe 50 years the people of Norway have bellowed 

fome attention on the culture of gardens, which in 

former times was fo neglefted, that the cities and 
towns were fupplied with leeks, cabbage, and roots, 

from England and Holland. At prefent, however, 

the Norwegians raife their own culinary and garden 

roots and vegetables, which thrive there as well as in 

any other country. The fcurvy being a difeafe that 
prevails along the fea-coaft, Nature has Scattered upon 

it a variety of herbs efficacious in the cure of that di- 
ftemper; fuch as angelica, rofe-wort, gentian, creffes, 

trefoil, forrel, fcurvy-graf3, and a plant called ericb's 
graft, that grows in great plenty on the iflands of 

Noithland ; from whence the people of the continent 
fetch away boat-loads of it, to be preferved in barrels 

as a fuccedaneum for cabbage. There are alfo a few 

noxious vegetables little known in any country but 

Norway. In Goldbrandfale is a fpecies ofgrafs called 

felfnape; the root of which is fo poifonous, that any 

bead which eats of it dies immediately, the belly 

burfting ; nay, the carnivorous fowls that prey upon 

the carcafe of the bead meet with the fame fate: chil¬ 

dren have been more than once poifoned by this root 
which neverthelefs is fometimes ufed externally as an 

amulet for arthritic diforders. Another vegetable per¬ 

nicious to the cattle is the Gravien ofsifragum Nor- 

•,wegienfe, which is faid to mollify the bones of the 

cattle which feed upon it. Among the noxious plants 

of Norway we may alfo reckon the igle-grafs, fatal 

to fheep and goats; the tour-grafs, which affefts 

horfcs and cows with a fort of lethargy; and the plant 
toiboe, or hide-fpring, which produces nearly the 

fame effeft on horfes, but is not at all prejudicial to 

cows, fheep, or any ruminating animals. The herb 

turte, not unlike angelica, operates nearly in the fame 

manner : yet the bears are faid to feed upon it with 

peculiar relifh; and when their hair begins to fall off 

by feeding upon this plant, they cure themfelves by 

eating the flefh of animals. 

The common fruit-trees thrive tolerably well in 

Norway, the inhabitants of which have plenty of 

cherries, apples, and pears. Some kinds of plums at¬ 

tain maturity ; which is feldom the cafe with grapes, 

apricots, and peaches. But even the apples and pears 
that ripen here are fummer-fruit; that which grows 

till the winter feldom coming to perfe&ion. Great 

variety of agreeable berries are produced in different 

parts of this kingdom; fuch as the hagebar, a kind 

floes; an infufion of which in wine makes a pleafant 
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Cooling liquor; juniper-berries, corinths red and white, Norway, 

foelbar or, fun-berries, ralpberries, goofeberries, black- ’ 

berries, ftrawberries, &c. with, many other fpecies 

that feem to be natives of Norway and Sweden. 

Among thofe are the transebar, the produce of the 
myrtiiins repens, red and auftere, found in the fpring 

in perfe&ion under the fnow, and much relifhed by 

by the reindeer; crakebeer, refembling bilberries, 

deemed a powerful antifcorbutic; agerbeer, larger and 

blacker than bilberries, of a pleafant acid, ripened by 

cold, and ufed as cherries for an infufion in wine : 
and finally tylte-beer, a red pleafant berry growing on 

a fhort Item, with leaves like thofe of box: they are 

plucked off by handfuls, and fent to Denmark to be 

preferved for the table, where they are eaten by way 
of defert. 

Of the trees that grow wild in Norway, the prin¬ 

cipal are the fir and the pine. The firft yield an an¬ 
nual revenue of 1,006,000 of rix-dolhrs, if we include 

the advantages refulting from the faw-mills and the 

mads; one of which lad has been known to fell for 200 

rix-dollars. The red fir-tree, which grows on the moun¬ 
tains, is fo rich in turpentine as to be almoll incorruptible. 
Some of the houfes belonging to the Norway peafants, 

built of this timber, are fuppofed to be above 400 years 

Handing. In Guldbrandfdale the houfe is ftill to be 
fcen (landing in which king Olaf lodged five nights, 

above 700 years ago, when he travelled round the 
kingdom to convert the people to the Chriftian faith. 

Even 100 years after the trunk of the fir-tree has 

been cut down, the peafants burn the roots for tar, 

which is a very profitable commodity. In the fens, 

the refin of the fir-tree is by nature transformed into 

a fubftance which may be called Norway frankincetife. 

The buds or pine-apples of this tree, boiled in dale 

beer, make an excellent medicine for the fcurvy; lefs 

unpleafant to the tafte, though as efficacious, as tar- 

water. The pine-tree is more tall and beautiful than 
the fir, though inferior to it in drength and quality; 

for which reafon the planks of it are fold at an infe¬ 
rior price, and the peafants wade it without remorfe. 

Norway likewife produces fome forefts of oak, which 

is found to be excellent for (hip-building. Here alfo 
grow plenty of elm-trees; the bark of which, being 

powdered, is boiled up with other food to fatten hogs, 
and even mixed by the poor among their meal: alfo 

the a(h, from which the peafants diftill a baifam ufed in 
certain diforders, ar.d which is ufed both externally 

and internally. Many other trees flourifli in this 

country, an enumeration of which would prove too 
tedious. Hazles grow here in fuch abundance, that 

100 tons of the nut3 are annually exported from Bergen 

alone. 
A great diverfity of Rones is found in Norway, 

fome of which are of a furprifing figure. Several 

mountains confift chiefly of a brown pebble, which 

decays with age; nay, it fometimes diffolves, and 

drops into the fea, and, the cement being thus loofened, 

a terrible difruption enfues. In fome places the grey 

and black pebbles are intermixed with iron, copper, 
lead, filver, and gold. The ground, in certain diflridls. 

Is covered with the fragments of rocks that have been 

precipitated from the fummits of mountains, and broken 

by their fall into innumerable Olivers. Between 20 

and 30 years ago, in tlie neighbourhood of Bergen, a 

30 Qjt man 
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man was Suddenly overwhelmed with fuch a mafs, 

"which formed a kind of vault around him. In this 

dreadful tomb he remained alive for feveral weeks. 

By his loud cries the place of his confinement was 

difcovered; but it W3S found impoffible to remove the 

huge Hones by which be was inclofed. All that his 

friends could do for him was, to lower down meat and 

drink through fome crevices; but at length the (tones 

fell in, and crulhed him to death. 

In Norway are inexhauftible quarries of excellent 

marble, black, white, blue, grey, and variegated; to- fether with fome detached pieces of alabafter, feveral 

inds of fpar, chalk-done, cement-done, fand-done, 

mill-done, baking-done, (late, talc,magnets; andfwine- 

ilone, a production natural to Norway and Sweden, 
of a brown colour, fetid fmell, in texture refembling 

crydal, and deiiving its name from a fuppofed efficacy 

in curing a didemper incident to fwine. Here alfo is 
found the amianthus or done-dax, of which incom- 

budible cloth may be made. Norway, however, af¬ 
fords no flints, but plenty of pyrites or quartz, beau¬ 

tiful crydals, granates, amethyds, agate, thunder- 
ftones, and eagle-flones. Gold has formerly been 

found in a fmall quantity in the diocefe of Chriflian- 

fand, and coined into ducats. There is at prefent a 

very confiderable filver-mine wrought at Kongfberg 

on the account and riik of his Danifli majefly: the 
ore is furprifingly rich, but interrupted in fuch a man¬ 

ner, that the vein is often lod. Many maffes of pure 

filver have been found; and, among the red, one piece 

weighing 560 pounds, preferved in the royal mufeum 

at Copenhagen. Such is the richnefs of thefe mines, 

that the annual produce amounts in value to a tun and 
an half in gold. About 5000 people are daily em¬ 

ployed, and earn their fubfiltence, in thofe dupendous 
works. Other filver-mines are profecuted at JarKberg, 

but not to the fame advantage ; and here the ore is 

mixed with lead and copper. In many parts of this 

country copper-mines have been difcovered; but the 
principal, and perhaps the riched in all Europe, is at 

Roraas, about too Englifli miles from Drontheim. 

This work yields annually about itco fliip-pounds of 

pure copper: the founderies belonging to it confume 
yearly about 14,000 lads of coal, and 500 fathoms of 

wood. The next in importance is the copper-work 

at Lykkcn, about 20 miles from Drontheim. A third 
mine is carried on at Indfet, or Quickne, at the di- 

dance of 30 rpiles from the fame place; and here they 

precipitate the copper from its menflmum, by means 

of iron. There is a fourth copper-work at Silboe, 
about 30 miles diflant from Drontheim, though the 

lead confiderable of the four. Other copper-mines 

of lefs note are worked in different parts of the king¬ 

dom. Iron is dill in greater plenty, and was the firft 

metal wrought in this country. Many hundred thou- 
fand quintals are annually exported, chiefly in bars, 

and part of it in doves, pots, kettles, and caDnon; the 

rational profit arifing from this metal is edimated at 

■300,000 rix-dollars. There is a fpecies called moor- 

iron, found in large lumps among the moraffes: of 

this the peafants make their own domedic tools and 
utenfils, fuch as knives, fcythes, and axes. The lead 

found mixed in the filler ore is an article of fmall im¬ 

portance in Norway ; yet fome mines of this metal 

have been lately opened in the diftridt of Soloer, by 

the proprietors of the copper-work at Oudal. A vi- Norway, 
triol work has been begun near Kongfberg: the mines 

yield great plenty of fulphur; which, however, the 
Norwegians will not take the trouble to melt and de¬ 

purate, becaufe immenfe quantities are found at a 

cheaper rate in the ifland of Iceland. Alum is found 
between the flate-flakes near Chridiana in fuch plenty, 

that works have been fet up for refining this mineral, 

though they have not yet brought it to any degree of 

tranfparency. His Danifli majedy has edablifhed 
fait-works in the peninfula of Valoe, about dx Englifli 

miles from Tonfberg, where this mineral is extrafted 
in large quantities from the fea-water. 

Befides the animals common to other countries, 

Norway is faid to contain many of the uncommon and 

dubious kind; fuch as the kraken, mermaid, fea-ferpent, 

&c. See thefe articles. 

Many Daniih, Englifli, Scotch, Dutch, and German 

families have fettled in Norway, and now form no in- 
confiderable part of the trading people: but the ori¬ 

ginal inhabitants are the defendants of thofe fero¬ 

cious Norraanni, who harraffed almod all the coafls 
of Europe with piratical armaments in the 8th, 9th, 

and 10th centuries. They fpeak the fame language 
that is ufed in Denmark, though their original tongue 

is the dialed now fpoken in Iceland. They profefs 

the Lutheran religion, under an archbiihop edablifhed 
at Drontheim, with four fuffragans; namely, of Ber¬ 

gen, Staffanger, Hammer, and Chridiana. By the 
union of Calmar, the two kingdoms of Norway and 

Denmark were united under one monarch ; and then 

the people of both nations enjoyed confiderable privi¬ 
leges: but the Danifli government is now become ab- 

folute; and Norway is ruled defpotically by a viceroy, 

who refides in the capital, and prefides in the fupreme 

court, to which appeals are made from the fubordinate 
courts of judicature. 

The Norwegians are generally well-formed, tall, 
durdy, and robud, brave, hardy, honed, hofpitable, 

and ingenious: yet favage, rafh, quarrelfome, and liti¬ 

gious. The fame character will nearly fuit the inha¬ 

bitants of every mountainous country in the northern 

climates. Their women are well-fhaped, tall, comely-, 
remarkably fair and obliging. The nobility of Nor¬ 

way have been chiefly removed by the kings of Den¬ 

mark, in order to prevent faftion, and oppofition to 

the court; or are long ago degenerated into the rank 
of peafants: fome families, however, have been lately 

railed to that dignity. Every freeholder in Norway 

enjoys the right of primogeniture, and power of re¬ 

demption; and it is very ufual to fee a peafant inha¬ 

biting the fame houfe which has been poffeffed 400 
years by his ancedors. The odels-gads, or freehold, 

cannot be alienated by fale or otherwife from the 

right heir, called odels-mand: if he is not able to re¬ 

deem the edate, he declares his incapacity every 10th 

year at the feffions; and if he, or his heirs, to the third 
generation, diould acquire wealth enough for that 

purpofe, the poffeffor pro tempore mud refign his pof- 
feffion. 

The mountaineers acquire furprifing drength and 

dexterity by hard living, cold, laborious exercife, climb¬ 

ing rocks, ikating on the fnow, and handling arms, 

which they carry from their youth to defend them- 

felves againft the wild bead? of the forefts. Thofe who 
dwell 

■1 
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Norway, dwell in the maritime parts of Norway exercife the 

employments of fifhing and navigation, and become 

very expert mariners. 

The peafants of Norway never employ any han- 

dicraftfmen for neceffaries to themfelves and fami¬ 

lies : they are their own hatters, (hoe-makers, tay- 

lors, tanners, weavers, carpenters, fmiths, and join¬ 

ers : they are even expert at (hip-building ; and fome 

of them make excellent violins. But their general 
turn is for carving in wood, which they execute in a 

furprifing manner with a common knife of their own 

forging. They are taught in their youth to wreftle, 

ride, fwim, (Icate, climb, (hoot, and forge iron. Their 

amufements confift in making verfes, blowing the 

horn, or playing upon a kind of guitarre, and the vio¬ 

lin : this lafl kind of mufic they perform even at fu¬ 

nerals. The Norwegians have evinced their valour 

and fidelity in a thoufand different inftances. The 
country was always diftra&ed by inteftine quarrels, 

which raged from generation to generation. Even the 

farmers (land upon their pun&ilio, and challenge one 

another to Angle combat with their knives. On fuch 

occafions they hook themfelves together by their belts, 

and fight until one of them is killed or mortally 

wounded. At weddings and public feafts they drink 

to intoxication, quarrel, fight, and murder generally 

enfues. The very common people are likewife paf- 

iionate, ambitious of glory and independence, and 

vain of their pedigree. The nobility and merchants 

of Norway fare (umptuoufly 5 but the peafant lives 

with the utmoft temperance and frugality, except at 

feftivals : his common bread is made of oat-meal, roll¬ 

ed into broad thin cakes, like thofe ufed in Scotland. 

In time of fcarcity, they boil, dry, and grind the 
bark of the fir-tree into a kind of flour which they 

mix with oat-meal: the bark of the elm tree is ufed in 

the fame manner. In thofe parts where a fifhery is 

carried on, they knead the'roes of cod with their oat¬ 

meal. Of thefe laft, mixed with barley-meal, they 

make hafty-pudding, and foup, enriched with a pickled 

herring or I'alted mackarel. Frefh filh they have in 
plenty on the fea-coaft. They hunt and eat growfe, 

partridge, hare, red deer, and rein-tdeer. They kill 

cows, (heep, and goats, for their winter flock : thefe 

they pickle, or fmoke, or dry for ufe. They make 

cheefe of their milk, and a liquor called fyre of their 

four whey : this they commonly drink mixed with wa¬ 

ter ; but they provide a (lore of ftrong ale for Chrift- 

mas, weddings, chriftenings, and other entertain¬ 

ments. From their temperance and exercife, joined to 

the purity and elafticity of their air, they enjoy good 

health, and often attain to a furprifing degree of lon¬ 

gevity. Nothing is more common than to fee a hearty 

Norwegian torned of 100. In the year 1733, four 
couples danced before bis Danilh majefty at Fredericks- 

hall 1 their ages, when joined, exceeded 800 years. 

Neverthelefs, the Norwegians are fubjedt to various 

difeafes ; fuch as the fcab, the leprofy, the fcurvy, 

the catarrh, the rheumatifm, gout, and epilepfy. The 

drefs of the Norway peafants conoids of a wide loofe 

jacket made of coarfe cl oath, with waiftcoat and breeches 

of the fame. Their heads are covered with flapped 

hats, or caps ornamented with ribbons. They wear 

(hoes without foies, and in the winter leathern bulkins. 

'They have likewife fuow-fhoes and long fkats»j with 

which they travel at a great pace, either on the land Norway, 

or ice. There is a corps of (oldiers thus accoutred, 
who can out-march the fwifteft horfes. The Norwe¬ 

gian peafant never wears a neckcloth, except on ex¬ 

traordinary occafions : he opens his neck and bread to 

the weather, and lets the fnow beat into his bofom. 

His body is girt round with a broad leathern belt, 
adorned with brafs plates, from which depends a brafs 

chain that fuftains a large knife, gimlet, and other 

tackle. The women are dreffed in clofe-laced jackets, 

having leathern girdles decorated with ornaments of 

filver. They likewife wear filver chains round their 

necks, to the ends of which are fixed gilt medals. 

Their caps and handkerchiefs are almoft covered with 

fmall plates of filver, brafs, and tin, large rings, and 

buttons. A maiden bride appears with her hair plat¬ 

ted, and, together with her cloaths, hung full of fuch 

jingling trinkets. 

The churches, public edifices, and many private 

houfes in Norway, are built of done : but the people 

in general live in wooden houfes, made of the trunks 
of fir and pine-tree laid upon each other, and joined 

by mortifes at the corners. Thefe are counted more 

dry, warm, and healthy, than Hone or brick build¬ 
ings. In the whole diocefe of Bergen, one hardly 

fees a farm-houfe with a chimney or windows: they 
are generally lighted by a fquare hole in the top of 

the houfe, which lets in the light, and lets out the 

fmoke. In fummerthis hole is left quite open : in the 

winter, it is covered with what they call a fiau; that is, 

the membrane of fome animal, ftretched upon a wooden 

frame that fits the hole, and tranfmits the rays of light. 

It is fixed or removed with a long pole, occafionally. 

Every perfon that enters the honfe, upon bufinefs or 

courtfhip, takes hold on this pole, according to an¬ 

cient cuftom. The ceiling is about eight feet high in 

the middle; and, being arched like a cupola, the 
fmoke of the fire underneath rolls about, until it finds 

a vent at the hole, which is called iiur. Under this 

opening Hands a thick table with benches, and an high, 

feat at the upper end for the matter of the family : he 
ha3 likewife a fmall cupboard for his own ufe, in which 

he locks up his mod valuable effe&3. The boards of 

the roof are coated with the bark of birch-trees, 
which is counted incorruptible r this again is cover¬ 

ed with turf, which yields a good crop of grafs for 

goats and fheep, and is often mowed as bay by the 

farmer. 

The Norwegians carry on a confiderable trade with 

foreign nations. The duty on the produce of their 
own country exported, amounts annually to 100,000 

rix-dollars. Thefe commodities are, copper wrought 

and unwrought; ron call into cannon, (loves, and 
pots, or forged into bars; lead, in fmall quantity; 

mads, timber, deal-boards, planks, marble,' mill- 
flones, herring, cod, ling, lalmon, lobfters, floun¬ 

ders, cow-hides, goat-lkins, feal-(kins, the furs of 

bears, wolves, foxes, beavers, ermins, martens, &c. 
down, feathers, butter, tallow, train-oil, tar, jum¬ 

per and other forts of berries, and nuts; fait, alum, 
glafs, vitriol, and pot-afhes. All other commodities 

and articles of luxury, the Norwegians import from 

different nations. The nature of the ground does not 

admit of much improvement in agriculture : neverthe- 

kfs, the farmers are not deficient ininduftry, and (kill 
.. ' " * ■ ■ to 
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Norway, to drain marfties, and render the ground arable and fit 
.Norwieh. for pafture. Many are employed in grazing and 

breeding cattle: but a much greater number is engaged 

in felling wood, floating timber, burning charcoal, and 

extracting tar from the roots of the trees which have 

been cut down; in the filver, copper, and iron mines ; 

in the navigation and fifhery; A confiderable number 

of people earn a comfortable livelihood by hunting, 
{hooting, and bird-catching. Every individual is at 

liberty to purfue the game, efpecially in the mountains 

and commons : therefore every peafant is expert in the 

ufe of fire-arms 5 and there are excellent markfmen 
among the mountains, who make ufe of the bow to 

kill thofe animals whofe {kins, being valuable, would 

be damaged by the {hot of fire arms. 

Norway can produce above 14,000 excellent fea- 

-men. The army of this country amounts to 30,000 

effective men; and the annual revenue exceeds 800,000 
rixdollars. 

NoRWAY-iJrfif, in zoology. See Mus. 

NORWICH, the capital of the county of Nor¬ 
folk in England, fituated in E. Long. t. 26. N. Lat. 

52. 40. It is fuppofed to have had its name, which 

dignifies “ a caftle to the north,” from its fituation in 

refpeCt of Caftor, the ancient Venta Icenorum, three 

or four miles to the fouth of it, out of whofe ruins it 
feems to have rifen. In its infancy, in the reign of 

Etheldred, it wag plundered and burnt by Sueno the 

Dane, when he invaded England with a great army. 

Afterwards it recovered ; and in the reign of Edward 

the Confeflor was a confiderable place, having 1320 

burghers. But it fuffered again much in the reign of 

William I. by being the feat of a civil war, which 

Ralph, earl of the Eaft Angles, raifed againft that 
king. So much was it impaired by the ftege it then 

underwent, that there were fcarce 560 burghers left 

in it, as appears from Doomfday-book. From that 

time forward it began by little and little to recover, 

efpecially after bifliop Herbert tranflated the epifco- 

pal fee hither from Thetford in the reign of William 

Rufus in 1096; and built a beautiful cathedral, of 

■which he himfelf laid the firft ftone, with this infcrip- 

tion, Dominus Herbertus pofuit primum lapidem, in 

Nomine Patris, Filii, fff Spiritus Sanfti, Amen, i. e. 

** Lord (bifhop) Herbert laid the firft ftone, ill the 
name of the Father, Son, and Holy Ghoft ;” and by a 

licence from pope Pafchal, declared it the mother- 

church of Norfold and Suffolk. After this, as Malmf- 

bury has it, it became a town famous for merchan¬ 

dize and the number of inhabitants. Yet it was mi-, 

ferably harraffed in the reign of Henry II. by Hugh 

Bigod, earl of Norfolk, who was an adherent of 

Henry’s fon, called the junior king. In the time of 

Edward I. it was walled round by the citizens, who 

bad prefented a petition to Parliament for liberty to 
do it. Henry IV. allowed them, inftead of bailiffs, 

which they had before, to eleCt a mayor yearly, and 

made the city a county of itfelf. In the year 1348, 

near 58 perfons were carried off by the plague ; and 
in 1507, the city was almoft confirmed by fire. For 

the flourilhing ftate to which the city is now arrived, 

they are much indebted to the Flemings, who fled hi¬ 

ther from the tyranny of the duke of Alva and the 

inquifition, and taught them the manufacture of thofe 

ftriped and flowered damalks, camblets, druggets. 

black and white crape, for which the place is now fo 

noted, and which have been computed to yield fome- 

times 160,000 1. a-year. In the year 1583, the ci¬ 

tizens, by the help of an engine, conveyed water thro’ 

pipes to the higheft parts of the city, which is plea- 

fautly feated along the fide of a hill, extending a mile 

and a half in length from north to fouth ; but the 

breadth is much lefs, and it contracts itfelf by de¬ 

grees towards the fouth. It is now one of the moft 

confiderable cities in Britain for wealth, populoufnefs, 

neat buildings, beautiful churches, of which it had 

once 50, but now about 30, and the induftry and ci¬ 
vility of the inhabitants. The cathedral is a very ve¬ 

nerable ftruCture, with a curious roof, adorned with 

thehiftory of the Bible in little images, carved to the 

life, and a lofty fteeple 105 yards high. The wall of 

flint ftone, beautified with 40 towers and 12 gates, 

finifhed in 1309, is now much decayed. The city, 

though there is a great deal of wafte ground within 

the walls, was computed, upwards of 40 years ago, 

to contain 8000 houfes, and 50,000 inhabitants. Be- 
fides the cathedral already mentioned, the moft re¬ 

markable buildings are, the duke of Norfolk’s houfe, 

one of the largelt in England; the caftle, which is 
now the county-gaol, and ttands in the heart of the 

city, with a deep moat round it, over which is a 

bridge of one very large arch ; the Town-hall; the 

Guild-hall, formerly the church belonging to the mo- 

naftery of Black-Friars ; the houfe of correction ; the 
fhire-houfe, where the affizes are held; a lofty mar- 

ket-crofs, built after the manner of a piazza ; the bi- 

Ihop’s palace ; the king’s fchool, fonnded by Ed¬ 

ward VI. the boys to be nominated by the mayor for 

the time being, with the confent of the majority of 
aldermen. There having been formerly many thatched 

houfes, an order was made, that all houfes that fhould 

hereafter be built Ihould be covered with tiles. The 
city is interfperfed with gardens, orchards, and trees, 

which make it both pleafant and healthful. It has 

four hofpitals, in which a great number of old men 

and women, boys and girls, are maintained ; and a 

dozen charity-fchools. Here are two churches for the 
Dutch and French Flemings; who have particular pri¬ 

vileges, and are very numerous. Some of the churches 

are thatched, and all of them crufted with flint ftone 

curioufly cut; which is the more wonderful, as Nor¬ 

wich Hands in a clay country, and has no flint within 

20 miles of it. It is now governed by a mayor, re¬ 

corder, fteward, two Iheriffs, 24 aldermen, 60 com¬ 

mon-council, with a town-clerk, fword-bearer, and 

other inferior officers. The mayor is chofen on May- 
day by the freemen, and fworn in on the Tuefdaybe- 

fore Midfummer eve. The fheriffs are alfo chofen an¬ 
nually, on the firft Tuefday in Auguft, one by the 

freemen, the other by the aldermen, and fworn in on 
Michaelmas-day. The freemen of the feveral wards 

chufe each their alderman. The common-council is 

chofen in Midlent. The mayor is a juftice of the 

peace and quorum, during his year (as are alfo the re¬ 

corder and fteward) within the city and liberties; and 

after his mayoralty, he is a juftice during life. The 

trade and manufactures of the city are very confider¬ 

able. At Yarmouth they export large quantities of 

their manufactures, moft of which are fent to Lon¬ 

don, aad import a great deal of wine, coal, fiih, oil, 

&c. 

Norwich 
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Nofe &c. All the city and country round are employed in 

II the worfted manufacture, brought hither, as already 

^°^oc ' obferved, by the Flemings, in which they not only 

confume the wool of their own county, in fpinning, 

weaving, &c. but ufe many thoufand packs of yarn, 

which they receive from other parts of England, as far 

as Yorklhire and Weftmoreland. There are eight 

wardens of the weavers choien annually, and fworn to 

take care that there be no frauds committed in fpin- 
ning, weaving, or dying the fluffs. It is computed 

that there are not lefs than 120,000 people employed 

in and about the city in the flik and woollen manufac¬ 
tures. Their markets are thought to be the greateft 

in England, and furnifhed with a furprifing plenty and 

variety of goods and pruvifions. At a (mail village 

to the north of the city called St Faith's, not lefs than 

40,000 head of Scotch cattle are faid to be yearly 

bought up by the Norfolk graziers, and fattened in 
their meadows and marfhes. Its markets are on 

Wednefday, Friday, and Saturday. It has a great 

number of fairs, and gives the title of earl to the duke 

of Norfolk. 

NOSE, in anatomy ; fee there, n° 20, &c. The 

ufes of the nofe are, its giving us the fenfi; of fmell- 
* See iflg * ; its ferving in the great office of refpiration, and 

*n mo^e^lnK v0‘ce > receiving the abundant hu¬ 
mours from the eyes, and in adding to the beauty of 

the face. 
In Tartary, the greateft beauties are thofe who have 

the lead uofes. Ruybrock mentions the wife of the 

great Jenghiz Khan as a celebrated beauty, becaufe 

flie had only two holes for a nofe. In moft other 

countries, China excepted, great nofee are in ho¬ 
nour. 

The Crim-Tartars break the nofes of their children 

while .young, as thinking it a great piece of folly to 
have their nofes ftand before their eyes. 

NOSOLOGY, in medicine. Seep. 4631—4643. 

NOSTOCH, the name of a vegetable fubflance 

which feems to differ from moft of the other bodies of 
that kind in feveral particulars. It is a fubflance of 

an irregular figure, of a greenilh brown colour, and 

fomewhat tranfparent. It trembles at the touch, in 

the manner of a jelly; but it does not melt when held 
in the hand. It has therefore fomewhat of the charac¬ 

ters of a vegetable leaf, but it has neither veins nor 

fibres. It is found in all forts of foiU; but moft fre¬ 

quently in fandy ones, fometimes on the gravel of gar¬ 
den walks, and moft ufually makes its appearance after 

rain. It is found only in the fummer-montbs; and re¬ 

tains its humidity and perfect figure as long as it is a 

moift feafon, but immediately dries up and withers 

away on the fun or the wind’s affecting it. Many 

people have fuppofed this not to be a plant. It ap¬ 

pears all on a fudden, and, as it were, by a fort of 

miracle, either from the earth or clouds; and fome 

have called it flower of earth, others flower of heaven: 

and the obfeurity of its origin occalioned its being 

held in great efteem among the chemifts ; fome of 

whom fuppofed it to contain an univerfal fpirit, ca¬ 

pable of converting other metals into gold. Mr Mag- 

nol and Mr Tournefort were the firft authors who af- 

ferted its true origin, and ranged it among the plants. 

Its nature, however, was never perfectly discovered till 

Mr Reaumur took it under confideratioo. He found 

that it was a leaf which naturally imbibed water in a Noftoch 

very particular manner; that when it had enough of It 
this liquor in it, it then appeared in its natural flou- Noftre‘ 
rilhing ftate ; and when it loft this again, it became 

thin, wrinkled, and was not to be known for the fame 

fubflance, or, indeed, fcarce to be feen at all. Hence 

appears the reafon of its fuppofed production and fud¬ 
den decay. If it has, ever fo long, lain in the walks 

of a garden in its empty wrinkled ftate, it is never- 

taken notice of; but, on a ffiower of rain, it fwells 

out into its jelly-like ftate, and on the fun’s evapora¬ 

ting that moitture it falls into its undiftinguifhable 

ftate again; and thefe changes may affeft the fame 
plant alternately for many days together. 

Mr Geoffroy imagined that he had found roots to 

the noftoch ; but Mr Reaumur pofitively afferts that 

it has none. He obferved indeed, at certain times, on 
the furface of certain fpecimens of this, a vaft num¬ 

ber of round tubercles of different fizes, which ap¬ 

peared to be the feeds of the plant. Thefe he regular¬ 

ly fowed in earthen pots of mould; and thefe produ¬ 

ced young plants like the parent noftoch: But even 
thefe were never difeovered to have any appearance of 

roots ; and to try farther whether they had any, Mr 

Reaumur turned all the plants bottom upwards, and 
they received no harm from it, but grew juft as vigo- 

roufly as before. If the noftoch has truly no roots, as* 

appears to be very evidently the cafe, it follows, that 

it imbibes its nourifliment in the manner of fea-plants, 

which imbibe the water at all their pores. It ffiould 
feem, that there are two fpecies of this noftoch: the 

one a plain, flat, leaf; the other curled, wrinkled, and 
varioufly undulated : and it is on this laft that the 
fruits which produce the young plants are principally 

found. It mav be, however, that the one of thefe 

may be the male and the other the female of the fame 

fpecies, as in many large plants; or poffibly the being 

in th'e ftate of fructification alone may make the dif¬ 
ference. 

NOSTRADAMUS (Michael), an able phyfician 
and famous aftrologer, born at St Remy, a fmall 

town, four leagues from Arles, in 1503. He ftudied 

at Montpelier, and afterwards travelled to Touloufe 

and Bourdeaux. At his return into Provence, he 

publilhed, in 1555, his Seven firjl prophetical centuries. 
Thefe were fo highly valued by the French king, Hen¬ 

ry II. that he refolved to fee the author; and having 

caufedhim to be brought to him, gave him 200 gol¬ 

den crowns, and fent him to fee the princes his fonsat 
Blois. Charles IX. in pafiing through Provence, al- 

fo gave him public marks of his efteem. Noftrada- 

mus publilhed his three laft Centuries in 1556; and 
died at Salon in 1566. He wrote other works, and 

after his death was collected an 1 ith and 12th Century 

‘from his writings. The following diftich, attributed 

to Stephen Jodelle, on Noftradamus’s character, is well 
known. 

Noftra damus, cum fa/fa damus, nam fuller e noftrum eft : 
Et cum falfa damus, nil nifi Noftra damus. 

NOSTRE (Andrew le), comptroller of the build¬ 

ings of the French king, and defigner of his gardens,, 

dittinguilhed himfelf by carrying the art of laying out; 
gardens to great perfection. He was born at Paris 

in 1631; and was near 40 years of age when M. 

Fouquet fuperintendant of the finances gave him 

an 
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an opportunity of becoming known by the fine gar¬ 

dens of Vaux-le-Vicomte. He was afterwards em- 

„ployed by Lewis XIV. at Versailles, Triannon, St 

Germains, &c. and difcovered an admirable tafte in 
all liis works. In 1678 he went to Rome, with the 

permiffion of the French king, to improve his Ikill; 

but he found nothing there comparable to what he 

himfelf had done. Pope Innocent XI. refolved to fee 

Le Noftre, and gave him a pretty long audience; at 

the conclufion of which Le Noftre faid, “ I have fi?en 

the two greateft men in the world; your holinefs, and 

the king my mafter.” There is a great difference, an- 

fwered the pope: “ The king is a great vidtorious 

prince; and I am a poor prieft, the Servant of the fer- 

vants of God.” Le Noftre, charmed with this anfwer, 

and forgetting who he was with, clapped the pope on 

the fhoulder, faying, “ Reverend father, you look ex¬ 

tremely well, and will live to bury all the facred col¬ 

lege.” The pope laughed at his predidtion. Le 

Noftre, charmed more and more at the goodnefs of the 

fovereign pontiff, and the lingular efteem he fhewed 

for the king, threw his arms about the pope’s neck and 

kiffed him. It was his cuftom to behave in the fame 
manner to all who fpoke in praife of Lewis XIV. and 

-he even embraced the king himfelf whenever that 

prince returned from the country. Le Noftre had alfo 

a talent for painting. Fie preferved his good fenfe and 

vivacity of mind to the end of his life; and died at 
Paris in 1700, aged 87. 

NOTARY, (notarius), fignifies a perfon, ufually 
forne ferivener, who takes notes, or frames fhort 

draughts, of contradls, obligations, charter-parties, 
or other writings At prefent we call him a notary- 

public, who publicly attefts deeds, or writings, in or¬ 
der to make them authentic in another nation: but he 

is principally employed in bufinefs concerning mer¬ 
chants; as making protefts of bills of exchange, &e. 

And noting a bill, is where he goes to take notice of 
a merchant’s refufal to accept or pay the fame. 

NOTATION, in arithmetic and algebra, the me¬ 

thod of exprefling numbers or quantities by figns or 

chara&ers appropriated for that purpofe. Sec Arith¬ 

metic and Algebra. 

NOTES, in mufic, chara&ers which mark the 

founds, i. c. the elevations and fallings of the voice, 

and the fwiftnefs and flownefs of its motions. 
Note is likewife ufed for a mark made in a book or 

writing, where there occurs fomething remarkable and 

worthy of particular notice: as alfo for an obfervation 

or explication of fome paflage in an author added in 

the margin, at the bottom of the page, or clfewhere; 

in which fenfe it ftands contradiftinguifhed to text. 
Note, is alfo a minute, or (hort writing, containing 

fome article of bufinefs; in which fenfe we fay, pro- 
miffory note, note of hand, bank-note, &c. 

NOTHUS, fignifies fpurious, or bajiard; whence 

it is figuratively applied by phyficians to fuch difeafes 

as, though in a refpedt of a fimiiitude of fymptoms, 

&c. they have the fame denomination as fome others, 

yet are of a different origin, feat, or the like, from the 

fame. 

NOTION, in logic, an idea or reprefentation of 

any thing in the mind. See Logic and Meta¬ 
physics. 

NOTITIA, in literary hiflory, a book that gives 

an account of a particular country, city, or other 

place: fuch is the Notitia Imperii Romani, Notitia 
Romx Antique, Sec. 

NOTO, an ancient, large, and handfome town of 
Sicily, and capital of the Val-di-Noto. It was entirely 

ruined by an earthquake in 1693; but the inhabi 

tants built another town at fome diftance from it, 

which they call Noto Nuovo. E. Long. 14. o. N. 
Lat. 36. 50. 

Noto (Val-di), one of the three valleysorprovinces 
into which Sicily is divided; and it lies between the 

fea, Val-di-Demona, and Val-di-Mazara. Noto is 
the capital town. 

NOTONECTA, the boat-fly; a genus ofinfedfs 
belonging to the order of hemiptera. It generally 

inhabits the water, and alway fwims on its back, and 

is very fwift in its motions. Its belly, which it (hews 
while in the water, is of a yellowifh white ; its legs 

are long ; when taken out of the water, it hops. It 

is indeed a very beautiful and very nimble little crea¬ 

ture ; and is common in the ponds of water in Hyde- 

park, and in feveral other places about London. It 

has four wings, fix legs, and no antennae ; it is eight 
inches long, three broad, and two and a half thick. 

The body is black, and of a very particular form, be¬ 

ing flattifh at the belly, and riling to a ridge on the 

middle of the back ; fo that when it fwims, which is 

almoft always on the back, its body refmbles a boat 
in figure. 

The belly is jointed, ftriated, and hairy; and has a 

large opening at the tail, out of which, when hurt, it 

thrufts forth fomething refembling a fling. The head 

and fhoulders are large, hard, and yellow, without any 

fpots; the eyes are large and red, and of a fomewhat 

triangular form. Th* nofe is a long, green, hollow 
probofeis, terminating in a hard and fharp brown 

point; this, in its natural pofture, is kept under the 

belly, and reaches to the middle pair of legs. The 

outer pair of wings are of a pale flefh-colour, with 

fpots of a dead white; thefe are long, narrow, and 

fomewhat tranfparent: they terminate in a roundifh 

point, and perfedfly cover the whole body. The tri¬ 
angular piece which ftands between the top of the 

wings is hard, and perfe&ly black; the inner wings 
are broader and fhorter than the outer ones; they are 

thin and perfe&ly tranfparent, and are of a pale pearl 

colour. The legs are green and hairy; the foremoft 

air are fhorteft; the middle ones longer than thefe; 

ut the hinder pair are greatly longer than all the reft, 

fo that they ferve as oars, and are tufted with hair at 
the end to that purpofe. This creature moftly lives 

in the water, where it preys on fmall infcdls, killing 

them and fucking their juices with its prooofeis, in 

the manner of the water-fcorpion and many other 

aquatic infefls; and it feizes its prey violently, and 

darts with incredible fwiftnefs to a confiderable diftance 

after it. 

Though .it generally lives in the water, it fome- 

times, however, crawls out in good weather; and dry¬ 
ing its wings by expanding them in the fun, takes 

flight, and becomes an inhabitant of the air, not to be 

known for the fame creature, unlefs to thofe who had 

accurately obferved it before ; when tired of flying, or 

in danger of an enemy, it immediately plunges into 

the water. If taken into the hand, it flings, and 

Noto, 
Notonefta 
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; whence the townfmen have excellent cellars for 

liamfe'ife ^ew m‘nutes* This is the fpecies molt frequently met the vaft quantities of malt liquors made here, ;_ 
1 1 with ; but it is not the only notoneftr we have, three fent, aa well as their malt, to molt parts of England. 

or four other kinds, different in fize and colour, be- The fituation of the town is very pleafant, having 
ing found not unfrequently in large waters. meadows on one hand, and hills of a gentle, eafy 

NOTTEBURG, a town of Ruffia, in the pro- afeent, prf the other. It is well fupplied with fuel, 
vines of Ingria, feated on an ifland in the lake Ladoga, both wood and coal, from the foreft ; and with fifh by 

at the place where the river Nieva proceeds from this the Trent, which runs about a mile to the fouth of it, 

lake. It is itrong, has a good citadel, and was capi- and has been made navigable for barges : fo that they 

tal of the province before Peterfburg was built. E. receive by it not only great quantities of cheefe from 

Long. 31. 40. N. Lat. 60. O. Warwickfhire and Staffordftiire; but all their heavy 
NOTTINGHAMSHIRE, a county of England, goods from the Humber, and even from Hull. It is 

bounded on the eail by Lincolnlhire, on thefouth-eaft of great antiquity ; and had anciently a very ftrong 
and fouth by Leicefterfliire, on the welt by Derby- caftle, where is now a fine feat belonging to the duke 

(hire, and on the north and north-weft by Yorklhire.- of Newcaflle. It is noted for its horfe-races on a fine 
It' extends in length 43 miles, 24 in breadth, and 110 courfe on the north fide of the town. The corpora- 

miles in compafs; containing56o,000 acres, 8hundreds, tion is governed by a mayor, recorder, fix aldermen, 
9 market-town, 168 parilhes, 450 villages, about two coroners, two (heriffs, two chamberlains, and 

17590 houfes, and 95000 inhabitants. No county twenty-four common-council men, eighteen of the 
in England enjoys a pleafanter and healthier air. As fenior-council, and fix of the junior, a bell-bearer, 
for the foil, it differs widely in different parts of the and two pinders, one for the fields, and the other for 

county. Towards the weft, where lies the foreft of the meadows. The town being within the jurifdi&ion 
Sherwood, it is fandy; and therefore that part of the of the foreft, the former of thefe pindars is town- 

county is called by the inhabitants, the Sand: but woodward, and attends the foreft courts. It has three 

the fouth and eaft parts, watered by the Trent and neat churches, the chief of which is St Mary’s ; and 
the rivulets that fall into it, are clayey; and for that an alm-houfe, endowed with too 1. a-year, for twelve 

reafon are called by the inhabitants, the Clay. The poor people; with a noble town-houfe, furrounded 
latter is fruitful both in corn and pafture; but the with piazzas. A confiderable trade is carried on in 

former produces little befides wood, coal, and fome glafs and earthen-wares, and frame-dockings, belides 
lead. The county has a variety of commodities and the malt, and malt-liquors, mentioned above. Mar- 

manufa&ures, as wool, leather, tallow, butter, cheefe, fhal Tallard, when a prifouer in England, was con- 

coal, marie, cattle, malt, liquorice, dockings, glafs, fined to this town and county. In the duke of New- 

earthen-wares, and ftrong ale. The principal rivers caftle’s park there is a ledge of rocks hewn into a 

are the Trent and Idle. The Trent, whofe name is church, houfes, chambers, dove-houfes, See. The 
fuppofed to be derived from the French or Latin word altar of the church is natural rock, and between that 

lignifying thirty, either becaufe it receives thirty fmal- and the caftle there is an hermitage of the like work- 

ler rivers, or has thirty different forts of fifh in it, is manfhip. Upon the fide of a hill there is a very ex¬ 

inferior to no river in England, but the Severn, traordinary fort of a houfe, where you enter at the 

Thames, and Humber. It enters the county on the garret, and afeend to the cellar, which is at the top 

fouth-weft, and paffes through it to the north-eaft, of the houfe. Here is a noted hofpital founded by 
where-it enters Lincolnlhire, and after a long courfe John Plumtree, Efq; in the reign of Richard II. for 

falls at laft into the Humber. The Idle rifes in thirteen poor old widows. There are four handfome 

Sherwood-foreft; and after traverfing the northern part bridges over the Trent and Lind. To keep thefe in 

of the county, falls into the Trent upon the borders repair, and other ufes, the corporation has good 
of Yorkfhire and Lincolnlhire. eftates. This town and Winchelfea both give title of 

The fpacious foreft of Sherwood lies in the weft earl to the noble family of Finch. Here David, 

part of the county, and indeed takes up the greateft king of Scots, when a prifoner in England, refided ; 

part of it. It was formerly fo thick, that it was and under-ground in a vault, called Mortimer's hole* 
hardly paffable ; but now it is much thinner. It feeds becaufe Roger Mortimer, earl of March, is faid to 

an infinite number of deer and ftags; and has fome have abfeonded in it, when he was taken and hanged 

towns in it, of which Mansfield is the chief. It by order of Edward III. 
abounds in coal, and a road lies through it for thirty NOVA-scotia. See Nova-Scotia. 

miles together. Since the reign of king Edward I. Nova Zemhla. See Nova Zembla. 
the nobility and gentry have had grants of it. It is NOVALLE, a fmall, rich, and populous town of 

governed by a great number of officers under the earl Italy, between Padus and Trevifo. E. Long. 12. 5. 

of Chefterfield, chief forelter; whofe anceftor. Sir N. Lat. 45. 35. 
John Stanhope, had a grant of it, with liberty to NOVARA, an ancient, well built, and ftrong 

deftroy and kill at pleafure, referving only an hundred town of Italy, in the duchy of Milan, and capital of 
deer in the whole walk. The principal town is the Novarefe, with a bifhop’s fee ; feated upon an 

Nottingham, which gives name to the county. It eminence. E. Long. 8. 35. N. Lat. 45. 25. 

is a handfome town, and a county of itfelf by charter. NOVATIANS, a Cbriftian fed which fprung up 

The name i9 derived from the Saxon word Snottengham, in the third century, fo called from Novatiau a prieft 

which fignifies caves, from the caves and apartments of Rome, or Navatus. See Novatus. 

anciently dug in the rocks on which the town (lands. NOVATION, or Innovation, in the civil law, 

Thefe, being foft, eafily yield to the fpade and pick- denotes the change of one kind of obligation for ano- 

Von. VII, 2 30 R ther; 
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Novatus ther ; as when a promife is accepted inftead of a written 

P obligation. 
_Nove ty. NOVATUS, a pried of Carthage, in the third 

century, who, to avoid being punifhed for a crime, 

jonied with the deacon, named Felicijjimus, againd St 
Cyprian. He went to Rome in 251 ; and there found 

Novatian, a pried who had acquired great reputation 

by his eloquence ; but who murmured at his not be¬ 
ing raifed to the fee of Rome in preference to pope 

Cornelius. Novatus contracted a friendlbip with him ; 

and afterwards, it is faid, getting three ignorant 
bifhops, made them drunk, and then obliged them to 
ordain Novatian bidiop of Rome. This irregular or¬ 

dination produced a very great fchifm ; both Novatus 

and Novatian maintained, that the church had not 
the power to receive thofe to communion who were 
fallen into*idolatry. There are attributed to Novatian, 

the treatife on the Trinity, and the book on Jewilh 

meats, which are among Tertullian’s works; and it 
was he, and not Novatus, who gave his name to the 

feCt called Novations. 

NOVEL, in matters of literature, a fictitious hiftory 
of a feries of entertaining events in common life, where¬ 

in the rules of probability are, or ought to be, ftriCtly 
preferved. 

Novel, in the civil law, a term ufed for the 
conftitutions of feveral emperors, more particularly 

thofe of Juftinian. They were called novels, ei¬ 
ther from their producing a great alteration in the 

face of the ancient law, or becaufe they were made 

on new cafes, and after the revifal of the ancient 
code. 

NOVELTY, or Newness. Of all the circum¬ 

ftances that raife emotions, not excepting beauty, nor 
t Elem.of even greatnefs, fays Lord Karnes f, novelty hath the 
Gritiafm. moft powerful influence. A new object produceth in- 

ftantaneoufly an emotion termed •wonder, which totally 

occupies the mind, and for a time excludes all other 
objefts. Converfation among the vulgar never is more 

interefting than when it turns upon ftrange objeCts and 
extraordinary events. Men tear themfelves from their 

native country in fearch of things rare and new 5 and 

novelty converts into a pleafure, the fatigues and even 

perils of travelling. To what caufe (hall we aferibe 
thefe Angular appearances ? To curiofity undoubtedly; a 

principle implanted in human nature for a purpofe ex¬ 
tremely beneficial, that of acquiring knowledge; and 

the emotion of wonder raifed by new and ftrange ob¬ 

jects, inflames our curiofity to know more of fuch ob¬ 

jects. This emotion is different from admiration: no¬ 
velty, wherever found, whether in a quality or aCtion, 

is the caufe of wonder ; admiration is directed to the 
perfon who performs any thing wonderful. 

During infancy, every new objeCt is probably the 

occafion of wonder, in fome degree ; becaufe, during 

infancy, every object at firft fight is ftrange as well as 

new: but as objeCts are rendered familiar by cuftom, 

we ceafe by degrees to wonder at new appearances, if 
they have any refemblance to what we are acquainted 

with; for a thing muft be Angular as well as new, to 
raife our wonder. To fave multiplying words, we 

would be underftood to comprehend both circumftances 
when we hereafter talk of novelty. 

In an ordinary train of perceptions where one thing 

introduces another, not a fingle objeCt makes its ap- Novelty. 

pearance unexpectedly f: the mind thus prepared for^-^-■ 
the reception of its objeCts, admits them one after an- the article 
other without perturbation. But when a thing breaks Per cep- 

in unexpectedly, and without the preparation of any 110 Ns' I 
connection, it raifes an emotion, known by the name 

of furprife. That emotion may be produced by the 

mod familiar objeCt, as when one unexpectedly meets 
a friend who was reported to be dead ; or a man in 

high life, lately a beggar. On the other hand, a new 
object, however ltrange, will not produce the emotion, 

if the fpeCtator be prepared for the fight: an elephant 
in India will not furprife a traveller who goes to fee 

one; and yet its novelty will raife his wonder: an In¬ 

dian in Britain would be much furprifed to {tumble up¬ 
on an elephant feeding at large in the open fields; but 

the creature itfelf, to which he was accuHomed, would 
not raife his wonder. 

Surprife thus in feveral refpeCts differs from wonder: 

unexpeCtednefs is the caufe of the former emotion; no¬ 
velty is the caufe of the latter. Nor differ they lefs in 

their nature and circumftances, as will be explained by 

and by. With relation to one circumftance they per¬ 
fectly agree; which is, the ftiortnefs of their duration: 

the inftantaneous production of thefe emotions in per¬ 
fection, may contribute to that effeCt, in conformity 

to a general law, That things foon decay which foon 

come to perfection : the violence of the emotions may 
alfo contribute 5 for an ardent emotion, which is not 

fufceptible of increafe, cannot have a long courfe. But 

their {hort duration is occafioned chiefly by that of 
their caufes: we are foon reconciled to an objeCt, how¬ 

ever unexpected; and novelty foon degenerates into 
familiarity. 

Whether thefe emotions be pleafant or painful,’is 
not a clear point. It may appear ftrange, that our 
own feelings and their capital qualities, ffiould afford 

any matter for a doubt: but when we are engroffed by 

any emotion, there is no place for fpeculation 5 and 
when fufficiently calm for fpeculation, it is not eafy to 

recal the emotion with accuracy. New objeCts are 

fometimes terrible, fometimes delightful : the terror 

which a tyger infpires is greateft at firft, and wears off 
gradually by familiarity: on the-other hand, even wo¬ 

men will acknowledge that it is novelty which pleafes 
the mo(l in a new faihion. It would be rafh however 

to conclude, that wonder is itfelf neither pleafant nor 

painful, but that it affumes either quality according to 

circumftances. An objeCt, it is true, that hath a 

threatening appearance, adds to our terror by its no¬ 

velty: but from that experiment it doth not follow, 
that novelty is in itfelf difagreeable; for it is perfectly 
confident, that we be delighted with an objeCt in one 

view, and terrified with it in another, A river in flood 
fwelling.over its banks, is a grand and delightful ob¬ 

ject; and yet it may produce no fmall degree of fear 

when we attempt to crofs it: courage and magnani¬ 
mity are agreeable; and yet, when we view thefe qua¬ 

lities in an enemy, they ferve to increafe our terror. 

In the fame manner, novelty may produce two effeCts 
clearly diftinguilhable from each other: it may, di- 

reCtly and in itfelf, be agreeable; and it may have an 

oppofite effeCt indireCtly, which is, to infpire terror ; 

for when a new objeCt appears in any degree danger- I 
OUSj 
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ous, our ignorance of its powers and faculties affords 

"ample fcope for the imagination to drefs it in the moft 
frightful colours. The firft fight of a lion, for ex¬ 

ample, may at the fame inftant produce two oppofite 
feelings, the pleafant emotion of wonder, and the pain¬ 

ful paflion of terror: the novelty of the objeCt pro¬ 
duces the former direCtly, and contributes to the lat¬ 

ter indirectly. Thus when the fubjeCl is analifed, 

we find, that the power which novelty hath indi- 
dircCtly to inflame terror, is perfectly confiftent with 

its being in every circumftance agreeable. The mat¬ 

ter may be put in the cleared light, by adding the 
following circumftances. If a lion be firft feen from 

a place of fafety, the fpe&acle is altogether agreeable 

without the leaft mixture of terror. If, again, the 
firft fight puts us within reach of that dangerous ani¬ 

mal, our terror may be fo great as quite to exclude 

any fenfe of novelty. But this faft proves not that 
wonder is painful: it proves only, that wonder may be 

excluded by a more powerful paflion. Every man may 
be made certain from his own experience, that wonder 

raifed by a new objeCt that is inoffenfive, is always 

pleafant; and with refpeCt to offenfive objeCts, it ap¬ 

pears, from the foregoing deduction, that the fame muft 

hold as long as the fpeCtator can attend to the no¬ 

velty. 
Whether furprife be in itfelf pleafant and painful, is 

a queftion not lefs intricate than the former. It is cer- 
tain'lhat furprife inflames our joy when unexpectedly 

we meet with an old friend; and not lefs our terror 

when we (tumble upon any thing noxious. To clear 

that queftion, the firft thing to be remarked is, that 

in fome inftances an unexpected objeCt overpowers the 
mind, fo as to produce a momentary ftupefaCtion: 

where the objeCt is dangerous, or appears fo, the hid¬ 
den alarm it gives, without preparation, is apt totally 

to unhinge the mind, and for a moment to fufpend all 
its faculties, even thought itfelf; in which ftate a man 

is quite helplefs ; and if he move at all, is as like to 
run upon the danger as from it. Surprife carried to 
fuch a height, cannot be either pleafant or painful; be- 

caufe the mind, during fuch momentary ftupefaCtion, 
is in a good meafure, if not totally, infenfible. 

If we then inquire for the character of this emotion, 

it muft be where the unexpected objeCt or event pro- 

duceth lefs violent effeCts. And while the mind re¬ 

mains fenfible of pleafure and pain, is it not natural to 

fuppofe, that furprife, like wonder, fhould have an in- Novelty, 
variable character? It would appear, however, that “ 

furprife has no invariable character, but affumes that 
of the objeCt which raifes it. Wonder being an emo¬ 

tion invariably raifed by novelty, and being diftinguifh- 

able from all other emotions, ought naturally to pof- 

fefs one conftant character. The unexpected appear¬ 
ance of an objeCt, feems not equally intitled to pro¬ 

duce an emotion diftinguilhable from the emotion, plea¬ 

fant or painful, that is produced by the objeCt in its 
ordinary appearance : the effeCt it ought naturally to 
have, is only to fwell that emotion, by making it more 

pleafant or more painful than it commonly is. And that 
conjecture is confirmed by experience, as well as by 

language which is built upon experience: when a man 

meets a friend unexpectedly, he is faid to be agreeably 
furprifed; and when he meets an enemy unexpectedly, 

he is faid to be difagreeably furprifed. It appears, 
then, that the foie effeCt of furprife is to fwell the emo¬ 
tion raifed by the objeCt. And that effeCt can be clear¬ 

ly explained :- a tide of connected perceptions glide 

ently into the mind, and produce no perturbation ; 
ut an objeCt breaking in unexpectedly, founds an a- 

larm, roufes the mind out of its calm ftate, and direds 

its whole attention to the objeCt, which, if agreeable* 
becomes doubly fo. Several circumftances concur to 

produce that effeCt: on the one hand, the agitation of 
the mind and its keen attention, prepare it m the mod: 

effectual manner for receiving a deep impreflion : on 

the other hand, the objeCt, by its fudden and unfore- 

feen appearance, makes an impreflion, not gradually as 

expeCted objeCts do, but as at one ftroke with its whole 
force. The circumftances are precifely fimilar where 

the objeCt is in itfelf difagreeable (a). 

The pleafure of novelty is eafily diftinguifhed from 
that of variety: to produce the latter, a plurality of 

objeCts is neceffary; the former arifes from a circum¬ 
ftance found in a Angle objeCt. Again, where objeCts, 

whether coexiftent or in fucceffion, are fufficiently di- 
verfified, the pleafure of variety is complete, though 

every (ingle objeCt of the train be familiar; but the 

pleafure of novelty, direCtly oppofite to familiarity, re¬ 
quires no diverfification. 

There are different degrees of novelty, and its ef¬ 
fects are in proportion. The lowed degree is found in 

objeCts furveyed a fecond time after a long interval; 

and that in this cafe an objeCt takes on fome appear- 

30 R j ance 

(a) What the Marefchal Saxe terms le tceur hui7iai?i, is no other than fear oceafioned by furprife. It is owing to 
that caufe that an ambu(h is generally fo deftruCtive: intelligence of it beforehand renders it perfectly harmlefs. The 
Marefchal gives from Csefar’s Commentaries two examples of what he calls le cosur humain. At the fiege of Amiens 
by the Gauls, Casfar came up with his army, which did not exceed 7000 men; and began to intrench himfelf in fuch 
hurry, that the barbarians, judging him to be afraid, attacked his intrenchments with great fpirit. During the 
time they were filling up the ditch, he iifued out with his cohorts, and by attacking them unexpectedly (truck a pa¬ 
nic that made them fly with precipitation, not a (ingle man offering to make a ftand. At the liege of Alefia, the 
Gauls infinitely fuperior in number attacked the Roman lines of circumvallation, in order to raife the fiege. Csefar 
ordered a body of his men to march out filently, and to attack them on the one flank, while he with another body 
did the fame on the other flank. The furprife of being attacked when they expeCted a defence only, put the Gauls 
into diforder, and gave an eafy victory to Csefar. 

A third may be added not lefs memorable. In the year 846, an obftinate battle was fought between Xamire king 
of Leon, and Abdoulrahman the Moorilh king of Spain. After a very long conflict, the night only prevented the 
Arabians from obtaining a complete victory. The king of Leon, taking advantage of the darknefs, retreated to a 
neighbouring hill, leaving the Arabians matters of the field of battle. Next morning, perceiving that he could not 
maintain his place for want of provifions, nor be able to draw off his men in the face of a victorious army, he ranged 
bis men in order of battle, and, without lofing a moment,marched to attack the enemy, refolving to conquer or die. 
The Arabians, aftonilhed to be attacked by thole who were conquered the night before, loft all heart: fear fucceed- 
ed to aftonilhment, the panic was univerfal, and they all turned their backs without almoft drawing a fword. 
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Novelty, ance of novelty, is certain from experience: a large 

- building of many parts varioufly adorned, or an exten- 

live field embellifhed with trees, lakes, temples, ftatues, 

and other ornaments, will appear new oftener than 

once: the memory of an objeft fo complex is foon loft, 

of its parts at leait, or of their arrangement. But ex¬ 

perience teaches, that, even without any decay of re¬ 

membrance, abfence alone will give an air of novelty 

to a once familiar objedt; which is not furprifing, be- 

caufe familiarity wears off gradually by abfence: thus 
a perfon with whom we have been intimate, return¬ 

ing after a long interval, appears like a new acquain¬ 

tance. And diftance of place contributes to this 

appearance, not lefs than diftance of time: a friend, 
for example, after a Ihort abfence in a remote coun¬ 

try, has the fame air of novelty as if he had return¬ 

ed after a longer interval from a place nearer home: 

the mind forms a connexion between him and the 
remote country, and beftows upon him the Angula¬ 

rity of the objedts he has feen. For the fame reafon, 

when two things equally new and lingular are prefent- 

ed, the fpedlator balances between them ; but when 
told that one of them is the product of a diftant quar¬ 

ter of the world, he no longer hefitates, but clings to 

it as the more Angular: hence the preference given to 

foreign luxuries, and to foreign curiofities, whidrap- 

pear rare in proportion to their original diftance. 

The next degree of novelty, mounting upward, is 

found in objedts of which we have fome information at 

fecond hand ; for defcriptioo, though it contribute to 

familiarity, cannot altogether remove the appearance 

of novelty when the objedt itfelf is prefented: the firft 

fight of a lion occafions fome wonder, after a thorough 

acquaintance with the corredteft pidtures and ftatues 

of that animal. 
A new object that bears fome diftant refemblance 

to a known fpecies, is an inftaftce of a third degree of 
novelty : a ftrong refemblance among individuals of 

the fame fpecies, prevents almoft entirely the effedl of 

novelty, unlefs diftance of place or fome other circum- 

ftance concur; but where the refemblance is faiut, fome 

degree of wonder is felt, and the emotion rites in pro¬ 

portion to the faintnefs of the refemblance. 

The higheft degree of wonder arifeth from unknown 

objedts that have no analogy to any fpecies we are ac¬ 

quainted with. Shakefpeare in a fimile introduces that 

fpecies of novelty: 

As glorious to the fight 
As is a winged melTenger from heaven 
Unto the white up turned wond’ring eye 
Of mortals, that fall back to gaze on him 
When he bcflrtdes the lazy-pacing clouds 
And fails upon the befom of the air. 

Romeo and JuRet. 

One example of that fpecies of novelty deferves pe¬ 

culiar attention ; and that is, when an objedt altoge¬ 

ther new is feen by one perfon only, and but once. 
Thefe circumftances heighten remarkably the emotion: 

the Angularity of the fpedlator concurs with the An¬ 

gularity of the objedt, to inflame wonder to its higheft 

pitch. 
In explaining the effedts of novelty, the place a be¬ 

ing occupies in the fealeof exiftence, is a circumftance 

that mnft not be omitted. Novtlty in the individuals 
of a low clafs is perceived with indifference, or with a 

very flight emotion: thus a pebble, however Angular 

in its appearance, fcarce moves our wonder. The emo- Novelty, 

tion rifes with the rank of the-objedt ; and, other cir- Novelliira- 

cumftances being equal, is ftrongeft in the higheft or¬ 

der of exiftence; a ftrange infedt affects us more than 

a ftrange vegetable; and a ftrange quadruped more 
than a ftrange infedt. 

However natural novelty may be, it is a matter of 

experience, that thofe who relifh it the moft are care¬ 

ful to conceal its influence. Love of novelty, it is true, 
prevails in children, in idlers, and in men of (hallow 

underftanding,: and yet, after all, why (hould one be 

afhamed of indulging a natural propenflty? A diftinc- 

tion will afford a fatisfadtory anfwer. No man is afha¬ 

med of curioAty when it is indulged to acquire know¬ 

ledge. But to prefer any thing merely becaufe it is 

new, fhows a mean tafte which one ought to be afha¬ 

med of: vanity is commonly at the bottom, which 

leads thofe who are deAcient in tafte to prefer things 

odd, rare, or Angular, in order to diftinguifh them- 

felves from others. And in fadt, that appetite, as 
abovementioned, reigns chiefly among perfons of a 

mean tafte, who are ignorant of reftned and elegant 
pleafures. 

One Anal caufe of wonder, hinted above, is, that 
this emotion is intended to ftimulate our curioAty. 

Another, fomewhat different, is, to prepare the mind 

for receiving deep impreffions of new objedts. An ac¬ 

quaintance with the various things that may affedt us, 

and with their properties, is effential to our well-being: 

nor will a flight or fuperflcial acquaintance be fuffi- 

cient; they ought to be fo. deeply engraved on the 

mind, as to be ready for ufe upon every occaflon. 

Now, in order to a deep impreflion, it is wifely con¬ 

trived, that things (hould be introduced to our ac¬ 
quaintance with a certain pomp and folemnity produc¬ 

tive of a vivid emotion. When the impreflion is once 

fairly made, the emotion of novelty being no longer 

neceffary, vanifheth almoft inftantaneoufly; never to 

return, unlefs where the impreflion happens to be ob¬ 

literated by length of time or other means, in which 

cafe the fecond introduction hath nearly the fame fo- 

lemnity with the Arft. 

Deftgning wifdom is no where more eligible than ia 

this part of the human frame. If new objedts did not 
affedt us in a very peculiar manner, their imprtflions 

would be fo flight as fcarce to be of any ufe in life: 

on the other hand, did objedts continue to affedl us 

as deeply as at Arft, the mind would be totally en- 

groffed with them, and have no room left either for 
action or refledlion. 

The Anal caufe of furprife is ftill more evident than 
of novelty- Self-love makes us vigilantly attentive to 

felf-prefervation; but felf-love, which operates by 

means of reafon and refledlion, and impels not the 
mind to any particular objedt or from it, is a principle 

too cool for a fudden emergency ; an objedt breaking 

in unexpectedly, affords no time for deliberation; and 

in that cafe, the agitation of furprife comes in feafon- 

ably to roufe felf-love into adtion: furprife gives the 

alarm; and if there be any appearance of danger, our 

whole force is inftantly fummoned to fhuu or to pre¬ 

vent it. 
NOVELLARA, a handfome town of Italy, and 

capital of a fmall diftridt of the fame name, with a 

handfonae caftle, where their fovereign refides. E. Lon. 
10. 



Novemviri io. 37. N. Lat. 45. 50. 

II NOVEMVIRI, nine magiftrates of Athens, 

num U" ^ofe government lafted but for one year. The firft 
of whom was called archon, or prince ; the fecond ba- 
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tonine); now Gurk/cld in Carfnthia.—A fixth Novio- Novogorod 

dunum Sueftonum, the fame with Augufta Sueflionum. . H 
—A feventh, Noviodunum of the Veromandui in Gallia ^Tu,:ccnljl 
Belgica, (Caefar): now Noyon in the Ifle of France, oti 

flius t or king; the third potemarchus, or general of the borders of Picardy. 

the army: the other fix were called thefmotheta, or NOVOGOROD welicki, -or Great Novogorod, a 
lawgivers. They took an oath to obferve the laws; rich and very large town of the Ruffian empire, and 
and in cafe of failure, obliged themfelves to beftow capital of a duchy of the fame name, with an arcb- 

upon the commonwealth a ftatue of gold as big as bilhop’s fee, and a caftle where the arch hi fit op and 
themfelves. Tliofe who difeharged their office with the waiwode refide. It is commonly called the grand 

honour, were received into the number of the fenators magazine, becaufe hither they bring their rich mer- 
Of Areopagus. 

NOVI, a town of Italy, in the territory of Genoa, 

on the confines of the Milanefe. It was taken by the 

Piedmontefe in 1746. E. Long. 8. 48. N. Lat. 
44. 45. 

Novi-ihi'ZdT, a confiderable town of Turkey in 

Europe, and in Servia, near the river Orefco. E. Long. 

20. 24. N. Lat. 43. 25. 
NOVIGRAD, a fmall but ftrong town of Upper 

Hungary, capital of a county of the fame name, with 

a good caflle, feated on a mountain near the Danube. 

E. Long. 18. 10. N. Lat. 47.50. 
Novigrad, a fmall but ftrong town of Dalmatia, 

with a caftle, and fubjeft to the Turks; feated on a 
Jake of the fame name, near the gulph of Venice. 

E. Long. 16. 45. N. Lat. 44. 30. 
Novigrad, a very ftrong place of Servia, fubjeft to 

the Turks; feated near the Danube. E. Long. 26. 5. 

N. Lat. 45. 5. 
NOVICE, a perfon not yet flailed or experienced N. Lat. 53.45. 

Chandifes that come from the Levant. It contains 180 

churches and monafteries, and carries on a great trade 
in Ruffia leather. It is feated on the river Wolcoff, 

near the lake Horten. E. Long. 33. 40. N. Lat. 
58. 23. 

Novogorod JVelicki, a province of Mofcow, bounded 
on the north by Ingria; on the eaft by part of the 

duchy of Belozero, and that of Tuera, which alfo 
bounds it on the fouth, with the province of Rzeva; 
and on the weft by Plefcow. It is full of lakes and 

forefts; however, there are fome places which produce 
corn, flax, hemp, honey, and wax. 

Novogorod Serpjkoi, a ftrong town of the Ruffian 
empire, and capital of a province of Siberia of the 

fame name, feated on the river Dubica, in E. Long. 

33. 20. N. Lat 52. 30. 

NOVOGORODECK, a town of Lithuania, and 
capital of a palatinate of the fame name. It is a large 

town, and fituated in a vaft plain, in E. Long. 25. 30. 

in an art or profeffion. 
In the ancient Roman militia, novicii, or novitii, 

were the young raw foldiers, diftinguifhed by this ap¬ 

pellation from the veterans. 
In the ancient orders of knighthood, there were 

novices, or clerks in arms, who went through a kind 

of apprcnticeftiip ere they were admitted knights. 

See Knight. 
Novice is more particularly ufed in monafteries for 

a religious yet in his, or her, year of probation, and 

who has not made the vows. 
I11 fome convents, the fub-prior has the direction of 

the novices. In nunneries, the novices wear a white 

veil; the reft a black one. 
NOVICIATE, a year of probation appointed for 

the trial of religious, whether or no they have a voca¬ 
tion, and the neceffary qualities for living up to the 

rule; the obfefvation whereof they are to bind them¬ 

felves to by vow. The noviciate lafts a year at leaft; 

in fome houfes more. It is efteemed the bed of the 

civil death of a novice, who expires to the world by 

profeffion. 
NOVIODUNUM (Caefar), a town of the iSdui, 

NOURISHMENT. See Nutrition. 

Nourishment of Vegetables. See Agriculture, 

Part I. Sect. 1. and 2. and Plants; alfo the article 

Composts. 
NOWED, in heraldry, fignifies “ knotted,” from 

the Latift nodatus; being applied to the tails of fuch 
creatures as are very long, and fometirnes reprefented 

in coat-armour as tied up in a knot. 
NUAYHAS, the Ague-tree; a name given by 

the Indians to a fort of Bamboo-cane, the leaves of 
which falling into the water, are faid to impregnate 

it with fuch virtue, that the bathing in it afterwards 

will cure the agtfe. They ufe alfo a decodtion of the 

leaves to diflolve coagulated blood, giving it inter¬ 
nally, and at the fame time rubbing the bruifed part 

externally with it. It is faid that this plant bears its 
flowers only once in its life; that it lives 60 years be¬ 

fore thefe make their appearance; but that when they 
begin to ithew themfelves, it withers away in about a 

month afterwards; that is, as foon as it has ripened 

the feed. There feems to be fomething of fusion in 
the account of many other particulars relating to this 

tree in the Hortus Malabaricus; but it feems certain, 

commodioufly hated on the Liguris: the Nivemum that the length of the ftalks, or trunk, mu ft be very 

of Antonine. Now Nevers in the Orleanois, on the great: for, in the gallery of Leyden, there is pre- 

Loire.——A fecond Noviodunum of the Aulerci Dia- ferved a cane of it 28 feet long; and another not 

blintes, in Gallia Celtica, (Antonine); called Novio- much fhorter in the Afhmolean mufeum at Oxford, 
dunum, (Ptolemy), and Noningentum Rotrudum by the and which is more than eight inches in diameter: 

moderns: Nogente le Rotrou, capital of the duchy of yet both thefe appear to be only parts of the whole 
Perche._A third, of the Biturfges, (Caefar): Now trunk, they being nearly as large at one end as at the 

Nueve fur Bar anion; a village 15 miles to the north 
of Bourges, towards Orleans.—A fourth, of Mcefia 

Inferior, (Ptolemy), fituate on the liter: now Nivorz, 

in Beflar abia.—A fifth, of Pannotiia Superior, (An¬ 

other. 
NUBECULA, little cloud, in medicine, a term 

fometirnes ufed for dileafe in the eye, v herein objects 

appear as through a cloud or mat: 
- - - The 



Nubecula 

Number. 
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The nubecula feems to arife from certain grofs par¬ 

ticles detained in the pores of the cornea, or fwim- 
ming in the aqueous humour, and thus intercepting 

the rays of light. 
Nubecula, or Nubes, is alfoufed for what we other- 

wife call albugo. See Albugo. 
Nubecula is alfo ufed for a matter in form of a 

cloud, fufpended in the middle of the urine. 
NUBIA, a country of Africa, bounded on the north 

by Egypt, on the fouth by Abyfiinia, on the eaft by 

the coaft of Abefli or Abex, and on the weft by Zaara 

and Nigritia. It is faid to be 400 leagues in length, 
and 200 in breadth, and to be watered by a river which 

falls into the Nile; but of thefe dimenfions we have 

little certainty, and nothing can be depended upon con¬ 
cerning the nature of the country or its inhabitants. 

NUCLEUS, in general, denotes the kernel of a nut, 

or even any feed inclofed within a hulk. The term 

nucleus is alfo ufed for the body of a comet, otherwife 

called its head. 
NUDITIES, in painting and fculpture, thofe parts 

of an human figure which are not covered with any 
drapery; or thofe parts where the carnation appears. 

NULLITY, in law, ftgnifies any thing that is null 

•or void : thus there is a nullity of marriage, where per- 
fons marry within the degrees, or where infants marry 

withoct con lent of their parents or guardians. 
NUMANTIA, a very noble city, the ornament of 

the Hither .Spain, (Florus); as appears from the Nu- 
mantine war:: and though deftroyed -By the Romans 

under Scipio ,/Emilianus, it was afterwards no doubt 

reftored, ’becaufe mentioned not only by Ptolemy, but 

alfo by An'tonine, who determines its fituation be¬ 
tween Uxama and Turiafo; and Strabo fays,.the Du- 

rius run by it, while Hill recent and near its fource. 
With 4000 men it held out a liege of 14 years, a- 

gain ft 40,000 Romans. And all this it did, like an¬ 
other Sparta, without walls and without turrets; but 

this is doubtfully mentioned by authors.—Numantini, 

the people; who, after a tedious and clofe fiege, and 

after ftruggling long with famine, at length deftroyed 

themfelves and their city by fire. 
NUMBER, an affemblage offeveral units, or things 

of the fame kind. See Arithmetic; and Metaphy¬ 

sics, n° 62—65. 
Number, fays Malcolm, is either abftr’aft or appli- 

.cate ; Abflradl, when referred to things in general, 
without attending to their particular properties ; and 

applicate, when confidered as the number of a parti¬ 

cular fort of things, as yards, trees, or the like. 
When particular things are mentioned, there is al¬ 

ways fomething more confidered than barely their 
numbers; fo that what is true of numbers in the ab- 

ftraft, or when nothing but the number of things is 

confidered, will not be true when the queftion is li¬ 

mited to particular things: for inftarce, the number 

two is lefs than three ; yet two yards is a greater 

quantity than three inches: 3nd the reafon is,becaufe 

regard mult be had to their different natures as well as 

number, whenever things of a different fpecies are 

confidered ; for though we can compare the number of 

fuch things abftraftedly, yet we cannot compare them 

in any applicate fenfe. And this difference is necef- 

fary to be confidered, becaufe upon it the true fenfe, and 

the poflibility or impoffibility, of fomequeftiens depend. 

Number is unlimited in refpeft of iticreafe; becaufe Number, 

we can never conceive a number fo great, but ftill there 
is a greater. However, in refpeft of decreafe, it is 
limited ; unity being the firft and leaft number, below 

which therefore it cannot dtfeend. 

Kinds and Dijltndions of Numbers. Mathemati¬ 

cians, confidering number under a great many rela¬ 
tions, have eftabliftied the following diftinftions. 

Broken numbers are the fame with fraftions. 

Cardinal numbers are thofe which exprefs the 
quantity of units, as 1, 2, 3, 4, &c. whereas ordi¬ 

nal numbers are thofe which exprefs order, as ill, 2d, 

3d, fcfc. 
Compound number, one divifible by fome other num¬ 

ber befides unity; as 12, which is divifible by 2, 3, 
4, and 6. Numbers, as 12 and 15, which have fome 

common meafure befides unity, are faid to be com¬ 
pound numbers among themfelves. 

Cubic number is the produdl of afqnare number by 
its root: fuch is 27, as being the produft of the 

fquare number 9, by its root 3. All cubic numbers, 
whofe root is lefs than 6, being divided by 6, the re¬ 

mainder is the root itfelf: thus 27-f-6 leaves the re¬ 

mainder 3, its root; 215, the cube of 6, being di¬ 
vided by 6, leaves no remainder; 343, the cube of 
7, leaves a remainder 1, which, added to 6, is the 

-cube root; and 512, the cube of 8, divided by 6, leaves 

a remainder 2, which, added to 6, is the cube root. 

Hence the remainders of the divifions of the cubes 

above 216, divided by 6, being added to 6, always 
gives the root of the cube fo divided, till that remain¬ 

der be 5, and confequently 11, the cube-root of the 

number divided. But the cubic numbers above this, 

being divided by 6, there remains nothing, the cube 
root being 12. Thus the remainders of the higher 

cubes are to be added to 12, and not to 6 ; till you 

come to r 8, when the remainder of the divifion mull 
be added to 18 ; and fo on ad infinitum. 

Determinate number is that referred to fome given 

unit, as a ternary or three: whereas an indeterminate 

one is that referred to unity in general, and is called 

quantity. 
Homogeneal numbers, are thofe referred to the fame 

unit; as thofe referred to different units are termed he- 

terogeneal. 

Whole numbers are others called integers. 

Rational number, is one commenfurable with uni¬ 

ty y as a number, ineommenfurable with unity, is term¬ 
ed irrational, or a furd. 

In the fame manner, a rational whole number is that 
whereof unity is an aliquot part ; a rational broken 

number, that equal to fome aliquot part of unity; and 

a rational mixed number, that confifting of a whole 
number and a broken one. 

Even number, that which may be divided into two 

equal parts without anyfra&ion, as 6, 12, £sV. The 

fum, difference, and produft, of any number of even 

numbers, is always an even number. 

An evenly even number, is that which may be mea- 

fured, or divided, without any remainder, by another 

even number, as 4 by 2. 
An unevenly even number, when a number may 

be equally divided by an uneven number, as 20 by 5. 

Uneven number, that which exceeds an even num¬ 

ber, at leaft by unity, or which cannot be divided into 

two 
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Number, two equal parts, as 3, 5, fee. 

' The fum or difference of two uneven numbers makes 

an even number ; but the faAum of two uneven ones 
makes an uneven number. 

If an even number be added to an uneven one, or If 
the one be fubtraAed from the other, In the former 

cafe the fum, in the latter the difference, is an uneven 

number ; but the faAum of an even and uneven num¬ 
ber is even. 

The fum of any even number of uneven numbers Is 
an even number ; and the fum of any uneven number 
of uneven numbers is 3n uneven number. 

Primitive or prime numbers, are thofe divifible only 
by unity, as 5, 7, £sV. And prime numbers among 

themfelves, are thofe which have no common meafure 
befides unity, as 12 and ig. 

Perfect number, that whofe aliquot parts added to¬ 

gether make the whole number, as 6, 28; the ali¬ 
quot parts of 6 being 3, 2, and 1=6 j and thofe of 
28, being 14, 7, 4, 2, i, = 28. 

ImperfeA numbers, thofe whofe aliquot part* ad¬ 

ded together make either more or lefs than the whole. 
And thefe are diltinguilhed into abundant and defec¬ 

tive: an inftance in the former cafe is 12, whofe ali¬ 

quot parts 6, 4, 3, 2, 1, make 165 and in the 

latter cafe 16, whofe aliquot parts 8, 4, 2, and 1, 
make but 15. 

Plain number, that arifing from the multiplication 

of two numbers, as 6, which is the produA of 3 by 2j 

and thefe numbers are called the ftdes of the plane. 
Square number is the produA of any number multi¬ 

plied by itfelf; thus 4, which is the faAum of 2 by 2, 
is a fquare number. 

Even fquare number added to its root makes an even 

number. 

Polygonal or polygonous numbers, the fums of 

arithmetical progreffions beginning with unity: thefe, 

where the common difference is 1, are called triangu¬ 

lar numbers } where 2,fquare numbers ; where 3, pen¬ 

tagonal numbers; where 4, hexagonal numbers; where 
5, kept agonal numbers, &c. 

Pyramidal numbers, the fums of polygonous num¬ 

bers, colleAed after the fame manner as the polygons 
themfelves, and not gathered out of arithmetical firogrefilons, are called firjl pyramidal numbers : the 

urns of the firft pyramidals are called fecondpyrami- 

dalsi &c. 
If they arife out of triangular numbers, they are call¬ 

ed triangular pyramidal numbers ; if out of pentagons, 

frji pentagonal pyramidals. 
From .the manner of fumming up polygonal num¬ 

bers, it is eafy to conceive how the prime pyramidal 

. , r . . la—2)//3+3»3—la—c )n 
numbers are lound, viz.'—--—-----ex- 

o 

preffes all the prime pyramidals. 
The following curious property of the number 9 de- 

ferve3 to be remarked, That its produAs compofe al¬ 

ways either 9 or fome leffer produA of 9 ; if you add 
together all the charaAers, of which any of the for¬ 

mer produAs is compofed. Thus, of 18, 27, 36,. 

which are produAs of 9, you make 9 by adding 1 to 

8, 2 to 7, 3 to 6. Thus 369 is a produA alfo of 9 ; 

and if you add 3, 6, and 9, you make 18, a Jeffer 

produA of 9. 

Golden Number, See Astronomy, n° 304—307. Number. 

Numbers, in poetry, oratory, Sec. are certain mea-- 
fures, proportions, or cadences, which render a verfe, 
period, or fong, agreeable to the ear, 

Poetical numbers confift in a certain harmony in the 
order, quantities, &c. of the feet and fyllables, which 
make the piece mufical to the ear, and fit for finging, 

for which all the verfes of the ancients were intended. 
See Poetry.—It is of thefe number? Virgil fpeaks in 
his ninth Eclogue, when he makes Lycidas fay, Ku- 

meros memini, Ji verba tenerem; meaning, that al¬ 
though he had forgot the words of the verfes, yet he 
remembered the feet and meafure of which they were 
compofed. 

Rhetorical or profaic numbers are a fort of fimple 
unaffeAed harmony, lefs glaring than that of verfe, 

but fuch as is perceived and affeAs the mind with plea- 
fure. 

The numbers are that by which the ftyle is faid to 
be eafy, free, round, flowing, &c. Numbers are 
things abfolutely neceffary in all writing, and even in 
all fpeech. Hence Ariftotle, Tully, Quintilian, See. 

lay down abundance of rules as to the belt manner of 
intermixing daAyles, fpondees, anapefts, &c. in or¬ 

der to have the numbers perfeA. The fubftance of 
what they have faid, is reducible to what follows. 
1. The ftyle becomes numerous by the alternate dif- 

pofition and temperature of long and fhort fyllables, 
fo as that the multitude of ftiort ones neither render it 
too hafty, nor that of long ones too flow and languid : 

fometimes, indeed, long and fhort fyllables are thrown 

together defignedly without any fuch mixture, to paint 
the flownefs Or celerity of any thing by that of the 

numbers ; as in thefe verfes of Virgil: 

IIR inter fefe magna vi braebia tollunt; 
and 

Radii iter liquidum, celeres neque commovct alas. 

2. The ftyle becomes numerous, by the intermixing 
words of one, two, or more fyllables 5 whereas the 

too frequent repetition of monofyllables renders the 
ftyle pitiful and grating, 3. It contributes greatly to 
the numeroufnefs of a period, to have it clofed by mag¬ 

nificent and well-founding words. 4. The numbers 
depend not only on the noblenefs of the words in the 

clofe, but of thofe in the whole tenor of the period. 

4. To have the period flow eafily and equally ; the 
liarfh concurrence of letters and words is to be ftu- 

dioufly avoided, particularly the frequent meeting of 
rough confonants; the beginning the firft fyllable of 

a word with the laft of the preceding ; the frequent 
repetition of the fame letter or fyllable ; and the fre¬ 

quent ufe of the like ending words. Eaftly, the ut- 
moft care is to be taken left, in aiming at oratorial 

numbers, you (hould fall into poetical ones; and inftead 

of profe> write verfe. 
Book of Numbers, the fourth book of the Penta¬ 

teuch, taking its denomination from its numbering the 

families of Ifrael. 
A great part of this book is hiftorical, relating to 

feveral remarkable paffages-in the Ifraelites march 

through the wildernefs. It contains a diftinA relation 

of their feveral movements from one place to another,, 
or their 42 ftages through the wildernefs, and many 

other things, whereby \ve are inftruAed and confirm- 
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Nnmeral. ed in fome of the weightieft truths that 1 ave imme¬ 

diate reference to God and his providence in the world. 

But the grcateft part of this book is fpent in enume¬ 
rating thofe'laws and ordinances, whether civil or ce¬ 

remonial, which were given by God, but not mention¬ 
ed before in the preceding books. 

NUMERAL letters, thofe letters of the alpha¬ 
bet which are generally ufed for figures ; as I, one ; 

V, five ; X, ten ; L, fifty ; C, a hundred ; D, five 

hundred ; M, a thoufand, &c. 
It is not agreed how the Roman numerals origi¬ 

nally received their value. It has been fuppofed 

that the Romans ufed M to denote 1000, becaufe 
it is the firft Utter of milk, which is Latin for 

1000; and C to denote too, becaufe it is the firft 

letter of centum, which is Latin for 100. It has 
alfo been fuppofed, that D being formed by divi- 

viding the old M in the middle, was therefore ap¬ 
pointed to (land for 500, that is, half as rauch as the 

M ftood for when it was whole; and that L being 

half a C, was, for the fame reafon, ufed to denomi¬ 
nate 50. But what reafon is there to fuppofe, that 
1000 and too were the numbers which letters were 

firft ufed to exprefs ? And wh3t reafon can be affigned 
why D, the firft letter in the Latin word decern, ten, 

fhould not rather have been .chofen to ftand for that 

number, than for 500 becaufe it had a rude refem- 

blance to half an M ? But if thefe queftiona could be 
fatisfa&orily anfwered, there are other numeral letters 

which have never yet been accounted for at all. Thefe 

confiderations render it probable, that the Romans did 

not, in their original intention, ufe letters to exprefs 

numbers at all; the moll natural account of the mat¬ 
ter feems to be this : 

The Romans probably put down a fingle (Iroke, I, 
for one, as is dill the practice of thofe who fcore on 
a date or with chalk: this ftroke, I, they doubled, 

trebled, and quadrupled, to exprefs 2, 3, and 4: thus, 

II. III. IIII. So far they could eafily number the 

minuins, or ttrokes, with a glance of the eye. But 
they prefently found, that if more were added, it 

would foon be neceffary to tell the ftrokes one by one: 

for this reafon, when they came to 5, they exprefled it 
by joining two ftrokes together in an acute angle thus, 

V; which will appear the more probable, if it be con- 

fidered, that the progreflion of the Roman numbers is 

from 5 to 5, /. from the fingers on one hand to the 
fingers on the other.—Ovid has touched upon the ori¬ 

ginal of this in his Fajlorum lib. iii. and Vitruv. lib. 
c. 1. has made the fame re-mark. 

After they had made this acute angle V. for five, 
they added the fingle ftrokes to it to the number of 4, 

thus, VI. VII. VIII. VIIII. and then as the mi¬ 
nima could not be further multiplied without confu- 

fion, they doubled their acute angle, by prolonging 

the two lines beyond their interfeflion thus, X. to de¬ 

note two fives, or ten. After this they doubled,trebled, 

and quadrupled, this double acute angle thus, XX. 

XXX. XXXX. they then, for the fame reafon which 

induced them firft to make a fingle and then to double 

it, joined two fingle ftrokes in another form, and inftead 

of an acute angle, made a right angle L, to denote 

fifty. When this 50 was doubled, they then-doubled 

the right angle thus C, to denote too, and having 

numbeied this double right angle four times, thus Eh. 

CCC. CCCC; when they came to the fifth number, as Numera- 

before, they reverted it, and put a fingle ftroke before t!on 

it thus 13, to denote 500; and when this 500 was !.. 
doubled, then they alfo doubled their double right 

angle, fetting two double right angles oppofite to 
each other, with a fingle ftroke between them, thus ci l 

to denote 1000: when this note for 1000 had been 

four times repeated, then they put down 133 for 5,000, 

LCI33 for 10,000, and 1333 for 50,000, rXEI333 

for 100,000, 13333 for 500,000, and CCCC13333 for 
one million. 

That the Romans did not originally write M for 
IOOO, and C for 100, but fquare characters, as they 

are written above, we areexprefsly informed by Pau- 

lus Manutius ; but the corners of the angles being cut 

off by the tranferibers for difpatch, thefe figures were 

gradually brought into what are now numeral letters. 

When the corners of CI3> were made rcund, it ftood 

thus CI3> which is fo near the Gothic m, that it foon 

deviated into that letter; fol3 having the corner made 
round, it ftood thus 13, and then eafily deviated into 

D. c alfo became a plain C by the fame means; the 

fingle redangle which denoted 50, was, wi:hout alte¬ 
ration, a capital L; the double acute angle was an 

X; the fingle acute angle aV confonant; and a plain 

fingle ftroke, the letter I,; and thus thefe feven let¬ 
ters, M, D, C, L, X, V, I, became numerals. 

NUMERATION, or Notation, in arithmetic, the 
art of exprefiing in characters any number propofed in 

words, or of exprefiing in words any number propofed 
in char; ders. See Arithmetic, p. 653. 

NUMERICAL, Numerous, or Numeral, fome* 
thing belonging to numbers; as numerical algebra is 
that which makes ufe of numbers, inftead of letters of 

the alphabet.—Alfo numerical difference is that by 
which one man is diftiuguiftied from another. Hence a 

thing is faid to be numerically the fame, when it is fa 
in the ftrideft fenfeof the word. 

NUMIDA, in ornithology, a genus belonging to 
the order of galltna:. On each fide of the head there is 

a kind of coloured flefhy horn ; and the beak is fur- 
11 idled with cere near the noftrils. There is but one 

fpecies, the meleagris, or Guinea-hen ; a native of 
Africa. It is of the fize of the common hen, but with 

a longer neck. Its body is (loped like that of a par¬ 
tridge, and its colour is all over a dark grey, very 

beautifully fpotted with fmall white fpecks; there is a 
black ring round the neck ; its head is reddifh, and it 

is blue under the eyes. They naturally herd toge¬ 
ther in large numbers, and breed up their young in 

common ; the females taking care of the broods of 

others, as well as of their own. Barbot informs us, 

that in Guinea they are in flocks of 200 or 300, that 
perch, in trees, and feed on worms and graflioppers; 

that they are run down and taken by dogs; and that * 

their flelh is tender and fweet, generally white, though 

fometimes black. They breed very well with us. 

NUMIDIA, an ancient kingdom of Africa, bound¬ 

ed on the north by the Mediterranean Sea ; on the 
fouth by Gaetulia, or part of Libya Interior ; on the 

weft by the Mulucha, a river which feparated it from 

Mauritania ; and on the eaft by the Tufca, another 

river which bounded it in common with Africa Pro¬ 

pria. Dr Shaw has rendered it probable, that the ri¬ 
ver which formerly went under the denominations of 

Mahft, 

t 
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Malva, Malvana, Mu'ucha, and Molochaih, is the 

' fame with that now called Mullooiah by the Al¬ 

gerines ; in which cafe, the kingdom of Numidia mull 

have extended upwards of 500 miles in length: its 
breadth, however, cannot be fo well afcertained ; but 

fuppofing it to have been the fame with that of the 

prelent kingdom of Algiers, in the narrowed part it 

mull have been at lead 40 miles broad, and in the wi¬ 
de d upwards of 100. 

This county included two didri&s; one inhabited by 

the Maffyli, and the other by the Mafafyli; the latter 

being alfa called in after-times, Mauritania Ceefarien- 

fts, and the former Numidia Propria. The country 

of the Maffyli, or, as fome call it. Terra Metagonitis, 

was feparated from the proper territory of Carthage 

by its eadern boundary the river Tufca, and from the 

kingdom of the Mafaefyli, or Mauritania Caefarienfis, 

by the river Ampfaga. It feems to correfpond with 

that part of the province of Condantina lying between 

the Zaine and the Wed al Kibeer, which is above 130 

miles long, and more than 100 broad. The fea-coaft 

of this province is for the mod part mountainous and 
rocky, anfwering to the appellation given to it by A- 

bulfeda, viz. El Ed<waa, the high or lofty. It is far 
from being equal in extent to the ancient country of 

the Mafaefyli, which, Strabo informs us, was yet in¬ 
ferior to the country of the MafTyli. Its capital was 

Cirta, a place of very confiderable note among the an¬ 

cients. 

The mod celebrated antiquarians agree, that the 

tra&, extending from the idhmus of Suez to the lake 

Tritonis, was chiedy peopled by the defendants of 

Mizraim ; and that the poderity of his brother Put, 

or Phut, fpread themfelves all over the country be¬ 

tween that lake and the Atlantic ocean. To this no¬ 

tion Herodotus gives great countenance: for he tells 

us, that the Libyan Nomades, whofe territories to 

the wed were bounded by the Triton, agreed in their 

cudoms and manners with the Egyptians; but that 

the Africans from that river to the Atlantic Ocean, 
differed in almod all points from them. Ptolemy men¬ 

tions a city called Putea near Adrametum; and Pliny, 
a river of Mauritania Tirigitana, known by the name 

of Fut, or Phut ; and the diftrift adjacent to this ri¬ 

ver was called Regio Phutenfis, which plainly alludes 

to the name of Phut. That word fignifies fcatter- 

ed, or difperfed, which very well agrees with what 

Mela and Strabo relate of the ancient Numidians; fo 

that we may, without any fcruple, admit the Abori¬ 

gines of this country to have been the defendants of 

Phut. 
The hidory of Numidia, during many of the early 

ages, is buried in oblivion. It is probable, however, 

that as the Phoenicians were matters of a great part of 

the country, thefe tranfadlions had been recorded, and 

generally known to the Carthaginians. King Jarbas 

probably reigned here as well as in Africa Propria, if 

not in Mauritania, and other parts of Libya, when Di¬ 

do began to build Byrfa. It appears from Judin, that 

about the age of Herodotus, the people of this coun¬ 

try were called both Africans or Libyans and Numi¬ 

dians. Judin likewife intimates, that about this time 

the Carthaginians vanquiflied both the Moors or Mau¬ 

ritanians, and Numidians ; in confequence of which 

they were excufedfrom paying the tribute which had 

Vol. VII. 2 

hitherto been demanded of them. NnmMis. 

After the conclufion of the fird Punic War, the A- —— 
frican troops carried on & bloody conted againd their 

maders the Carthaginians; and the mod active in this 
rebellion, according to Diodorus Siculus, were a part 

of the Numidian nation named Micatanians. This fo 

incenfed the Carthaginians, that after Hamilcar had 
cither killed or taken prifoners all the mercenaries, he 

fent a large detachment to ravage the country of thofs 

Numidians. The commandant of that detachment ex¬ 
ecuted his orders with the utmod cruelty, plundering 

the didrid in a terrible manner, and crucifying all the 

prifontrs, without didindion, that fell into his hands. 

This filled the red with fuch indignation and refent- 

ment, that both they and their poderity ever after¬ 

wards bore an implacable hatred to the Carthagi¬ 
nians. 4 

In the time of the fecond Punic war, Syphax, kingHMory of 

of the Mafaefyli, entered into an alliance with the R°* 1^$ Mafi. 
mans, and gave the Carthaginians a confiderable de-ni(ra> 
feat. This induced Gala, king of the Maffyli, to 

conclude a treaty with the Carthaginians, in confe¬ 

quence of which his fon Mafiniffa marched at the head 

of a powerful army to give Syphax battle, The con¬ 
ted ended in favour of Mafiniffa ; 30,000 of the Maf- 

faefyli wrere put to tjie fword, and Syphax driven into 

Mauritania; and the like bad fuccefs attended Syphax 

in another engagement, where his troops were entire¬ 
ly defeated aud difperfed. 

Gala dying whild his fon Mafiniffa was afting at 

the head of the Numidian troops fent to the adidancc 
of the Carthaginians in Spain, his brother Defalces, 

according to the edablilhed rules of fucceflion in Nu¬ 

midia, took poffeffiou of the Maffylian throne. That 

prince dying foon after his acceffion, Capufa his elded 

fon fucceeded him. But he did not long enjoy his 

high dignity; for one Mezetulus, a perfon of the 

royal blood, but an enemy to the family of Gala, 

found means to excite a great part of his fubjetds to 

revolt. A battle foon took place between him and 
Capufa; in which the latter was (lain with many of 

the nobility, and his army entirely defeated. But 

tho’ Mezetulus thus became poffeffed of the fovereign- 

ty, he did not think proper to affume the title of king, 
but dyled himfelf guardian to Lacumaces, the furvi- 

ving fon of Defalces, whom he graced with the royal 

title. To fupport himfelf in his ufurpation, he mar¬ 

ried the dowager of Defalces, who was Hannibal’s 

niece, and confequently of the mod powerful family-in 
Carthage. In order to attain the fame end, he fent 

ambaffadors to Syphax, to conclude a treaty of al¬ 

liance with him. In the mean time Mafiniffa, recei¬ 

ving advice of his uncle’s death, of his coufin’s flaugli- 
ter, and of Mezetulus’s ufurpation, immediately pafs- 

ed over to Africa, and went to the court of Bocchar 

king of Mauritania, to folicit fuccours. Bocchar, 

fenfible of the great iujudice done Mafiniffa, gave 
him a body of 4000 Moors to efcort him to his do¬ 

minions. His fubjefts, having been apprifed of his 
approach, joined him upon the frontiers with a party 

of 500 men. The Moors, in purfuance of their orders, 

returned home, as foon as Mafiniffa reached the con¬ 

fines, of his kingdom. Notwithdanding which, end 
the fmall body that declared for him having acciden¬ 

tally met Lacumaccs atThapfus with an efcort going 
30 S to 
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Numidia. to implore Syphax’s affiftance, he drove him into the 

“town, which he carried by affanlt, after a faint refin¬ 

ance. However, Lacumacea, with many of his men, 
found means to efcape to Syphax. The fame of this 

exploit gained Mafinifla great credit, infomuch that 

the Numidians flocked to him from all parts, and, 
amongft the reft, many of his father Gala’-s veterans, 

who prefled him to make aTpeedy and vigorous pufh 
for his hereditary dominions. Lacumaces havingjoin- 
ed Mezetulus with a reinforcement of Maffasfylians, 

which he had prevailed upon Syphax to fend to the af- 

fiftance of his ally, the ufurper advanced at the head 

of a numerous army to offer Mafinifla battle ; which 

that prince, though much inferior in numbers, did not 

riecline. Hereupon an engagement enfued; which, 
notwithftanding the inequality of numbers, ended in 

the defeat of Lacumaces. The immediate confequence 

of this vidlory to Mafinifla. was a quiet and peaceable 

pofleffion of his kingdom; Mezetulus and Lacumaces, 

with a few that attended them, flying into the territo¬ 
ries of Carthage. However, being apprehenfive that 

he fhould be obliged to fuftain a war againft Syphax, 
he offered to treat Lacumaces with as many marks of 

diftin&ion as his father Gala had Defalces ; provided 

that prince would put himfelf under his proteftion. 

He alfo promifed Mezetulus pardon, and a reftitution 

of all the effe&s forfeited by his treafonable condudt, 

if he would make his fubmiffion to him. Both of them 

readily complied with the propofal, and immediately 

returned home ; fo that the tranquillity and repofe of 
Numidia would have been fettled upon a folid and lad¬ 

ing foundation, had not this been prevented by Af- 

drubal, who was then at Syphax’s court. He infi- 

nuated to that prince, who was difpofed to live ami¬ 
cably with his neighbours, “ That he was greatly 
miftaken, if he imagined Mafinifla would be fatisfied 

with his hereditary dominions. That he was a prince 

of much greater capacity and ambition, than either 

his father Gala, his uncle Defalces, or any of his fa¬ 

mily. That he had difeovered in Spain marks of a 

moil rare and uncommon merit. And that, in fine, 

unlefs his rifing flame was extinguifhed before it came 
to too great a head, both the MaflWfylian and Cartha¬ 

ginian dates would be infallibly confumed by it.’.* Sy¬ 

phax, alarmed by thefe fuggeftions, advanced with a 

numerous body of forces into a diftrift, which had 
long been in difpute between him and Gala, but was 

then in pofleffion of Mafinifla. This brought on a 

general adlion between thefe two princes; wherein the 

latter was totally defeated, his army difperfed, and he 
himfelf obliged to fly to the top of mount Balbus, at¬ 

tended only by a few of his liorfe. Such a decifive 

battle at the prefent jundture, before Mafinifla was 

fixed in his throne, could not but put Syphax in¬ 

to pofleffion of the kingdom of the Maflyli. Mafi- 

nifla in the mean time made nodturnal incurfions from 
his pod upon mount Balbus, and plundered all the 

adjacent country, particularly that part of the Car¬ 

thaginian territory contiguous to Numidia. This di- 

ftrift he not only thoroughly pillaged, but likewife 

laid wafte with fire and fword, carrying off from 

thence an immenfe booty, which was bought by fome 

merchants, who had put into one of the Carthaginian 
ports for that purpofe. In fine, he did the Carthagi¬ 

nians jnpre damage, not only by committing fuch 
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dreadful devaftations, but by maffacring and carrying 

into captivity vaft numbers of their fubjetls on this 

occafion, than they could have fuftained in a pitched 
battle, or one campaign of a regular war. Syphax, 

at the preffing and reiterated inftances of the Cartha¬ 
ginians, fent Bocchar, one of his moft aftive com¬ 

manders, with a detachment of ,4000 foot, and 2000 

horfe, to reduce this peftilent gang of robbers, pro- 

mifing him a great reward if he could bring Mafinif- 
fa either alive or dead. Bocchar, watching an oppor¬ 

tunity, furprifed the Maffylians, as they were drag¬ 
gling about the country without any order or difei- 

pline; fo that he took many'prifoners, difperfed the 

reft, and purfued Mafinifla himfelf, with a few of his 

men, to the top of the mountain where he had before 

taken poft. Confidering the expedition as ended, he 

not only fent many head of cattle, and the other booty 
that had fallen into his hands, to Syphax, but like¬ 

wife all the forces, except 500 foot and 200 horfe. 

With this detachment he drove Mafinifla from the 
fummit of the hill, and purfued him through feveral 
narrow paffes and defiles, as far as the plains of Clu- 

pea. Here he fo furrounded him, that all the Maf¬ 

fylians, except four, were put to the fword, and Ma- 

finiffa himfelf, after having received a dangerous 
wound, efcaped with the utmoft difficulty. As this1 

was effe&ed by crofiing a rapid river, in which attempt 

two of his four attendants perifhed in the fight of the 

detachment that purfued him, it was rumoured all 

over Africa, that Mafinifla alfo was drowned ; which 

gave inexprt'ffible pleafure to Syphax and the Cartha¬ 

ginians. For fome time he lived undifeovered in a 

cave, where he was fupported by the robberies of the 

two horfemen that had made their efcape with him. 
But having cured his wound by the application of 

fome medicinal herbs, he boldly began to advance to¬ 

wards his own frontiers, giving out publicly that he 
intended once more to take pofleffion of his kingdom. 

In his march he was joined by about 40 horfe, and, 

foon after his arrival amongft the Maflyli, fo many 

people flocked to him from all parts, that out of them 

he formed an army of 6000 foot, and 4000 horfe. With 

thefe forces, he not only reinftated himfelf in the pof- 

feffion of his dominions, but likewife laid wafte the 

borders of the Maffaefyli. This fo irritated Syphax, 

that he immediately affembled a body of troops, and 

encamped very commodioufly upon a ridge of moun¬ 

tains between Cirta- and Hippo. His army he com¬ 

manded in perfon; and detached his fon Vermina, with 

a confiderable force, to take a compafs, and attack the 
enemy in the rear. In purfuaticc of his orders, Ver¬ 

mina fet out in the beginning of the night, and took 

poft in the place appointed him, without being difeo¬ 
vered by the enemy. In the mean time Syphax de¬ 

camped, and advanced towards the Maflyli, in order 

to give them battle. When he had poffeffed himfelf 

of a rifing ground that led to their camp, and con¬ 

cluded that his fon Vermina mufthave formed the am- 

bufeade behind them, he began the fight. Mafinifla 

being advantageonfly ported, and his foldiers diftin- 
guifhing themfelves in an extraordinary manner, the 

difpute was long and bloody. But Vermina unex* 

peiledly falling upon their rear, and by this means 

obliging them to divide their forces, which were 

fcarce able before to oppofe the main body under Sy- 

Numidia 
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imiii*. phax, they were foon thrown into confufion, and for- 

" ced to betake themfelves to a precipitate flight. All 

the avenues being blocked up, partly by Syphax, and 
partly by his fon, fuch a dreadful daughter was made 

of the unhappy Maffyli, that only Mafinifla himfelf, 

with 60 horfe, efcaped to the Leffer Syrtis. Here he 

remained, betwixt the confines of the Carthaginians 
and Garamantes, till the arrival of Laslius and the 

Roman fleet on the coaft of Africa. What happened 

immediately after this junction with the Romans, be¬ 
longs to the article Rome. 

It will be fufficient therefore in this place to ob- 

ferve, that, by the afiiftance of Radius, Mafinifla at lad 

reduced Syphax’s kingdom. According to Zonaras, 

Mafinifla and Scipio, before the memorable battle of 

Zama, by a ftratagem deprived Hannibal of fome ad¬ 
vantageous polls; which, with a folar eclipfe happening 

during the heat of the aftion,and not a little intimida¬ 

ting the Carthaginian troops, greatly contributed to the 
victory the Romans obtained. At the concluflon there¬ 

fore of the fecond Punic war, he was amply rewarded 

by the Romans for the important fervices he had done 

them. As for Syphax, after the lofs of his dominions, 

he was kept in confinement for fome time at Alba; 

from whence being removed in order to grace Scipio’s 

triumph, he died at Tibur in his way to Rome. Zo¬ 
naras adds, that his corpfewas decently interred; that 

all the Numidian prifoners were releafed ; and that 

Vermina,by the afiiftance of the Romans, took peace¬ 

able poffefiion bf his father’s throne. However, part 
of the Mafisefylian kingdom had been before annexed to 

Mafiniffa’s dominions, in order to reward that prince 

for his Angular fidelity and clofe attachment to the 

Romans. 

This feems to be countenanced by the epitomizer of 
Livy, who gives us fufficiently to underftand, that Sy¬ 

phax’s family, for a confiderable term after the con- 

clufion of the fecond Punic war, reigned in one part 

of Numidia. For he intimates, that ArchobarzaBes, 
Syphax’s grandfon, and probably Vermina’s fon, ho¬ 

vered with a powerful army of Numidians upon the 
Carthaginian frontiers a few years before the begin¬ 

ning of the third Punic war. This he feems to have 
done, either in order to cover them, or to enable the 

Carthaginians to make an irruption into Mafiniffa’s 

territories. Cato, however, pretended that thefe for¬ 

ces, in conjunction with thofe of Carthage, had a de- 
fign to invade the Roman dominions, which he urged 

as a reafon to induce the confcript fathers to deftroy 

the African republic. 
Nothing is further requifite, in order to complete 

the hiftory of this famous prince, than to exhibit to 

our readers view fome points of his condtift towards 

the decline, and at the clofe, of life ; the wife difpo- 

fitions made after his death by jRmilianus, in order 

to the regulation of his domeftic affairs; and fome par¬ 
ticulars relating to his charafter, genius, and habit 

of body, drawn from the moft celebrated Grfek and 

Roman authors. 
By drawing a line of circumvallation around theCar- 

thaginian army under Afdrubal, ported upon an emi¬ 

nence, Mafinifla cut off all manner of fupplies from 

them ; which introduced both the plague and famine 

into their camp. As the body of Numidian troops 

employed in this blockade was not near fo numerous as 

the Carthaginian forces, it is evident, that the line NumMiV. 

here mentioned mull have been extremely ftrong, and 
confequently the effeft of great labour and art. The 

Carthaginians, finding themfelves reduced to the laft 

extremity, concluded a peace upon the following 
terms, which Mafinifla dictated to them: 1. That 

they fhould deliver up all deferters. 2. That they 
fliouid recal their exiles, who had taken refuge in his 

dominions. 3. That they fhould pay him 5000 talents 

of filver within the fpace of 50 years. 4. That their fol- 
diers fhould pafs under the jugum, each of them car¬ 

rying off only a fingle garment. As Mafinifla him- 

felf, though between 80 and 90 years of age, con¬ 
ducted the whole enterprife, he muft have been ex¬ 

tremely well verfedin fortification, and other branches 

of the military art. His underftanding likewife he 
muft have retained to the laft. This happened a fhort 

time before the beginning of the third Punic war. See 

Carthage. 

Soon after, the confuls landed an army in Africa, in Mafinifla 
order to lay fiege to Carthage, without imparting to difpleafed 

Mafinifla their defign. This not a little chagrined him, ™'th 
as it was contrary to the former praftice of the Ro- omans‘ 

mans; who in the preceding war had communicated 
their intentions to him, and confulted him on all oc- 

cafions. When, therefore, the confuls applied to him for 

a body of his troops to aft in concert with their forces, 

he made anfwer, “ That they fhould have a reinforce¬ 
ment from him when they flood in need of it.” It 

could not but be provoking to him to confider, that 

after he had extremely weakened the Carthaginians, 
and even brought them to the brink of ruin, his pre¬ 

tended imperious friends fhould come to reap the fruits 

of his viftory, without giving him the lead intelligence 

of it. 
However, his mind foon returned to its natural bias, 

which was in favour of the Romans. Finding his end 

approaching, be fent to ^Emilianus, then a tribune in 
the Roman army, to defire a vifit from him. What he 
propofed by this vifit, was to invert him with full 

powers to difpoft of his kingdom and eftate as he fhould 
think proper, for the benefit of his children. The 
high idea he had entertained of that young hero’s abi¬ 

lities and integrity, together with his gratitude andaf- 

feftion for the family into which he was adopted, in- 6 

duced hirQ to take this ftep. But, believing that death But leaves 
would not permit him to have a perfonal conference every thing 

with .ffUmilianus upon this fubjeft, he informed his 

and children in his laft moments, that he had impower- Emilianus. 
ed him to difpofe in an abfolute manner of all his pof- 

fefiions, and to divide his kingdom amongft his fons. 

To which he fubjoined, “ I. require, that whatever 
iEmilianus may decree, fhall be executed as punctually 

as if I myfelf had appointed it by my will.” Having 

uttered thefe words, he expired, at above 90 years of 

age. 
This prince, during his youth, had met with ftrange 

reverfes of fortune. However, fays Appian, being 
fupported by the divine proteftion, he enjoyed an un¬ 

interrupted courfe of profperity for a long feries of 

years. His kingdom extended from Mauritania to the 

wefttrn confines of Cyrenaica ; from whence it ap¬ 
pears, that he was one of the moft powerful princes of 

Africa. Many of the inhabitants of this vaft traft he 

civilized in a wonderful manner, teaching them to cul- 

30 S 2 tivate 
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Numidia. tlvate their foil, and to reap thofe natural advantages 

which the fertility of fome parts of their country of¬ 

fered them. He was of a more robuft habit of body 
than any of his cotemporaries, being bleffed with the 

greateft health and vigour; which was doubtlefis owing 

to his extreme temperance, and the toils lie incef- 

fantly fuftained. We are informed by Polybius, that 

fometimes he ftood upon the fame fpot of ground from 

morning till evening, without the leaft motion, and at 

others,continued as long in a fitting pofture. He 

would remain on horftback forfeveral days and nights 

together, without being fenfible of the leaft fatigue. 
Nothing can better evince the ftrength of his conftitu- 

tion, than his youngelt fon, named Stembal, Sthemba, 

or Stembanus, who was but four years old at his de- 

ceafe. Though 90 years of age, he performed all the 

exercifes ufedby young men, -and always rode without 

a faddle. Pliny tells us, that he reigned above 60 

years. He was an able commander, and much facili¬ 

tated the reduction of Carthage. Plutarch from Po¬ 

lybius obferves, that the day after a great victory won 

over the Carthaginians, Mafinifla was feen fitting at 

the door of his tent, eating a piece of brown bread. 

Suidas relates, that, to the laft, he could mount his 

horfe without any affi(lance. According to Appian, 
he left a numerous well-difciplined army, and an im- 

menfe quantity of wealth, behind him. 

Mafinifla, before his death, gave his ring to his el- 
deft fon Micipfa ; but left the diftribution of all his 

other tffeds and poflefiions amongft his children, en¬ 

tirely to iEmilianus. Of 54 fons that furvived him, 

only three were legitimate, to wit, Micipfa, Gulufla, 

and Maftanabal. iEmilianus, arriving at Cirta after 

he had expired, divided his kingdom, or rather the 

government of it, amongft thefe three, though to the 
others he gave confiderable poffeflions. To Micipfa, 

who was a prince of a pacific difpofition, and the eldeft 

fon, he afligned-Cirta, the metropolis, for the place 

of his refidence, in exclufion of the others. Gulufla, 

the next to him, being a prince of a military genius, 

had the command of the army, and the tranfading of 

all affairs relating to peace or war, committed to his 

care. And Manaftabal, the youngeft, had the admi- 

niftration of juftice, an employment fuitable to his 

education, allotted him. They enjoyed in common the 

immenfe trealhres Mafinifla had amafled, and were all 

of them dignified by iEmilianus with the royal title. 

After he had made thefe wife difpofitions, that young 
nobleman departed from Cirta, taking with him a 

body of Numidian troops, under the conduit of Gu¬ 

lufla, to reinforce the Roman army, that was thenac- 

tingagainft the Carthaginians. 

Maftanabal and Gulufla died foon after their father, 

' as appears from the exprefs teftimony of Salluft. We 
find nothing more remarkable of thefe princes, befides 

whathasbeen already related, than that the latter conti¬ 

nued to affift the Romans in the third Punic war; and 

that the former was pretty well verfed in the Greek lan¬ 

guage. Micipfa therefore became foie poflefior of the 

kingdom of Numidia. In bis reign, and the confu- 

late of M. Plautius Hypfasus and M. Fulvius Flaccus, 
according to Orofius, a great part of Africa was co¬ 

vered with loculls, which deftroyed all the produce of 

the earth, and even devoured dry wood. But at laft 

they were a'l carried by the wind into the African fea, 

out of which being thrown in vaft heaps upon the Numidia. jjj 

fhore, a plague enfued, which fwept away an infinite ’ 'll' 

number of animals of all kinds. In Numidia only, 

perifhed 800,000 men, and in Africa Propria 200,000: 

amongft the reft, 30,000 Roman foldiers quartered in 
and about Utica for the defence of the la It province. 

At Utica, in particular, the mortality raged to iuch 

a degree, that 1500 dead bodies were carried out of 

one gate in a day. Micipfa had two fons, Adherbal 

and Hiempfal, whom he educated in his palace, to¬ 

gether with his nephew Jugurtha. That young prince 

was the fon of Maftanabal ; but his mother having 

been only a concubine, Mafiniffa had taken no great 

notice of him. However, Micipfa confidering him as a 

prince of the blood, took as much care of him as he 

did of his own children. ,-j I 

Jugurtha poffefled feveral eminent qualities, which Hiftory of * 1 
gained him univerfal efteem. He was very handfome, Jugurtha. sj 

endued with great ftrength of body, and adorned with 

the lined intelledual endowments. He did not devote 

himfelf, as young men commonly do, to a life of lux¬ 

ury and pleafure. He ufed to exercife himfelf, with 

perfons of his age, in running, riding, hurling the 

javelin, and other manly exercifes, fuited to the mar¬ 

tial genius of the Numidians ; and though he furpaffed 

all his fellow fportfmen, there was not'one of them 

but loved him. The chace was his only delight; but 

it was that of lions, and other favage beads. Salluft, 
to finilh his character, tells us, that he excelled in all 

things, and fpoke,very little of himfelf. 

So confpicuous an aflemblage of fine talents and per- 

fedions, at firft charmed Micipfa, who thought them 
an ornament to his kingdom. However, he foon be¬ 

gan to refled, that he was confiderably advanced in 

years, and his children in their infancy; that mankind 

naturally thirfted after power , and that nothing wa3 
capable of making men run greater lengths than a vi¬ 

cious and unlimited ambition. Thefe refledions foon 

excited his jealoufy, and determined him to expofe Ju¬ 

gurtha to a variety of dangers, fome of which, he en¬ 

tertained hopes, might prove fatal to him. In order to 

this, he gave him the command of a body of forces 
which he fent to afiift the Romans, who were at that 

time btfieging Numantia in Spain. But Jugurtha, by 

his admirable condud, not only efcaped all thofe dan¬ 

gers, but likewife won the efteem of the whole army, 

and the friendftiip of Scipio, who fent a high charac¬ 

ter of him to his uncle Micipfa. However, that ge¬ 

neral gave him fome prudent advice in relation to his 

future condud ; obferving, no doubt, in him certain 
fparks of ambition, which, if lighted into a flame, he 

apprehended might one day be produdive of the moft 
fatal confequences. 8 

Before this laft expedition, Micipfa had endeavour- is dreaded 
ed to find out fome method of taking him off privau-by king 

ly; but his popularity amongft the Numidians obliged 
that prince to lay afide all thoughts of this nature. 

After his return from Spain the whole nation almoft 

adored him. The heroic bravery he had (hewn there, 

his undaunted courage, joined to the utmoft calmnefs 

of mind, which enabled him to preferve a juft medium 

between a timorous forefight and an impetuous rafti- 

nefs, a circumftance rarely to be met with in perfons 
of his age, and above all the advantageous teftimo- 

nials of his condud given by Scipio, attraded an "Uni¬ 
verfal 
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1 Numufia. verfal efteem. Nay, Micipfa himfelf, charmed with 

■' * the high idea the Roman general had entertained of 

his merit, changed his behaviour towards him; refol- 

ving, if poffible, to win his affettion by kindnefe. He 

therefore adopted him, and declared him joint heir 

with his two fons to the crown. Finding, fome few 

years afterwards, that his end approached, he fent for 

all three to his bed-fide; where, in the prefence of the 

whole court, he defirea Jugurtha to recollect with what 

extreme tendernefs he had treated him, and confequent- 

9 ly to confider how well he had deferved at his hands, 

u Who ne- He then intreated him to proteft his children on all 
verthelefs occafions; who, being before related to him by the 

hinTwhh *‘e8 were noW by their father’s bounty be- 
the'care of come his brethren. In order to fix him the more firmly 
his chil- in their intereft, he Iikewife complimented him upon 
dren. his bravery, addrefs, and confummate prudence. He 

further inlinuated, that neither arms nor treafures con- 

ftitute the llrength of a kingdom ; but friends, who 

are neither won by arms nor gold, but by real fervices, 

and an inviolable fidelity. “ Now where, (continued 

he), can we find better friends than in brothers? And 

how can that man who becomes an enemy to his rela¬ 

tions, repofe any confidence iu, or depend upon ftran- 

gers?” Then addrefling hirtifelf to Adherbal and Hi¬ 

empfal, “ And you, (faid he), I enjoin always to pay 

the higheft reverence to Jugurtha. Endeavour to imi¬ 

tate, and if poffible furpafs, his exalted merit, that the 

world may not hereafter obferve Micipfa’s adopted fon 

to have reflected greater glory upon his memory than 

hi3 own children.” Soon after, Micipfa, who, accord¬ 

ing to Diodorus, was a prince of an amiable charadler, 

expired. Though Jugurtha did not believe the king 

to fpeak his real fentiments with regard to him, yet 
he feemed extremely pleafed with fo gracious a fpeech, 

and made him an anfwer fuitable to the occafion. 

However, that prince at the fame time was determined 

within himfelf to put in execution the fcheme he had 

formed at the fiege of Numantia, which was fuggefted 
to him by fome fa&ious and abandoned Roman offi¬ 

cers, with whom he there contra&ed an acquaintance. 

The purport of this fcheme was, that he fhould extort 

the crown by force from his two coufins, as foon as 

their father’s eyes were clofed; which they inlinuated 
might eafily be effedled by his own valour, and the 

One of venality of the Romans. Accordingly, a Ihort time 
; whom he after the old king’s death, he found means to affafli- 

murders, nate Hiempfal in the city of Tht’rmida where his 
j: and drives treafures were depofited, and drive Adherbal out of his 

othcr^6 dominions. That unhappy prince found himfelf obli- 
j Cr‘ ged to fly to Rome, where he endeavoured to engage 

the confcript fathers to efpoufe his quarrel; but, not- 

withftanding the juftice of his caufe, they had not vir¬ 

tue enough effettually to fupport him. Jugurtha’s em- 

baffadors, by diftributing vaft fums of money amongft 

the fenators, brought them fo far over, that a majority 

palliated his inhuman proceedings. This encouraged 

thofe minifters to declare, that Hiempfal had been kill¬ 

ed by the Numidians on account of his exceffive cruelty; 

that Adherbal was the aggreffor in the late troubles, 

and that he was only chagrined becaufe he could not 
make that havoc amongft his countrymen he would 

willingly have done. They therefore intreated the fe- 

nate to form a judgment of Jugurtha’s behaviour in 

Africa from his conduft at Nuaianria, rather than from 

the fuggeftions of his enemies. Upon which, by far NumiJia. 

the greateft part of the fenate difeovered themfelves- ' 

prejudiced in his favour. A few however, that were 

not loft to honour, nor abandoned to corruption, in¬ 

filled upon bringing him to condign punilhment. But 

as they could not prevail, he had the befl part of Nu- 

midia allotted him, and Adherbal was forced to reft 
fatisfied with the other. 

Jugurtha finding now by experience, that every thing Venality 
was venal at Rome, as his friends at Numantia hadof the 
before informed him, thought he might purfue his Romans, 

towering projects without any obftrudtion from that 

quarter. He therefore, immediately after the laft di- 

vifion of Micipfa’s dominions, threw off the malic, and 

attacked his coufin by open force. As Adherbal was 

a prince of a pacific difpofition, and almoft in all re- 

fpefts the reverfe of Jugurtha, he was by no mean3 a 

match for him. The latter therefore pillaged the for¬ 

mer’s territories, ftormed feveral of his fortreffes, and 
over-ran a good part of his kingdom without oppolition. 
Adherbal, depending on the friendlhipof the Romans, 

which his father in his laft moments allured him would 

be a ftronger fupport to him than all the troops and 

treafures in the univerfe, difpatched deputies to Rome 

to complain of thefe hoftilities. But whilft he loft his 

time in fending thither fruitlefs deputations, Jugurtha 
overthrew him in a pitched battle, and foon after fhut 

him up in Cirta. During the fiege of this city, a Ro¬ 

man commiffion arrived there, in order to perfuade both 

parties to an accommodation ; but finding Jugurtha 

untra&able, the commiffioners .returned home without 

fo much as conferring with Adherbal. A fecond de¬ 

putation, compofed of fenators of the higheft diftinc- 

tion, with iEmilius Scaurus, prefident of the fenate, 

at their head, landed fome time after at Utica, arwl 
fummoned Jugurtha to appear before them. That 

prince at firft feemed to be under dreadful apprehen- 
fions, efpecially as Scaurus reproached him with his 

enormous crimes, and threatened him with the refent- 

ment of the Romans if he did not immediately raife 

the fiege of Cirta. However, the Numidian by his ad¬ 
drefs, and the irrefiftible power of gold, as was after¬ 

wards fufpedted at Rome, fo mollified Scaurus, that he 

left Adherbal at his mercy. In fine, Jugurtha had 

at laft Cirta furrendered to him; upon condition only, 

that he fhould fpare the life of Adherbal. But the 

mercilefs tyrant, in violation of the laws of nature and 

humanity, as well as the capitulation, when he had got 

poffcffion of the town, ordered him to be put to a moft 

cruel death. The merchants Iikewife, and all the Nu¬ 

midians in the place capable of bearing arms, he caufed, 

without diftinftiou, to be put to the fword. 

Every perfon at Rome infpired with any fentiments 

of humanity, was ftruck with horror at the news of 

this tragical event. However, all the venal fenators 
ftill concurred with Jugurtha’s minifters in palliating 

his enormous crimes. Notwithftanding which, the 

people, excited thereto by Caius Memmius their tri¬ 

bune, who bitterly inveighed againft the venality of 

the fenate, refolved not to let fo flagrant an inftanceof 

villany go unpunifhe4- This difpofition in them in¬ 
duced the confcript fathers Iikewife to declare their in¬ 

tention to chaftife Jugurtha. In order to this, an army 

was levied to invade Numidia, and the cgmmand of it 

given to the COflful Calpurnius Jkftia, a jfcrfon of good 
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Numidia. abilities, but rendered unfit for the expedition he was 

' ‘ to go upon by his infatiable avarice. Jugurtha being 

informed of the great preparations making at Rome to 

attack his dominions, fent his fon thitherto avert*the 

impending ftorm. The young prince was plentifully 

fupplied with money, which he had orders to diftribute 

liberally amongft the leading men. But Beftia, propo- 

fing to himfelf great advantages from an invafion of 

Numidia, defeated all his intrigues, and got a decree 

palled, ordering him and his attendants to depart Italy 

in ten days, unlefs they were come to deliver up the 

king himfelf, and all his territories, to the republic by 

way of dedition. Which decree being notified to them, 

they returned without fo much as having entered the 
gates of Rome; and the conful foon after landed with 

a powerful army in Africa. For fome time he carried 

on the war there very brilkly, reduced feveral ftrong- 

holds, and took many Numidians prifoners. But upon 

the arrival of Scaurus, a peace was granted Jugurtha 

upon advantageous terms. That prince coming from 

Vacca, the place of his refidence, to the Roman camp, 

in order to confer with Beftia and Scaurus, and the 
preliminaries of the treaty being immediately after fet¬ 

tled between them in private conferences, every body 

at Rome was convinced that the prince of the fenate 

and the conful had to their avarice facrificed tKe re¬ 

public. The indignation therefore of the people in 

general, difplayed itfelf in the ftrongeft manner. Metn- 

miu8 alfo fired them with his fpeeches. It was there¬ 

fore refolved to difpatch the prsetor Caffius, a perfon 

they could confide in, to Numidia, to prevail upon Ju¬ 

gurtha to come to Rome, that they might learn from 

the king himfelf which of their generals and fenators 

had been feduced by the peftilent influence of corrup¬ 

tion. Upon his arrival there, he found means to bribe 
one Baebius Salca, a man of great authority amongft 

the plebeians, but of infatiable avarice, by whofe affift- 

ance he efcaped with impunity. Nay, by the efficacy 

of gold, he not only eluded all the endeavours of the 

people of Rome to bring him to juftice, but likewife 

enabled Bomilcar, one of his attendants, to get Maf- 

fiva, an illegitimate fon of Micipfa, afiaflinated in the 

ftreets of Rome. That young prince was advifed by 

many Romans of probity, well-wifhers to the family 

of Maftnifla, to apply for the kingdom of Numidia; 
which coming to Jugurtha’s ears, he prevented the ap¬ 

plication by this execrable ftep. However, he was ob¬ 

liged to leave Italy immediately. 
Jugurtha had fcarce fet foot in Africa when he re¬ 

ceived advice, that the fenate had annulled the Ihame- 

ful peace concluded with him by Beftia and Scaurus. 

Soon after, the conful Albiniis tranfported a Roman 

army into Numidia, flattering himfelf with the hopes 
of reducing Jugurtha to reafon before the expiration of 

his confulate. In this, however, he found himfelf de¬ 

ceived ; for that crafty prince, by various artifices fo 

amufed and impofed upon Albinus, that nothing of 

moment happened that campaign. This rendered him 
llrongly fufpeded of having betrayed his county, after 

the example of his predeceflors. His brother Aulus, 
who fucceeded him in the command of the army, was 

Hill more unfuccefsful; for aftet^ifing from before Su- 

thul, where the king’s treafures were depofited, he 

marched his forces into a defile out of which he found 

it itnpoffible to extricate himfelf. He therefore was 

obliged to fubmit to the ignominious ceremony of paf- Numidia, 

fing under the jugum, with all his men, and to quit 

Numidia entirely in ten days time, in order to deliver 

his tyoops from immediate deftru&ion. The avaricious 
difpofition of the Roman commander had prompted him 

to befiege Suthul, the poffeffion of which place he ima¬ 

gined would make him mafter of all the wealth of Ju¬ 

gurtha, and confequently paved the way to fuch a 

fcandalous treaty. However, this was declared void 

as foon as known at Rome, as being concluded with¬ 

out the authority of the people. The Roman troops 
retired into Africa Propria, which they had now redu¬ 

ced into the form of a Roman province, and there took 
up their winter-quarters. 

In the mean time Caius Mamilius Limetanus, tri¬ 
bune of the people, excited the plebeians to inquire 

into the conduft of thofe perfons by whofe affiftance 

Jugurtha had found means to elude all the decrees of 

the fenate. This put the body of the people into a 

great ferment; which occafioned a profecution of the 

guilty fenators, that was carried on, for fome time, 

with the utmoft heat and violence. Lucius Metellus Metcllus 3 
the conful, during thefe tranfadions, had Numidia fentagainJ 
affigned him for nis province, and confequently was Jugurtha, ] 
appointed general of the army deftined to ad againft 

Jugurtha. As he perfedly difregarded wealth, the Nu- 
midian found him fuperior to all his temptations ; 

which was a great mortification to him. To this he 

joined all the other virtues which conftitute the great 
captain ; fo that Jugurtha found him in all refpeds in- 

acceffible. That prince therefore was now forced to 

regulate his condud according to the motions of Me¬ 

tellus, with the greateft caution, and to exert his utmoft 

bravery, in order to compenfate for that hitherto fo 
favourable expedient which now began to fail him. 

Marius, Metellus’s lieutenant, being likewife a perfon 
of uncommon merit, the Romans reduced Vacca, a 

large opulent city, and the mod celebrated matt in 

Numidia. They alfo defeated Jugurtha in a pitched 

battle; overthrew Bomilcar, one of his generals, up¬ 

on the banks of the Muthullus; and, in fine, forced 

the Numidian monarch to take fhelter in a place ren¬ 

dered almoft inacceffible by the rocks and woods with 

which it was covered. However, Jugurtha fignalifed 
himfelf in a furprifing manner, exhibiting all that could 

be expeded Lorn the courage, abilities, and attention 

of a confummate general, to whom defpair adminifters 
frefh ftrength, and fuggefts new lights. But his troops 

could not make head againft the Romans ; they were 

again worfted by Marius, though they obliged Metel¬ 

lus to raife the fiege of Zama. Jugurtha therefore, 
finding his country every where ravaged, his molt opu¬ 

lent cities plundered, his fortrefies reduced, his towns 

burnt, vaft numbers of his fubjeds put to the fword 

and taken prifoners, began to think ferionfly of coming 

to an accommodation with the Romans. His favourite * 13 

Bomilcar, in whom he repofed the higheft confidence, ; 

but who had been gained over to the enemy by Me- Bomilcar. ; 
tellus, obferving this difpofition, fonnd it no difficult 
matter to perfuade him to deliver up his elephants, 

money, arms, horfes, and deferters, in whom the main 

ftrength of his army confifted, into the hands of the 
Romans. Some of thefe laft, in order to avoid the pu- 

nifhment due to their crime, retired to Bocchus king 

of Mauritania, and lilted in his fervice. But Metellus 

ordering 
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Numidia. ordering him to repair to Tifidium, a city of Nmnidia, 

there to receive farther directions, and he refuting a 

compliance with that order, hodilities were renewed 
with greater fury than ever. Fortune now feemed to 

declare in favour of Jugurtha: he retook Vacca, and 

maffacred all the Roman garrifon, except Turpilius 
the commandant. However, foon after, a Roman le¬ 

gion feized again upon it, and treated the inhabitants 

with the utmoit feverity. About this time, one of Ma- 

ftanabal’s fons, named Gattda, whom Mieipfa in his 

will had appointed to fucceed. to the crown in cafe 
his two legitimate fons and Jugurtha died without 

iffue, wrote to the fenate in favour of Marius, who 
was then endeavouring to fupplant Metellus. That 

prince having his underdanding impaired by a de¬ 

clining date of health, fell a more eafy prey to the 

bafe and infamous adulation of Marius. The Roman, 

foothing his vanity, affured him, that as he was the 

next heir to the crown, he might depend upon being 

fixed upon the Numidian throne, as foon as Jugurtha 
was either killed or taken 5 and that this mud in a fhort 

time happen, when once he appeared at the head of 

,4 the Roman army with an unlimited commiffion. Soon 

A confpi- after, Bomilcar and Nabdalfa formed a defign to affaf- 

racy zgainftfinate Jugurtha, at the indigation of Metellus; but 
.him. this being detedled, Bomilcar and mod of his accom¬ 

plices differed death. The plot however had fuch an 

effeft upon Jugurtha, that he enjoyed afterwards no 

tranquillity or repofe. He fufpeded perfons of all de¬ 

nominations, Numidians as well as foreigners, of fome 

black defigns againd him. Perpetual terrors fat brood¬ 

ing over his mind; infomuch that he never got a wink 

of deep but by dealth, and often changed his bed in a 

low plebeian manner. Starting from his fleep, he 

would frequently fnatch his fword, and break out into 

the mod doleful cries : So drongly was he haunted by 

a fpirit of fear, jealoufy, and didra&ion! 

Jugurtha having dellroyed great numbers of his 
friends on fufpicion of their having been concerned in 

I the late confpiracy, and many more of them deferting 

to the Romans and Bocchus king of Mauritania, he 
found himfelf, in a manner, delTitute of counfellors, 

generals, and all perfons capable of affiding him in 
carrying on the war. This threw him into a deep me- Ilancholy, which rendered him diflatisfied with every 

thing, and made him fatigue his troops with a variety 

of contradi&ory motions. Somttiines he would advance 

with great celerity againd the enemy, and at others 

retreat with no fmall fwiftnefs from them. Then he 

refumed his former courage ; but foon after defpaired 

either of the valour or fidelity of the forces under his 

command. All his movements therefore proved un- 

fuccefsful, and at lad he was forced by Metellus to a 

battle. That part of theNumidian army which Jugurtha 
commanded, behaved with fome refolution ; but the 

other fled at the fird onfet. The Romans therefore 

I ; jje is^de- ent,rt'ly defeated them, took all their flandards, and 
>1 -feated by made a few of them prifoners. Not many of them 
f 1) Metellus. Were (lain in the aftion; fince, as Sallud obferves, the 

Numidians truded more to their heels than to their 

arms for fafety in this engagement. 
Metellus purfued Jugurtha and his fugitives to Tha- 

la. His march to this place being through vad de- 

ferts, was extremely tedious and difficult. But be¬ 

ing fupplied with leathern bottles and wooden veffels 

of all fizes taken from the huts of the Numidians, Numidia. 

which were filled with water brought by the natives, 

who had fubmitted to him, he advanced towards that 
city. He had no fooner begun his march, than a moll 

copious fhower of rain, a thing very uncommon in 

thofe defarts, proved a great and feafonable refrefh- 

ment to his troops. This fo animated them, that upon 
their arrival before Thala, they attacked the town with 

fuch vigour, that Jugurtha, with his family, and 

treafures depofited therein, thought proper to aban¬ 
don it. After a brave defence, it was reduced ; the 

garrifon, confiding of Roman deferters, fetting fire to 

the king’s palace, and confuming themftlves, together 
with every thing valuable to them, in the flames. Ju¬ 

gurtha, being now reduced to great extremities, re¬ 
tired into Gaetulia, where he formed a confiderable 

corps. From thence he advanced to the confines of 

Mauritania ; and engaged Bocchus king of that 
country, who had married his daughter, to en¬ 

ter into an alliance with him. In confequence of 
which, having reinforced his Gaetulian troops with a 

powerful body of Mauritanians, he turned the tables 
npon Metellus, and obliged him to keep clofe within 

his entrenchments. Sallud informs us, that Jugurtha 

bribed Bocchus’s miniders to influence that prince in 
his favour; and that having obtained an audience, he 

inflnuated, that, fhould Numidia be fubdued, Mauri¬ 

tania mud be involved in its ruin, efpecially as the Ro¬ 

mans feemed to have vowed the dedru&ion of all the 

thrones in the univerfe. In fupport of wh3t he ad¬ 
vanced, he produced feveral indances very appofite to 

the point in view. However, the fame author feems 
to intimate, that Bocchus was determined to affift Ju¬ 

gurtha againd his enemies by the flight the Romans 

had formerly fhewn him. That prince, at the firdr 
breaking out ofthe war, had fent embaffadors to Rome, 

to propofe an offenfive and defenfive alliance to. the re¬ 

public; which, though of the utmod confequence to it 

at that jun&ure, a few ofthe mod venal and infamous 
fenators, who were abandoned to corruption, prevent¬ 

ed from taking effeft. This undoubtedly wrought 

more powerfully upon Bocchus in favour of Jugurtha, 
than the relation he dood in to him • For both the 

Moors and Numidians adapted the number of their 

wives to their circumdances, fo that fome had 10, 20, 

&c. to their (hare ; their kings therefore were unli¬ 

mited in this particular, and of courfe all degrees of 

affinity refulting to them from marriage had little 

force. It is obfervable, that the poflerity of thofe an¬ 

cient nations have the fame cudom prevailing amongft 

them at this day. 16 
Such was the fituation of affairs in Numidia, when Marius fuc- 

Metellus received advice of the promotion of Marius6 Mc* 

to the confulate. But, notwithdanding this inju-te 

rious treatment, he geueroufly endeavoured to draw 

off Bocchus from Jugurtha, though this would faci¬ 

litate the reduction of Numidia for his rival. To 
this end ambaffadors were difpatched to the Mauri¬ 

tanian court, who intimated to Bocchus, “ That 

it would be highly imprudent to come to a rupture 
with the Romans without any caufe at all; and that he 

had now a fine opportunity of concluding a mod ad¬ 

vantageous treaty with them, which was much prefe¬ 

rable to a war. To which they added, that whatever 

dependence he might place upon his riches, he ought 
not 
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not to run the hazard of lofing his dominions by em¬ 

broiling himfelf with other ftates, when he could eali- 

ly avoid this; that it was much eafier to begin a war 

than to end it, which it was in the power of the vi&or 

alone to do; that, in tine, he would by no means con- 

fult the intereft of his fubjefts if he followed the defpe- 

rate fortunes of Jugurtha.” To which Bocchus re¬ 

plied, “ That for his part there was nothing he wilh- 

ed for more than peace ; but that he could not help pi¬ 

tying the deplorable condition of Jugurtha; that if 

the Romans, therefore, would grant that unfortunate 

prince the fame terms they had offered him, he would 
bring about an accommodation.” Metellus let the 

Mauritanian monarch know, that it was not in his 

power to comply with what he defired. However, he 

took care to keep up a private negotiation with him 
till the new conful Marius’s arrival. By this conduC 

he ferved two wife ends. Firft, he prevented thereby 

Bocchus from coming to a general aftion with his 
troops; which was the very thing Jugurtha defired, 

as hoping that this, whatever the event might be, 

would render a reconciliation betwixt him and the 

Romans impraCicable. Secondly, this inaCion en¬ 

abled him to difcover fomethiug of the genius and 

difpofition of the Moors; a nation, of whom the Ro¬ 
mans, till then, had fcarce formed any idea; which, 

he imagined, might be of no fmall fervice, either to 

himfelf or his fucceffors, in the future profecution of 

the war. 

Jugurtha, being informed, that Marius, with a 

numerous army, was landed at Utica, advifed Bocchus 

to retire, with part of the troops, to fome place of 
difficult accefs, whilft he himfelf took poft upon ano¬ 

ther inacceffible fpot with the remaining corps. By 

this meafure, he hoped the Romans would be obliged 
to divide their forces, and confequently be more ex- 

pofed to his efforts and attacks. He likewife imagin¬ 

ed, that feeing no formidable body appear, they would 
believe the enemy in no condition to make head 

againft them ; which might occafion a relaxation of 

difcipline, the ufual attendant of a too great fecurity, 

and confequently produce fome good effeC. How¬ 

ever, he was difappointed in both thefe views. For 
Marius, far from fullering a relaxation of difcipline to 

take place, trained up hi3 troops, which confided 
chiefly of new levies, in fo perfeC a manner, that 

they were foon equal in goodnefs to any coufular army 
that ever appeared in the field. He alfo cut off great 

numbers of the Gastulian marauders, defeated many of 
Jugurtha’s parties,-and had like to have taken that 

prince himfelf near the city of Cirta. Thefe advan¬ 

tages, though not of any great importance, intimidated 

Bocchus, who now made overtures for an accommoda¬ 

tion ; but the Romaus, not being fufficiently fatisfied 

of his fincerity, gave no great attention to them. In 

the mean time Marius pulhed on his conquefts, redu¬ 
cing feveral places of lefs note, and at latt refolvcd to 

befiege Capfa. That this enterprize might be con¬ 

duced with the greater fecrecy, he fuffered not the 

lead hint of his detign to tranfpire, even amongd any 

of his officers. On the contrary, in order to blind them, 

he detached A. Manlius, one of his lieutenants, with 

fome light-armed cohorts, to the city of Lares, where 

he had fixed his principal magazine, and depofited the 

military ched. Before Manlius left the camp, that 

he might the more effeCually ,amufe him, he inti- Numidi 

mated, that himfelf with the army fhould take the' 
fame route in a few days: but indead of that, he 

bent his march towards the Tanais, and in fix days 
time arrived upon the banks of that river. Here 

he pitched his tents for a fliort time, in order to re- 

frerti his troops ; which having done, he advanced 

to Capfa, and made himfelf mader of it. As the fi- 

tuation of this city rendered it extremely commodi¬ 

ous to Jugurtha, whofe plan of operations, ever fince 
the commencement of the war, it had exceedingly fa¬ 

voured, he levelled it with the ground after it had been 

delivered up to the foldiers to be plundered. The ci¬ 

tizens likewife, being more drongly attached to that 

prince than any of the other Numidians, on account 

of the extraordinary privileges he indulged them with, 

and of courfe bearing a more implacable hatred to the 

Romans, he put to the fword or fold for Haves. The 

true motive of the conful’s conduA on this occafion 

feems here to be affigned; though we are told by Sal- 

luft, in conformity to the Roman genius, that neither 

avarice nor refentment prompted him to fo barbarous 

an aCion, but only a dtfire to ftrike a terror into the 
Numidians. 

The Numidians, ever after this exploit, dreaded the 
very name of Marius ; who now, in his owfi opinion, 

had eclipfed the glory of all his predeceffor’s great at- 

chievements, particularly the reduction of Thala, a 
city, in ftrength and fituation, nearly refembling Cap¬ 

fa. Following his blow, he gradually prefented him¬ 

felf before molt of the places of ftrength in the enemy’s 

country; many of which either opened their gates, or 

were abandoned, at,his approach, being terrified with 

what had happened to the unfortunate citizens of Cap¬ 

fa. Others taking by force, he laid in allies; and in 
fliort, filled the greateft part of Numidia with blood, 

horror, and confufion. Then, after an obftinate de¬ 

fence, he reduced a caftle that feemed impregnable, 

feated not far from Mulucha, where Jugurtha kept part 

of his treafures. In the mean time, Jugurtha not be¬ 

ing able to prevail upon Bocchus, by his repeated 

felicitations, to advance into Numidia, where he found 
himfelf greatly preffed, was obliged to have re- 

courfe toliis ufual method of bribing the Mauritanian 
minifters, in order to put that prince in motion. He 

alfo promifed him a third part of his kingdom, pro¬ 

vided they could either drive the Romans out of Afri¬ 

ca, or get all the Numidian dominions confirmed to 
him by treaty. 

So confiderable a ceffion could not fail of engaging 

Bocchus to fupport Jugurtha with his whole power. 

The two African monarchs therefore, having joined 

their forces, furprifed Marius near Cirta as he was go¬ 

ing into winter-quarter^. The Roman general was fo 

pulhed on this occafion, that the barbarians thought 

tliemfelves certain of viftory, and doubted not but they 

Ihould be able to extinguilh the Roman name in Nu¬ 

midia. But their incaution and too great fecurity en¬ 

abled Marius to give them a total defeat; which wa3 Jnjrur^a 

followed four days after by fo complete an overthrow,entirely tie 

that their numerous army, confifting of 90,000 men,featcJ- 
by the acceffion of a powerful corps of Moors, com¬ 

manded hy Bocchus’s fon Volux, was entirely ruined. 

Sylla, Marius’s lieutenant, molt eminently diftinguilh- 

ed himfelf in the laftaCion, which laid the foundation 

of 
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■f Numidia. of his future greatnefs. Bocchus, flow looking upon 

Jugurtha’s condition as defperate, and not being wil- 

ip ling to run l'ie r'^< of lofing his dominions, (hewed a 
if Bocchus de-difpofition to clap up a peace with Rome. However, 
| livers up the republic gave him to underftand, that he muft not J Jugurtha toexpe(cj to be ranjjed amongft its friends, till he had 

t ie Romansje]|veretj up into tj,e conful’s hands Jugurtha, the in¬ 

veterate enemy of the Roman name. The Maurita¬ 

nian monarch, having entertained an high idea of an 

alliance with that ftate, refolved to fatisfy it in this 

particular; and was confirmed in his refolution by one 

Dabar, a Numidian prince, the fon of Maffugrada, 

and defcended by his mother’s fide front Mafiniffa. Be¬ 

ing clofely attached to the Romans, and extremely 

agreeable to Bocchus on account of his noble difpofi- 
tion, he defeated all the intrigues of Afpar, Jugurtha’s 

minifter. Upon Sylla’s arrival at the Mauritanian 

court, the affair there feemed to be entirely fettled. 
However, Bocchus, who was for ever projecting new 

defigns, and, like the reft of his countrymen, in the 

higheft degree perfidious, debated within himfelf, whe¬ 

ther he fliould facrifice Sylla or Jngurtha, who were 

both then in his power. He was a long time fluctua¬ 

ting with uncertainty, and combated by a contrariety 

of fentiments. The fudden changes, which difplay- 

ed themfelves in his countenance, his air, and his 
whole perfon, evidently fhewed how ftrongly his mind 

was agitated. But at laft he returned to his firft dc- 

fign, to which the bias of his mind feemed naturally 

to lead him. He therefore delivered up Jngurtha in¬ 
to the hands of Sylla, to be conduced to Marius ; 

who, by that fuccefsful event, happily terminated this 
dangerous war. The kingdom of Numidia was now 

reduced to a new form : Bocchus, for his important 

fervices, had the country of the Maffaefyli, contiguous 

to Mauritania, afiigned him ; which, from this time, 

took the name of New Mauritania. Numidia Pro¬ 

pria, or the country of the Maffyli, was divided into 
three parts; one of which was given to Hiempfal, an¬ 

other to Mandreftal, both defcendants of Mafiniffa; 

and the third the Romans annexed to Africa Propria, 

or the Roman province adjacent to it. What became 

of Jugurtha after he had graced Marius’s triumph, 

at which ceremony he was led in chains, together 

with his two fons, through the ftreets of Rome, our 

readers will find related at large in a former part of 

this work. 

Tranftc- Jugurtha’s two fons furvived him, but fpent their 
lions after lives in captivity at Venufia. However, one of them, 

I the death of named Oxyntas, was, fora fhort time, releafed from 
|Juguriha. confinement by Aponius, who befieged Acerrse in 

the war between the Romans and the Italian allies. 

That general brought this prince to his army, where 
he treated him as king, in order to draw the Numidian 

forces off from the Roman fervice. Accordingly thofe 

Numidians no fooner heard that the fon of their old 

king was fighting for the allies, than they began to 
defert4>y campanies; which obliged Jnlius Caefar the 

confnl to part with all his Numidian cavalry, and fend 

them back into Africa. Some few years after this 

event, Pompey defeated Cneius Domitius Ahenobar- 
bus, and Hiarbas, one of the kings of Numidia, kill¬ 

ing 17,000 of their men upon the fpot. Not fatisfied 

with this vidtory, that general purfued the fugitives 

to their camp, which he foon forced, put Domitius 

V01. VII, 2 

to the fwOfd, and took Hiarbas prifoner. He then Namidia.’ 

reduced that part of Numidia which belonged to Hiar---*** 

bas, who feems to have fuCceeded Mandrel! al above- 

mentioned; and gave it to Hiempfal, a neighbouring 

Numidian prince, defeended from Mafiniffa, who had 
always oppofed the Marian faction. 

Suetonius informs us, that a difpute happened be- Cxf,ifr it, 
tween Hiempfal and one Mafintba, a noble Numidian, fults Juba, 

whom, it is probable, he had in fome refpeft injured 

when Julius Caefar firft began to make a figure in the 

world. The fame author adds, that Caefar warmly 

efpoufed the caufe of Mafintha, and even grofsly in- 

fulted Juba, HiempTal’s fon, when he attempted to 

vindicate his father’s conduft on this occafion. He 
pulled him by the beard, than which a more unpar¬ 

donable affront could not be offered to an African. In 

fhort, he fereened Mafintha from the infults and vio¬ 

lence of his enemies; from whence a reafon may beaf- 

figned for Juba’s adhering fo clofely afterwards to the 
Pompeian fadion. 

In confequence of the indignity Caefar had offered Tuba Steals 
Juba, and the difpofition it had occafioned, that prince one of Ca> 

did Caefar great damage in the civil wars betwixt himflT S ’ieutS* 

and Pompey. By a ftratagem he drew Curio, one ofnar,ts' 

his lieutenants, to a general afition, which it was his 
intereft at that time to haveavoided. He caufed it to 

be given out all over Africa Propria and Numidia, that 

he was retired into fome remote country at a great di- 
ftance from the Roman territories. This coming to 

Curio’s ears, who was then befieging Utica, it hin¬ 

dered him from taking the neceffary precautions a- 
gainft a furprife. Soon after, the Roman general re¬ 

ceiving intelligence that a fmall body of Numidians 

was approaching his camp, he put himfelf at the head 
of his forces in order to attack them, -and, for fear 

they fhould efcape, began his march in the night, 

looking upon himfelf as fure of vidtory. Some of their 

advanced polls he furprifed afleep, and cut them to 
pieces ; which ft ill farther animated him. In Ihort, 

about day-break he came up with the Numidians, 

whom he attacked with great bravery, though his men 
were then faffing, and vaftly fatigued by their forced 

and precipitate march. In the mean time, Juba, who, 

immediately after the propagation of the rumour 

abovementioned, had taken care to march privately, 

with the main body of the Numidian army, to fupport 

the detachment fent before to decoy Curio, advanced 

to the relief of his men. The Romans had met with a 

great refidance before he appeared; fo that he eafily 

broke them, killed Curio, with a great part of h,:3 

troops, upon the fpot, purfued the.reft to their camp, 

which he plundered, and took many of them prifoners. 

Moft of the fugitives, who endeavoured to make their 
efcape on board the (hips in the port of Utica, were 

either flain by the purfuers, or drowned. The re¬ 
mainder fell into the hands of Varus, who would have 

faved them ; but Juba, who arrogated to himfelf the 

honour of this vidtory, ordered moft of them to be put 

to the fword. 

This vidtory infufed new life and vigour into the TuJ)aa^ 

Pompeian faction, who thereupon conferred great ho- thrown li* 
nours upon Juba, and gave him the title of king of allc&itt. 
Numidia. But Caefar and his adherents declared him 

an enemy to the ftate of Rome, adjudging to Bocchus 

and Bogud, two African princes entirely in their in- 

30 T tereft, 
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Numidia. tereft, tlie fovereignty of his dominions. Juba after- 

~ wards, uniting his forces with thofe of Scipio, reduced 

Caefar to great extremities, and would in all proba¬ 

bility have totally ruined him, had he not been relie¬ 

ved by Publius Sittius. That general, having formed 

a confiderable corps, confifting of Roman exiles, and 

Mauritanian troops fent him by Bocchus, according 

to Dio, or, as Csefar will have it, Bogud, made an 

irruption into Gsetulia and Numidia, whilft Juba was 

employed in Africa Propria. As he ravaged thefe 

countries in a dreadful manner, Juba immediately re¬ 

turned with the beft part of his army, to preferve them 

from utter deftruftion. However, Caefar knowing his 

horfe to be afraid of the enemy’s elephants, did not 

think proper to attack Scipio in the abfence of the 

Numidian, till his own elephants, and a frefh rein¬ 

forcement of troops, hourly expected, arrived from I- 

taly. With this acceflion of ftrength, he imagined 

himfelf able to give a good account, both of the Ro¬ 

man forces with which he wa3 to cope, and the bar¬ 

barians. In the mean time Scipio difpatched reitera¬ 

ted expre{fe8 to Juba to haften to his afliftance; but 

could not prevail upon him to move out of Numidia, 

till he had promifed him the pofleflion of all the Ro¬ 

man dominions in Africa, if they could from thence 

expel Caefar. This immediately put him in motion ; 

fo that, having fent a large detachment to make head 

againft Sittius, he marched with the reft of his troops 

to aflift Scipio. However, Caefar at laft overthrew 

Scipio, Juba, and Labienus, near the town of Than- 

fus, and forced all their camps. As Scipio was the 

firft furprifed and defeated, Juba fled into Numidia, 

without waiting for Csefar’s approach; but the body 

of the Numidians detached againft Sittius, having 

been broken and difperfed by that general, none of his 

fubjefts there would receive him. Abandoned there¬ 

fore to defpair, he fought death in a Angle combat 
with Petreius, and, having killed him, caufed himfelf 

a to be difpatched by one of his flaves. 

Numidia After this decifive adion, and the redudion of A- 
reduced to frica Propria, Caefar made himfelf matter of Numidia, 
the form of which he reduced to a Roman province, appointing 
a province. cr;fpus Salluftius to govern it in quality of proconful, 

with private inftrudions to pillage and plunder the in¬ 

habitants, and, by that means, put it out of their 
power ever to fhake off the Roman yoke. However, 

Bocchus and Bogud ftill preferved a fort of fovereign- 

ty in the country of the Maffaefyli and Mauritania, 

Cnee the former of thofe princes, having deferted Cae¬ 

far, fent an army into Spain to aflift the Pompeians ; 

and the latter, with his forces, determined vidory to 

declare for Caefar at the ever memorable battle of 
Munda. Bogud, afterwards fiding with Anthony a- 

gainft Odavius, fent a body of forces to aflift him in 

Spain ; at which time the Tingitanians revolting from 

him, Bocchus, with an army compofed of Romans in 
the intereft of Odavius, who paffed over from Spain 

into Africa, and his own fubjeds, poffeffed himfelf of 

Mauritania Tingitana. Bogud fled to Antony ; and 

Odavius, after the conclufion of th« war, honoured 

the inhabitants ofTingi with all the privileges of Ro¬ 

man citizens. He likewife confirmed Bocchus king 

of Mauritania Csefarienfis, or the country of the Mal- 

faefyli, in the pofleflion of Tingitania, which he had 

conquered, as a reward for his important Cervices. In 

this lie imitated the example of his great predeceffor Numlfma- 
Julius Caefar, who divided fome of the fruitful plains tographia 

of Numidia among the foldiers of P. Sittius, who had Njjn 

conquered great part of that country, and appointed * —■ 
Sittius himfelf fovereign of that diftrid. Sittius, as 

has been intimated above, having taken Cirta, killed 
Sabura Juba’s general, entirely difperfed his forces, 

and either cut off or taken prifoners moft of the Pom¬ 

peian fugitives that efcaped from the battle of Thap- 

fus, highly deferved to be diftinguilhed in fo eminent 

a manner. After Bocchus’s death, Mauritania and 

the Maffaefylian Numidia were, in all refpeds, conli- 
dered as Roman provinces. 

NUMISMATOGRAPHIA, a term ufed for the 

defeription and knowledge of ancient coins and medals, 

whether of gold, filter, or brafs. See Coins and 

Medals. 

NUMITOR, the fon of Procas king of Alba, and 

the brother of Amulius. Procas dying made him and 

Amulius joint heirs to the crown, on condition of 

their reigning annually by turns: but Amulius, on 

getting pofleflion of the throne, excluded Number, 
whofe fon Laufus he ordered to be put to death, and 

obliged Rhea Sylvia, Numitor’s only daughter, to be¬ 

come a veftal. This princefs becoming pregnant, de¬ 

clared that fhe was with child by the god Mars; and 

afterwards brought forth Rhemus and RomuluB, who 

at length killed Amulius, and reftored Numitor to the 

throne, 754 B. C. 

NUMMUS, a piece of money otherwife called 

fejiertius. 
NUN, a woman, in feveral Chriftian countries, who 

devotes herfelf, in a cloifter or nunnery, to a religious 

life. See the article Monk. 

There were women, in the ancient Chriftian church, 
who made public profeflion of virginity, before the 

monaftic life was known in the world, as appears 

from the writings of Cyprian and Tertullian. Thefe, 

for diftin&ion’s fake, are fometimes called ecclejiajiical 

virgins, and were commonly enrolled in the canon or 

matricula of the church. They differed from the 

monaftic virgin chiefly in this, that they lived private¬ 

ly in their fathers houfes, whereas the others lived in 

communities : but their profeflion of virginity was not 

fo ftriC as to make it criminal in them to marry after¬ 

wards, if they thought fit. As to the confecration of 

virgins, it had fome things peculiar in it : it was 
ufually performed publicly in the church by the bifhop. 

The virgin made a public profeflion of her refolution, 

and then the bifhop put upon her the accuftomed ha¬ 

bit of facred virgins. One part of this habit was a 
veil, called the facrum velamen; another was a kind of 

mitre or coronet worn upon the head. At prefent, 

when a woman is to be made a nun, the habit, veil, and 

ring of the candidate are carried to the altar ; and fhe 

herfelf, accompained by her neareft relations, is con¬ 

duced to the bifhop, who, after mafs and an anthem, 

the fubjeft of which is, “ that fhe ought to have her 

lamp lighted, becaufe the bridegroom is coming to 

meet her, pronounces the benediCion: then fhe rifes 

up, and the bifhop confecrates the new habit, fprink- 

ling it with holy-water. When the candidate has put 

on her religious habit, fhe prefents herfelf before the 

bifhop, and lings, on her knees, Ancilla Chrijit fum,, 

&c.; then fhe receives the veil, and afterwards the ring,. 
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by winch /he is married to Chriffi; and laftly, the 
crown of virginity. When {he is crowned, an ana¬ 
thema is denounced againft all who {hall attempt to 
make her break her vows. 

NUNCIO, or Nuntio, an ambaffador from the 
pope to fome Catholic prince or ftate, or a perfon who 
attends on the pope’s behalf at a congrtfs, or an af- 
femblv of feveral ambaffadors. 

NUNCUPATIVE, in the fchools, fomething that 
is only nominal, or has no exiftence but in name. 

Nuncupative JVill or Tcfiament, a will made ver¬ 
bally, and not put in writing. See the articles Will 
and Testament. 

NUNDINA, a godefs among the ancient Hea¬ 
thens, fuppofed to have the care of the purification of 
infants. And becaufe male-infants were purified nine 
days after their birth, her name is derived from nonus, 
or the ninth, though female-infants were purified the 
eighth day; which purification was called lujiration 
by the Romans. 

NUNDINAL, (nundinalis,) a name which the 

Romans gave to the eight firft letters of the alphabet, 
ufed in their kalendar. 

This feries of letters, A, B, C, D, E, F, G, H, 
is placed and repeated fucceflively from the firft to the 
laft day of the year; one of thefe always expreffed 
the market-days, or the afTemblies called nundinal, quajt 
novendince, becaufe they returned every nine days. 
The country people, after working eight days fuc- 
cefimly, came to town the ninth, to fell their feveral 
commodities, and to inform themfelves of what related 
to religion and goverment. Thus the nundinal day 
being under A on the firft, ninth, feventeenth, and 
twenty-fifth days of January, Sec. the letter D will 
be the nundinal letter of the year following. Thefe 
nundinals bear a very great refemblance to the domi¬ 
nical letters, which return every eight days, as the 
nundinals did every nine. 

NUPTIAL rites, the ceremonies attending the 
folemnization of marriage, which are different in dif¬ 
ferent ages and countries. 

NUREMBERG, an imperial city of Germany, 
capital of a teritory of the fame name, fituated in E. 
Long. ii°, N. Lat. 49. 30. It (lands on the Reg- 
nitz, over which it has feveral bridges, both of wood 
and ftone, at the bottom of a hill, 60 miles from 
Augfburg, 87 from Munich, 46 from Wurtzburg, 
and 50 from Ratifbon; and is thought by fome to be 
the begodunum, and by others the Caftrum Noricum, 
of the ancients. It is large and well built, but not 
very populous. Its fortifications are a double wall, 
flanked with towers mounting cannon, and a deep 
ditch. The magiftrates, and moll of the inhabitants, 
are Lutherans. There are a great many churches 
and chapels in it. In that of St Sebald is a brafs 
monument of the faint; and a pifture, reprefenting 
the creation of the world, by the celebrated Albert 
Durer, who was a native of the town ; but the fineft 
church in the town is that of St Giles. In that of 
the Holy Ghoft are kept moil of the jewels of the 
empire, together with the pretended fpear with which 
our Saviour’s fide was pierced, a thorn of his crown, 
and a piece of the manger wherein he was laid. 
Here are alfo a great many hofpitals, one in particu¬ 
lar for foundlings, and another for pilgrims; with a 

gymnafium, an anatomical theatre, a granary, a fine Nuremberg 
public library, the old imperial fortrefs or caftle, II 
fome remains of the old citadel of the burgraves of urin°‘ 
Nuremberg, feveral Latin fchools, an academy of 
painting, a well furniftied arfenal, a teutonic houfe 
in which the Roman-catholic fervice is tolerated, and 
a mint. Mr Keyfler fays, there are upwards c£ 
500 ftreets in it, about 140 fountains, 16 churches, 
44 religious houfes, 12 bridges, 10 market-places, 
and 25000 inhabitants ; and that its territories, be- 
fides the capital and four other towns, contains 
above 500 villages, and about 160 mills on the Reg- 
nitz. The trade of this city, though upon the 
decline, is ftill very great, many of its manufactures 
being ftill exported to all parts of the world ; among 
which may be reckoned a great variety of curious toys 
in ivory, wood, and metal. The city has alfo diftin- 
guiftied itfelf in the arts of painting and engraving* 
When the emperor Henry VI afiifted at a tour¬ 
nament in Nuremberg, he raifed 38 burghers to 
the degree of nobility, the defeendants of whom are 
called patricians, and have the government of the 
city entirely in their hands ; the whole council, except 
eight mafters of companies, who are fummoned on¬ 
ly on extraordinary occcafions, confiding of them. 
Among the fine brafs cannon in the arfenal, is one that 
is charged at the breech, and may be fired eight times 
in a minute; and two that carry balls of eighty pounds. 
The city keeps, in conftant pay, feven companies, 
confiding each, in time of peace, of ioo men, but, 
in time of war, of 185; two troops of cuirafiiers, 
each confiding of 85 men; and two companies of in¬ 
valids. There are alfo 24 companies of burghers, 
well armed and difeiplined. On the new bridge, 
which is faid to have cod 100,000 guilders, are 
two pyramids, on the top of one of which is a 
dove with an olive branch in her bill, and on the 
other an imperial black eagle. Mufic alfo flourifhes 
greatly in Nuremberg; and thofe who delight in 
mechanic arts and manufa&ures, cannot any where 
better gratify their curiofity. As an imperial city, it 
has a feat and voice at the diets of the empire and 
circle, paying to a Roman month one feventh part of 
the common impofts of the circle, and to the cham¬ 
ber of Wetzlar 812 rix-dollars, each term. The 
territory belonging to the city is pretty large, con¬ 
taining, befides two confiderable forefts of pine, called 
the Sibald and Laurence forejh, feveral towns and 
villages. 

NURSERY, in gardening, is a piece of land fet 
apart for railing and propagating all forts of trees and 
plants to fupply the garden and other plantations. 

NURSING of children. See Lactatio. 
The following obfervations are faid to be the refult An./Reg. 

of long experience. A child, when it comes into thevol. vi. 
world, is almoft a round ball; it i? the nurfe’s part toP* 
affift nature, in bringing it to a proper {hape. The 
child (hould be laid (the firft month) upon a thin ma- 
trafs, rather longer than the child, which the nurfe 
will keep upon her lap, that the child may always lie 
ftraight, and only fit up as the nurfe Hants the matrafs. 
To fet a child quite upright before the end of the firft 
month, hurts the eyes, by making the white part of 
the eye appear below the upper eye-lid. After¬ 
wards the nurfe will begin to fet it up and dance 
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it by degrees. The child mud be kept as dry as pof- 

“fible. 

The cloathing fhould be very light, and not much 

longer than the child, that the legs may be got at 

with eafe, in order to have them often rubbed in the 

day with a warm hand or flannel, and in particular 

the infide of them. 

Rubbing a child all over takes off" feurf, and makes 

the blood circulate. The bread fhould be rubbed 

with the hands, one one way, and the other the other 

way, night and morning at lead. 

The ankle-bones and infide of the knees fhould be 

rubbed twice a-day; this will drengthen thofe parts, 

and make the ch-ild dretch its knees and keep them 

flat, which is the foundation of an ereA and graceful 

perfon. 

A nurfe ought to keep a child as little in her arms 

as poffible, led the legs fhould be cramped, and the 

toes turned inwards. Let her always keep the child’s 

legs loofe. The oftener the podure is changed, the 

better. 

Tofiing a child about, and exercifing it in the open 

air in fine weather, is of the greated fervice. In cities, 

children are not to be kept in hot rooms, but to have 

as much air as poffible. 

Want of exercife is the caufe of large heads, weak 

and knotted joints, a contraAed bread, which occa- 

fions coughs and duffed lungs, an ill-fhaped perfon, 

and waddling gait, befides a numerous train of other 

i 11s. 
The child’s flefh is to be kept perfeAly clean, by 

conflantly walking its limbs, and likewife its neck 

and ears ; beginning with warm water, till by de¬ 

grees it will not only bear, but like, to be wafhed with 

cold. 
Rifing early in the morning is good for all chil¬ 

dren, provided they awake of themfelves, which they 
generally do; but they are never to be waked out of 

their fleep,, and as foon as poffible to be brought to 
regular fleeps in the day. 

When laid in bed or cradle, their legs are always to 

be laid flraight. 
Children, till they are two or three years old, they 

mud never be fuffered to walk long enough at a time 

to be weary. 

Girls might be trained to the proper management 
of children, if a premium were given in free-fchools, 

workhoufes, &c. to thofe that brought up the fined 
child to one year old. 

If the mother cannot fuckle the child, get a w'hole- 

fome cheerful woman, with a young milk, who has 

been ufed to tend young children. After the fird fix 

months, fmall broths, and innocent foods of any kind, 
may do as well as living wholly upon milk. 

A principal thing to be always attended to is, to 

give young children conftant exercife, and to keep 

them in a proper podure. 

With regard to the child’s drefs in the day, let it 

be a dirt; a petticoat of fine flannel, two or three 

inches longer than the child’s feet, with a dimitytop 

(commonly called a bodice-coat), to tie behind; over 

that a furcingle made of fine buckram, two inches 

broad, covered over with fattin or fine ticken, with a 

ribbon fadened to it to tie it on, which anfwers every 

purpofe of days, and has none of their inconveuiences. 

Over this put a robe, or a flip and frock, or whatever Nufanre 
you like bed; provided it is fadened behind, and not ® 

much longer than the child’s feet, that their motions Nutmeg- 
may be dri<31y obferved. 

Two caps are to be put on the head, till the child 
has got mod of its teeth. 

The child’s drefs for the night may be a {hirt, a 

blanket to tie on, and a thin gown to tie over the 
blanket. 

NUSANCE, in law, a thing done to the annoyance 
of another. 

Nufances are either public or private.—A public- 

nufance is an offence againd the public in general, 
either by doing what tends to the annoyance of all 

the king’s fubjeAs, or by negleAing to do what the 

common good requires: in which cafe, all annoyances 

and injuries to dreets, highways, bridges, and large 

rivers, as alfo diforderly ale-houfes, bawdy-houfes, 

gaming-houfes, ftages for rope-dancers, &c. are held 
to be common nufances.—A private nufance is, when 

only one perfon or family is annoyed by the doing 

of any thing; as where a perfon flops up the light 
of another’s.houfe, or builds in fuch a manner that the 

rain falls from his houfe upon his neighbour’s. 

NUT, among botanids, denotes a pericarpium 

of an extraordinary hardnefs, inclofing a kernel or 
feed. 

NUTATION, in adronomy, a kind of tremulous 
motion of the axis of the earth, whereby, in each an¬ 

nual revolution, it is twice inclined to the ecliptic, and 
as often returns to its former pofition. 

NUT-hatch, in ornithology. See Sitta. 

NUTMEG, the kernel of a large fruit, not unlike 

the peach. 

The nutmeg, as we receive it, is of a roundifh or 
oval figure, of a tolerably compaA and firm texture, 

but eafily cut with a knife, and falling to pieces on a 

fmart blow. It3 furface is not fmooth, but furrowed 
with a number of wrinkles, running in various di- 

reAions, though principally longitudinally. It is of 

a greyidi-brown colour on the outfide, and of a beau¬ 

tiful variegated hue within, being marbled with 
brown and yellow variegations, running in perfect 

irregularity through its whole fubdance. It is very 
unAuous and fatty to the touch, when powdered; and 

is of an extremely agreeable fmell, and of an aromatic 

tade. 

There are two kinds of nutmeg in the fhops; the 
one called by authors the male, and the other the 

female. The female is the kind in common ufe, and 

is of the fhape of an olive: the male is long and cy- 

lindric, and has lefs of the fine aromatic flavour than 

the other; fo that it is much lefsedeemed, and people 

who trade largely in nutmegs will felclom buy it. 

The longer male nutmeg, as we term it, is called by 

the Dutch the 'wild nutmeg. It is always diftin- 

gniftiable from the others, as well by its want of fra- 

grancy, as by its fhape: it is very fubjeA to be worm- 

eaten; and is driAly forbid, by the Dutch, to be 
packed up among the other, becaufe it will give occa- 

fion to their being worm-eaten too, by the infeAs 

getting from it into them, and breeding in all parts of 

the parcel. 
The larged, heavied, and mod unAuous of the 

nutmegs are to be chofen, fuch as are of the fliape of 
an 
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Nutmeg, an olive, and of the mod fragrant fmell. The Dutch 
Nutrition, import them from the Eaft-Iudies. 

The tree which produces the nutmeg grows only 

in the Banda iflands. It has a pithy wood, an 

alh-coloured bark, and flexible branches. The 

leaves are produced in pairs upon one Angle ftem ; 

and, when bruifed, emit an agreeable odour. The 

fruit fucceeds the flowers, which refemble thofe of 

the cherry-tree. It is of the fize of an egg, and 
of the colour of an apricot. The outer rind is very 

thick, and refembles that of our nuts as they hang 

upon the tree, opening in the fame manner when 

ripe, and difcovering the nutmeg covered with its 

mace. It is then time to gather it, to prevent the 
mace or flower of the nutmeg from growing dry, and 

the nutmeg from lofing that oil which preferves it, 

and in which its excellence confifts. Thofe that are 

gathered before they ate perfeftly ripe, are preferved 
in vinegar or fugar, and admired only in Afia. 

This fruit requires nine months to bring it to per¬ 
fection. After it is gathered, the outer rind is flripped 

off, and the mace feparated from it, and laid in the 

fun to dry. The nuts require more preparation.— 

They are fpread upon hurdles, and dried for fix. 
weeks by a flow fire, in lheds erefted for that pur- 

pofe. They are then feparated from the (hell, and 

thrown into lime-water, as a neceffary prefervative 
again ft worms. 

Nutmeg is greatly ufed in our foods, and is of ex¬ 

cellent virtue as a medicine; it is a good ftomachic, 

promotes digeftion, and ftrengthens the flomach. It 

alfo flops vomiting; is an excellent remedy in flatufes; 

and is happily joined with rhubarb, and other medi¬ 

cines, in diarrhoeas. It is obferved to have a foporific 

virtue, and to exert it too flrongly if taken in immo- 

3 derate quantities. It has a confiderable degree of 

aftringency; and given, after toafting before the fire 

till thoroughly dry and crumbly, it has been fometimes 

known alone to cure diarrhoeas. 

NUTRITION, in the animal-oeconomy, is the re¬ 

pairing the continual lofs which the different parts of 

the body undergo. The motion of the parts of the 
body, the friftion of thefe parts with each other, and 

efpecially the aftion of the air, would deftroy the body 

entirely, if the lofs was not repaired by a proper diet, 

containing nutritive juices; which being digefted in the 

flomach, and afterwards converted into chyle, mix with 

the blood, and are diftributed through the whole body 

for its nutrition.- 
In young perfons, the nutritive juices not only ferve 

to repair the parts that are damaged, but alfo to in- 

creafe them, which is called growth. 
In grown perfons, the cuticle is every-where con- 

flantly defquamating, and again renewing: and in the 

fame manner the parts rubbed oft', or otherwife fepa¬ 
rated from the flefhy parts of the body, are foon fup- 

plied with newflefh; a wound heals, and an emaciated 

perfon grows plump and fat. 
Buffon, in order to account for nutrition, fuppofes 

the body of an animal or vegetable to be a kind of 

mould, in which the matter neceffary to its nutrition 

is modelled and affimilated to the whole. But (con¬ 
tinues he) of what nature is this matter which an 

animal or vegetable aflimilates to its own fubftance? 

What power is it that communicates to this matter 

the activity and motion neceffary to penetrate this Nux 

mould ? and, if fucli a force exift, would it not be by a ll 

fimilar force that the internal mould itfelf might be ^^ant ,es 
reproduced ? 

As to the firft queftion, he fuppofes that there 
exifts in nature an infinite number of living organical 

parts, and that all organized bodies confift: of fuch 

organical parts; that their production cofts nature 

nothing, fince their exiftence is conftant and invariable; 
fo that the matter which the animal or vegetable affi- 

milates to its fubftance, is an organical matter, of the 

fame nature with that of the animal or vegetable, 

which confequently may augment its volume without 

changing its form or altering the quality of the fub¬ 

ftance in the mould. 

As to the fecond queftion: There exift (fays he) in 

nature certain powers, as that of gravity, that have no 

affinity with the external qualities of the body, but 
aft upon the molt intimate parts, and penetrate them 

throughout, and which can never fall under the obfer- 
vation of our feufes. 

Aud, as to the third queftion, he anfwers, that the 

internal mould itfelf is reproduced, not only by a fi¬ 

milar power, but it is plain that it is the very fame 

power that caufes the unfolding and reproduftion there¬ 

of: for it is fufficient (proceeds he), that in an orga¬ 
nized body that unfolds itfelf, there be fomepart fimilar 

to the whole, in order that this part may one day be¬ 

come itfelf an organized body, altogether like that of 

which it is aftually a part. 

NUX pisTACHiA. See Pistachia* 

Nux Vomica, a flat, compreffed, round fruit, about 
the breadth of a fluffing, brought from the Eaft Indies. 

It is found to be a certain poifon for dogs, cats, &e. 

and it is not to be doubted that it would alfo prove fatal 

to mankind. Its furface is not.much corrugated; and 

its texture is firm like horn, and of a pale greyifh- 

brown colour. 

NYCHTHEMERON, the natural day, or day and 
night, which together make 24 hours. 

NYCTALOPIA. See Medline, n° 456. 

NYCTANTHES, Arabian Jasmine; a genus of 

the monogynia order, belonging to the diandria claf3 

of plants. There are five fpecies; the mod remark¬ 

able of which are, 1. The arbor triftis, or forrowful 

tree. This tree, or fhrub, the pariatacu of the Bra- 

roins, grows naturally in fandy places in India, parti¬ 

cularly in the iflands of Ceylon and Java, where it is 

produced in great abundance, and attains the height 

of 18 or 20 feet. It rifes with a four-cornered ftem, 

bearing leaves that are oval, and taper to a point. 
They ftand oppofite, on fhort foot-ftalks; are of a 

Alining brownilh-green on the upper-fide, a more 

vivid green on the under, and of a tafte that is aftrin- 

gent and fomewhat bitter. From the middle-rib, on 

the under-furface of the leaves, proceed on both fides 
a number of coftulte, or fmaller ribs, which run nearly 

to the margin, and mark the furface with the impref- 

fion of th^ir arched furrows. The flowers, which are 

white, and highly odoriferous, having a fweet delec¬ 

table fmell emulating the belt honey, confift of one 

petal deeply divided into eight parts, which are nar¬ 

rower towards the ftalk, and dilated towards the fum- 

mit. They ftand upon foot-ftalks, which emerge, 

from the origin of the leaves; are rigid, obliquely 
raifed. 
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Nycticoras valfecl towards the top, grow oppofite In pairs, and 

II are divided into three fhort lefler branches, which each 
Nymp . f„pp0rts gve flowej-s placed clofe together, without 

(partial foot-ftalks. The fruit is dry, capfular, mem¬ 

branaceous, and compreffed. 
It is generally affcrted of this plant, that the flowers 

open in the evening, and fall off the fucceeding day. 

Fabricius and Paludanus, however, reftridt the affer- 

tion, by affirming, from aCtual obfervation, that this 

effeCt is found to take place only in fuch flowers as are 
immediately under the influence of thefolar rays. Grim- 

mius remarks in his Lahoratorium Ceylonicum, that the 

flowers of this tree afford a fragrant water, which i3 
cordial, refrefhing, and frequently employed with fuc- 

cefs in inflammations of the eyes. The tube of the 

flower, when dried, has the fmell of faffron; and, being 

pounded and mixed with fanders-wood, is ufed by the 

natives of the Malabar coaft for imparting a grateful 

fragrancy to their bodies, which they rub or anoint 

with the mixture. 
2. The fambac, noted, like the other fpecies, for 

the fragrancy of its flowers, is a native likewife of 

India; and is cultivated in our ftoves, where it gene¬ 

rally rifes with a twining ftem, to the height of 18 or 

20 feet. The leaves are oppofite, Ample, and entire; 

but in different parts of the plant affume different 
forms: the lower leaves being heart-fhaped and blunt; 

the upper, oval and fharp. The flowers are white, 

inexpreffibly fragrant, and generally appear with us in 

the warm fummer-months. Strong loam is its proper 

foil. There is a variety of this fpecies with a double 

flower, which is much larger and more fragrant than 

the former. 
NYCTICORAX, in ornithology, the night-raven; 

a fpecies of Ardea. 
NYLAND, a province of Finland in Sweden, ly¬ 

ing on the gulf of Finland, to the weft of the province 

of Carelia. 
NYMPH, in mythology, an appellation given to 

certain inferior goddeffes, inhabiting the mountains, 

wood, waters, &c. faid to be the daughters of Oce- 

anus and Tethy3. All the univerfe was reprefented as 

full of thefe nymphs, who are diftinguifhed into fe- 

veral ranks or claffes. The general divifion of them 
is into celeflial and terreftrial ; the former of which 

■were called urania, and were fuppofed to be intelli¬ 
gences that governed the heavenly bodies or fpheres. 

The terreftrial nymphs, called epigeia, prefided over 

the feveral parts of the inferior world; and were divi¬ 
ded into thofe of the water, and thofe of the earth. 

The nymphs of the water were the oceanitides, or 

nymphs of the ocean; the neretds, the nymphs of the 
fea ; the naiads and ephydriades, the nymphs of the 

fountains; and the limniades, or nymphs of the lakes. 

The nymphs of the earth were the oreades, or nymphs 
of the mountains; the napoea, nymphs of the meadows; 

and the dryads and hamadryads, who were nymphs of 
the forefts and groves. Befides thefe, we meet with 

nymphs who took their names from particular coun¬ 

tries, rivers, &c. as the citharoniadcs, fo called from 

mount Cithteron in Boeotia ; the dadonides, from Do- 

dona ; tiberiades, from the Tiber, &c.—Goats were 

fometimts facrificed to the nymphs; but their conftant 
offerings were milk, oil, honey, and wine. 

Nymph, among naturalifts, that ftate of winged- 

infefts between their living in the form of a worm, and Nymphaea, 
their appearing in the winged or mod pevfeCt ftate. Nym- 

The eggs of infeCts are firft hatched into a kind of p eum' 

worms, or maggots; which afterwards pafs into the 

nymph-ftate, furrounded with {hells or cafes of their 

own fkins: fo that, in reality, thefe nymphs are only 

the embryo infeCts, wrapped up in this covering; from 

whence they at lad get loofe, though not without great 
difficulty. 

During this nymph-ftate the creature lofes its mo¬ 

tion. Swammerdam calls it nympha aurelia, or Amply 

aurelia; and others give it the name of chryfalis, a 
term of the like import. See the article Chrysalis. 

Nymph/e, in anatomy, two membranaceous parts, 
fituated on each fide the rima. They are of a red co¬ 

lour, and cavernous flrudture, fomewhat refcmbling the 

wattles under a cock’s throat. They are fometimes 

fmaller, fometimes larger ; and are continuous to the 

praeputium of th« clitoris, and joined to the interior 
fide of the labia. 

NYMPHiEA, the water-lily ; a genus of the 

monogynia order, belonging to the polyandria clafs of 

plants. There are four fpecies; of which the molt 

remarkable are, 1, 2. The lutes and alba, or yellow 

and white water-lilies; both of which are natives of 

Britain, growing in lakes and ditches. Linnaeus tells 

us, that fwine are fond of the leaves and roots of the 

former; and that the fmoke of it will drive away crick¬ 

ets and blattae, or cock-roaches, out of houfes.—The 

root of the fecond has an aftringent and bitter tafte, 

like thofe of moll aquatic plants that run deep into the 

mud. The Highlanders make a dye with it of a dark 

cheftnut colour. 3. In the Eaft and Weft Indies 

grows a fpecies of this plant,- named nelumbo by the 

inhabitants of Ceylon. The leaves which reft upon the 
furface of the water, are fmooth, undivided, perfectly 

round, thick, target-lhaped, and about one foot and 

a half in diameter. The footftalk of the leaves is 

prickly; and inferted, not into their bafe, or margin, 

as in moft plants, but in the centre of the lower difk 

or furface. From this centre, upon the upper furface, 

iffue, like rays, a great number of large ribs, or nerves, 

which towards the circumference are divided and fub- 
divided into a final! number of very minute parts. The 

flowers are large, flefh-coloured, and confiit of nume¬ 

rous petals, difpofed, as in the other fpecies of water- 

lily, in two or more rows. The feed-veffel is fhaped 

like a top, being broad and circular above, narrow 

and almoft pointed below. It is divided into feveral 

diftinCt cells, which form fo many large round holes 
upon the furface of the fruit; each containing a Angle 

feed.—With the flower of this plant, which is facred 

among the heathens, they adorn the altars of their 

temples: they paint their gods fitting upon it; and 

make ufe of fuch pictures to animate the minds of the 

pious on their death-bed, and to raife their affections 
to heaven. The ftalks, which are ufed as a pot-herb, 

are of a wonderful length. The root is very long, ex¬ 

tends itfelf tranfverfelv, is of the thicknefs of a man's 
arm, jointed and fibrous, with long intervals betwixt 

the joints. The fibres furround the joints in verticilli, 
or whirls. 

NYMPHEUM, in antiquity, a public ball magni¬ 

ficently decorated, for entertainment, &c. and where 

thofe who wanted convenience at home held their mar¬ 
riage- 
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Nyon riage-feafts, whence the name. 

H_ NYON, a confiderable town of Switzerland, In the 

y a' canton of Bern, and capital of a bailiwick of the fame 

name, with a caftle. There are a great many Roman 

infcriptions here; and it is a trading place, feated in a 

good country, near the lake o*f Geneva. E. Long. 5. 
10. N. Lat. 46. 24. 

NYSLOT, a ftrong town of Rufiia, in Livonia, 

with a caftle; feated on the river Narva, among large 

marfhes. E. Long. 26. 55. N. Lat. 38. 46. 

NYSSA, a genus of the order of dioecia, belonging 

OAK 
tothepolygamiaclafsofplants. Thereisbut onefpecks, 
viz. The aquatica, or water-tupelo-tree. This has a 
large trunk, efpecially near the ground, and grows very 

tall. The leaves are broad, and irregularly notched. 

The flowers come out from the Tides of the branches, 

on footftalks of three inches long, and are of a greeni/h 

colour. The grain of the wood is foft and fpongy; but 

the roots much more fo, approaching near to the con¬ 

fidence of cork; and are ufed for the purpofes of cork 

in Carolina, where thefe trees are natives. They grow 

in wet places, and ufually in the /hallow parts of rivers. 
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OThe 14th letter and fourth vowel of our al- 

3 phabet; pronounced as in the words nofe, rofe, 

- &c. 

The found of this letter is often fo foft as to require 

it double, and that chiefly in the middle of words; as 

goofe, reproof &c. And in fome words this 00 is pro¬ 

nounced like a fhort, as in flood, bloody &c. 

As a numeral, O is fometimes is ufed for 11 ; and 

with a da/h over it thus, o, for 11,000. 

In the notes of the ancients, O. CON. is read opus 

conduftum; O. C. Q^opera conftlioque; O. D. M. opera, 

donum, munus} and O. LO. opus locatum. 

In mufic, the O, or rather a circle, or double CO, 

is a note of time, called by us a femi-breve ; and by 
the Italians, circolo. The O is alfo ufed as a mark of 

triple time, as being the moft perfed of all figures. 
See Triple. 

OAK, in botany. SeeQuERCus. 

Oak-Leaves. The ufes of oak-bark in tanning, and 
in hot-beds, is generally known. For the latter of thefe 

purpofes, however, oak-leaves are now found to anfwer 

equally well, or rather better. In the notes to Dr Hun¬ 

ter’s edition to Evelyn’s Treatifeon Foreft-trees, we find 
the following directions for their life by W. Speechly. 

The leaves are to be raked up as foon as poffible after 

they fall from the trees. When raked into heaps, they 
ftiould immediately be carried into fome place near the 

hot-houfes, where they may lie to couch. Mr Speechly 

fays it was his cuftom to fence them round with char¬ 

coal hurdles, or any thing elfe, to keep them from be¬ 

ing blown about the garden in windy weather. In this 

place they tread them well, and water them in cafe they 

happen to have been brought in dry. The heap is made 

fix orfeven feet thick, and covered over with old mats, 

or any thing elfe, to prevent the upper leaves from be¬ 
ing blown away. In a few days the heap will come 

to a ftrong heat. For the firft year or two in which 

he ufed thefe leaves, our author did not continue them 

in the heap longer than ten days or a fortnight: but 

by this method of management they fettled fo-much 

when brought to the hot-houfe, that a fupply was very 

foon required ; and he afterwards found, that it was 

proper to let them remain five or fix weeks in the heaps 

before they are brought to the hot-houfe. In getting 

them into the piue-pits, if they appear dry, they are 

to be watered, and again trodden down exceedingly 

well, in layers, till the pits are quite full. The whole ' 

is then covered with tan-bark, to the thicknefs of two 

inches, and well trodden down, till the furface becomes 

fmooth and even. On this the pine-pots are to be pla¬ 

ced in the manner they are to Hand, beginning with 

the middle row firft, and filling up the fpaces between 

the pots with tan. In this manner we are to proceed 

to the next row, till the whole be finilhed ; and this 
operation is performed in the fame manner as when 

tan only is ufed. The leaves require no further trouble 
through the whole feafon ; as they will retain a con- 

ftant and regular heat for 12 months without ftirring. 

or turning; and our author informs ns, that if he may 

judge from their appearance when taken out, (being 

always entire and perfed), it is probable they would 

continue their heat through a fecond year; but, as an 

annual fupply of leaves is eafily obtained, the experi¬ 

ment is hardly worth making. After this, the pines 

will have no occafion to be moved, but at ftated times 

of their management, viz. at the fhifting them in their 
pots, &c. when at each time a little fie/h tan fhould 

be added to make up the deficiency arifing from the 

fettling of the beds; but this will be inconsiderable, as 
the leaves do not fettle much after their long couching. 

During the firft two years of our author’s pradice he 

did not ufe any tan, but plunged the pine-pots into 
the leaves, and juft covered the furface of the beds, 

when fini/hed, with a little faw-duft, to give it a neat- 
nef3. This method, however, was attended with one 

inconvenience; for by the caking of the leaves they 

/hrunk from the fides of the pots, whereby they be¬ 

came expofed to the air, and at the fame time the heat 
of the beds was permitted to eftape. 

“ Many powerful reafons, fays Mr Speechly, may 

be given why oak-leaves are preferable to tanner’s- 
bark. 

“ 1. They always heat regularly; for during the 

w'hole time that I have ufed them, which is near feveir 
years, I never once knew of their heating with vio¬ 

lence; and this is fo frequently the cafe with tan, that 

I affirm, and indeed it is well known to every perfon 

converfant in the management of the hot-houfe, that 

pines fuffer more from this one circumftance, t’-., all 

the other accidents put together, infeds excepted. 

Whea 

Nyllot. 

Oak, 
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When this accident happens near the time of their 
fruiting, the effed is foon feen in the fruit, which is 

_ exceedingly fmall and ill-fhaped. Sometimes there will 

be little or no fruit at all; therefore gardeners who 

make ufe of tan only for their pines, fhould be mod 

particularly careful to avoid an over-heat at that criti¬ 
cal juncture,—the time of {hewing the fruit. 

“ 2. The heat of oak-leaves is conftant; whereas 
tanner’s bark generally turns cold in a very (hort time 

after its furious heat is gone off. This obliges the gar¬ 

dener to give it frequent turnings in order to promote 

its heating. Thefe frequent turnings, not to mention 

the expence, are attended with the word confequences; 
for by the continual moving of the pots backwards and 

forwards, the pines are expofed to the extremes of heat 

and cold, whereby their growth is confiderably retard¬ 

ed; whereas, when leaves are ufed, the pines will have 

no occafion to be moved but at the times of potting, 

&c. The pines have one peculiar advantage in this 

undidurbed fituation ; their roots grow through the 
bottoms of the pots, and mat among the leaves in a 

furprifing manner. From the vigour of the plants when 

in this fituation, it is highly probable that the leaves, 

even in this date, afford them an uncommon and agree¬ 
able nourilhment. 

“ 3. There is a faving in point of expence; which 

is no inconfiderable objed in places where tan cannot 
be had but from a great diflance. 

“ 4. The lad ground of preference is, that decayed 
leaves make good manure; whereas rotten tan is expe¬ 

rimentally found to be of no value. I have often tried 

it both on fand and clay, and on wet and dry land ; 

and never could difcover, in any of my experiments, 

that it deferved the name of a manure ; whereas de¬ 

cayed leaves are the riched, and of all others the mod 

proper manure for a garden. Leaves mixed with dung 

make excellent hot-beds; and I find that beds compound¬ 
ed in this manner, preferve their heat much longer 

than when made entirely with dung; and in both cafes, 

the application of leaves will be a confiderable faving 

of dung, which is a circqmftance on many accounts a- 
greeable.” 

Oak Saw-dujl is now found to anfwer the porpofes 

of tanning as well, at lead, as the bark. See Tan- 
ning. 

Oak of Jerufalctn. See Chenopodium. 

OAKAM, old ropes untwided and pulled out into 

loofe hemp, in order to be ufed in caulking the feams, 

tree-nails, and bends of a fhip, for dopping or pre¬ 
venting leaks. 

OAKHAMPTON, a town of Devonfhire, which 

fends two memhers to parliament; fituatedinE. Long, 
j. 47. N. Lat. 45.4. 

OAR, a long piece of timber, flat at one end, and 

round or fquare at the other, and which being applied 

to the fide of a floating-veffel, ferves to make it ad¬ 
vance upon the water. 

That part of the oar which is out of the veffel, and 

which enters into the water, is called the blade, or 

•twajh, plat; and tliat which Is within-board is termed 
the loom, whofe extremity being fmall enough to be 

grafped by the rowers, or perfons managing the oars, 
is called the handle. 

To pufli the boat or veffel forwards by means of 

■this indrument, the rowers turn their backs forward, 
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and, dipping the blade of the oar in the water, pull Oat 

the handle forward fo that the blade at the fame time 9 . 

may move aft in the water: but fince the blade cannot ( jectire 
be fo moved, without driking the water, this impul- 

fion is the fame, as if the water were to drike the blade 

from the dern towards the head: the veffel is therefore 
neceffarily moved according to this diredion. Hence 

it follows, that die will advance with the greater ra¬ 
pidity, by as much as the oar drikes the water more 

forcibly. Thus it is evident, that an oar ads upon the 
fide of a boat or veffel like a lever of the fecond clafs, 

whole fulcrum is the dation upon which the oar reds 

on the boat’s gunnel. In large veffels, this dation is 

ufually called the row-port; but in lights and boats it 

is always termed the row lock. 

OAT, in botany. See Avena. 
OATH, is a folemn affirmation, in which theper- 

fons fworn invoke the Almighty to witnefs that their 
tedimony is true; renouncing all claim to his mercy, 

and calling for vengeance, if it be falfe. 

Coronation-0ath. See King. 

OBADIAH, or. the Prophecy ^/"Obadiah, a cano¬ 
nical book of the Old Tedament, which is contained 

in one Angle chapter; and is partly an invedive againd 

the cruelty of the Ebonites, who mocked and derided 

the children of Ifrael, as they paffed into captivity, 

and with other enemies, their confederates, invaded and 

oppreffed thofe flrangers, and divided the fpoil amongd 
themfelves; and partly a predidion of the deliverance 

of Ifrael, and of the vidory and triumph of the whole 

church over her enemies. 

OBELISK, in architedure, a truncated, quadran- 

gular,and {lender pyramid, raifed as an ornament, and 

frequently charged either with inferiptions or hiero¬ 

glyphics. 

Obelilks appear to be of very great antiquity, and 

to be firft raifed to tranfmit to pofterity precepts of 
philofophy, which were cut in hieroglyphical charac¬ 

ters : afterwards they were ufed to immortalize the 

great actions of heroes, and the memory of perfons be¬ 

loved. The firft obelifk mentioned in hiftory was that 

of Ramafes king of Egypt, in the time of the Trojan 

war, which was 40 cubits high. Phius, another king 
of Egypt, raifed one of 45 cubits: and Ptolemy Phi- 

ladelphus, another of 88 cubits, in memory of Arfinoe. 
Auguftus ereded one at Rome in the Campus Martius, 

which ferved to mark the hours on an horizontal dial, 

drawn on the pavement. They were called by the E- 

gyptian priefts the fingers of the fun, becaufe they were 

made in Egypt alfo to ferve as ftyles or gnomons to 

mark the hours on the ground. The Arabs ftill call 
them Pharaoh's needles: whence the Italians call them 

aguglia, and the French aiguilles. 
OBJECT, in philofophy, fomething apprehended 

or presented to the mind by fenfation or imagination. 

See Metaphysics. 
Object-G/a/i of a Telefcope, or Microfcope, the glafs 

placed at the end of the tube which is next the objed. 

See Optics. 
OBJECTION, fomething urged to overthrow a 

pofition, or a difficulty raifed againft an allega¬ 

tion or propofition of a perfon we are difputing 

withal. 
OBJECTIVE, is ufed in the fchools, in fpeaking 

of a thing which exifts no otherwife than as an objed 
known. 
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Obit known. The exiftence of fuch a thing is faid to be 

II objective. 

^bo u?‘ OBIT, (Lat.) fignifies a funeral folemnity, or of¬ 
fice for the dead, moft commonly performed when the 

corpfe lies in the church uninterred : Alfo the anni¬ 
versary office, (2 Cro. 51 Dyer 313). The anniver- 

fary of any perfon’s death was called the obit; and to 
obferve fuch day with prayers and alms, or other com¬ 
memoration, was the keeping of the obit. In religious 

houfes they had a regifter, wherein they entered the 
obits or obitual days of their founders and benefaftors; 
which was thence termed the obituary. The tenure of 

obit or chantry lands is taken away and extiuft by 
1 Edw. VI. c. 14. and 15 Car. II. c. 9. 

OBLATI, in church-hiftory, were fecular perfons, 

who devoted themfelves and their eftates to fome rao- 

nailery, into which they were admitted as a kind of 
lay-brothers. The form of their admiffion, was put¬ 

ting the bell-ropes of the church round their necks, as 
a mark of fervitude. They wore a religious habit, but 
different from that of the monks. 

OBLIGATION, in general, denotes any a& 

whereby a perfon becomes bound to another to do 

fomething 5 as to pay a fum of money, be furety, or 

the like. 
Obligations are of three kinds, viz. natural, civil, 

and mixed. Natural obligations are entirely founded 

on natural equity ; civil obligation, on civil authority 
alone, without any foundation in natural equity; and 

mixed obligations are thofe which, being founded on 

natural equity, are farther enforced by a civil autho¬ 
rity. 

In a legal fenfe, obligation fignifies a bond, wherein 

is contained a penalty, with a condition annexed for 
the payment of money, &c. The difference between 
it and a bill is, that the latter is generally without a 

penalty or condition, though it may be made obliga¬ 
tory: and obligations are fometimes by matter of re¬ 

cord, as ftatutes and recognizances. See the article 
Bond. 

Moral Obligation. See Morals, n° 36—40. 
OBLIQUE, in geometry, fomethingaflant, or that 

deviates from the perpendicular. Thus an oblique 

angle, is either an acute or obtufe one, e. any angle 

except a right one. 
Oblique Cafes, in grammar, are all the cafes except 

the nominative. See Case. 
Oblique Line, that which, falling on another line, 

makes oblique angles with it, viz. one acute, and the 

other obtufe. 
Oblique Planes, in dialling, are thofe which decline 

from the zenith, or incline towards the horizon. See 

Dial. 
Oblique Sailing, in navigation, is when a fhip fails 

upon fome rhumb between the four cardinal points, 
making an oblique angle with the meridian; in which 

cafe, fhe continually changes.both latitude and longi¬ 

tude. See Navigation, $. 6. 
OBLIQUUS, in anatomy, a name given to feveral 

mufcles, particularly in the head, eyes, and abdomen. 

See Anatomy, Table of the Mufcles. 

OBLONG, in general, denotes a figure that is 
longer than broad: fuch is a parallellogram, ellipfis, 

See. 

OBOLUS, an ancient filver money of Athens, the 

Vol. VII. I 

fixth part of a drachma; worth fomewhat more than Oliolus 

penny-farthing Sterling-The word comes from the III 
Greek Qf o/hx.®1, “ fpit, or broach;” eii-her Kp-Obfervatory 

caufe it bore fuch an impreffion ; or becaufe, accord¬ 
ing to Euftachius, it was in form thereof. But thofe 
now in the cabinets of the antiquaries are round. 

Obolus, in medicine, is ufed for a weight of ten 
grains, or half a fcruple. 

OBRECHT (Ulric), a learned German, born of a 
noble family at Strafburg in 1646, where he filled the 
chairs of civil law and hiftory with great diftindlion. 
He was of the Proteftant religion; but when Lewis 

XIV. made himfelf mailer of Strafburg, and went 
there with his court, he was prevailed on to change; 

and accordingly abjured in 1684, an£l put his inltru- 
ment into the hands of Boffuet bilhop of Meaux. The 

next year the king nominated him to prefide in his 

name in the fenate of Strafburg, with the title of prae¬ 
tor royal, in imitation of the ancient Romans ; from 
which time Mr Obrecht applied himfelf entirely to 
public affiairs. He was the editor, tranflator, and 
writer, of feveral learned works; and died in 1701. 

OBREPTITIOUS, an appellation given to letter* 
patent, or other inftruments, obtained of a fuperior by 
furprife, or by concealing from him the truth. 

OBSCURE, fomething that is dark and refle&s 
little light, or that is not clear and intelligible. 

OBSECRATION, in rhetoric, a figure whereby 
the orator implores the affiftance of God or man. 

OBSEQUENS (Julius), a Latin writer, conjec¬ 
tured to have lived before the emperor Honorius’s 
reign. He made a colledlion of the prodigies which 
Livy related in his hiftory. There are feveral editions 

of thofe remains. Lycofthenes endeavoured to fupply 
what was wanting in the original. 

OBSEQUIES, the fame with funeral folemnitfes. 
See Funeral. 

OBSERVATION, among navigators, fignifies the 
taking the fun’s or the ftars meridian altitude, in 
order thereby to find the latitude. 

OBSERVATORY, a place deftined for obferving 
the heavenly bodies; being generally a building eredled 
on fome eminence, covered with a terrace for making 
aftronomical obfervations. 

The more celebrated obfervatories are, 1. The Green¬ 
wich obfervatory, built-in 1676, by order of Charles 
II. at the folicitation of Sir Jonas Moore and Sir 

Chriftopher Wren ; and furnifhed with the moft ac¬ 
curate inftruments, particularly a noble fextant of feven 
feet radius, with telefcopic fights. 

2. The Paris obfervatory, built by the order of Louis 
XIV. in the Fauxbourg, St Jaques. 

It is a very fingular, but withal a very magnificent 
building, the defign of Monfieur Perault: it is eighty 
feet high; and at top is a terrace. 

The difference in longitude between this and the 
Greenwich obfervatory is 2° 20' well. 

In it is a cave, or cellar, of 170 feet defeent, for ex¬ 
periments that are to be made far from the fun, &c. 

particularly fuch as relate to congelations, refrigera¬ 
tions, indurations, confervations, &c. 

3. Tycho Brahe’s obfervatory, which was in the 
little iiland Ween, or Scarlet Ifiand, between the 

coafts of Schonen and Zealand, in the Baltic. It was 

erected and furnilhed with inftruments at his own ex- 

• 30 U pence, 
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Obfervatory pence, and called by him Uranthurg. Here he fpent 

twenty years in obferving the ftars ; the refult 13 his 

catalogue. 
4. Pekin obfervatory. Father Le Compte defcribes 

a very magnificent obfervatory, erefted and furniflied 
by the late emperor of China, in his capital, at the 
interceffion of fome Jefuit miffionaries, principally 

Father Verbeift, whom he made his chief observer.— 
The inftruments are exceedingly large ; but the divi- 
fion lefs accurate, and the contrivance in fome refpe&s 
lefs commodious, than that of the Europeans. The 

chief are, An armillary zodiacal fphere of fix feet dia¬ 
meter; an equinoftial fphere of fix feet diameter; an 

azimuthal horizon of fix feet diameter; a large qua¬ 
drant fix feet radius ; a fextant eight feet radius ; and 
a celeftial globe fix feet diameter. 

5. Bramins obfervatory at Benares. Of this Sir 
Robert Barker gives the following account, Phil. 

Tranf. Vol. LXVII. p. 598. “ Benares in the Eaft 
Indies, one of the principal feminaries of the Bramins 
or priefts of the original Gentoos of Hindoftan, con¬ 
tinues ftill to be the place of refort of that feft of 

people; and there are many public charities, hof- 
pitals, and pagodas, where fome thoufands of them 

now refide. Having frequently heard that the an¬ 
cient Bramins bad a knowledge of aftronomy, and 
being confirmed in this by their information of an 
approaching eclipfe both of the fun and moon, I made 

inquiry, when at that place in the year 1772, among 
the principal Bramins, to endeavour to get fome in¬ 
formation relative to the manner in which they were 

acquanted of an approaching eclipfe. The molt in¬ 
telligent that I could meet with, however, gave me 

but little fatisfa&ion. I was told, that thefe matters 
were confined to a few, who were in pofiefiion of 
certain books and records ; fome containing the myf- 
teries of their religion; and others the tables of aftro- 
nomical obfervations, written in the Skanlkirrit lan¬ 
guage, which few underftood but themfelves : that 

they would take me to a place which had been con- 
ftru&ed for the purpofe of making fuch obfervations 
as I was inquiring after, and from whence they fup- 

pofed the learned Bramins made theirs. I was then 
condudled to an ancient building of ftone, the lower 
part of which, in its prefent fituation, was converted 

into a liable for horfes, and a receptacle for lumber; 

t 5456 1 O B S 

but, by the number of court-yards and apartments, thefe arcs were very exaftly divided into nine large 
it appeared that it mud once have been an edifice for feftions ; each of which again into ten, making ninety 

the ufe of fome public body of people. We entered lefler divifions or degrees ; and thofe alfo into twenty^ 
this building, and went up a ftair-cafe to the top of a expreifing three minutes each, of about two-tenths 
part of it, near to the river Ganges, that led to a of an inch afunder; fo that it is probable, they had 
large terrace, where, to my furprife and fatisfa&ion, fome method of dividing even thefe into more minute 
1 faw a number of inllruments yet remaining, in the 
greateft prefervation, ftupendoufly large, immoveable 
from the fpot, and built of Hone, fome of them be¬ 

ing upwards of 20 feet in height; and, although 
they are faid to have been eredted 200 years ago, the 

graduations and divifions on the feveral arcs appeared 
as well cut, and as accurately divided, as if they had 

been the performance of a modern artift. The exe¬ 

cution in the conftru&ion of thefe inftruments exhi¬ 
bited a mathematical exatlnefs in the fixing, bearing, 
fitting of the feveral parts, in the necclfary and 

fufficitnt fupports to the very large Hones that com- 

pol'ed them, and in the joining and fattening each in- 

divifions at the time of oblervation. 

“ My time would only permit me to take down the 

particular dimenfions of the moll capital inftrument, 
or the greater equinoctial fun-dial, reprefented by 

figure a, which appears to be an inftrument to 
exprefs folar time by the ftiadow of a gnomon upi 

on two quadrants, one fituated to the eaft, and the 

other to the weft of it; and indeed the chief part of 
their inftruments at this place appear to be conftrufted 
for the fame purpofe, except the quadrants, and a 
brafs inftrument that will be deferibed hereafter. 

“ Figure b is another inftrument for the purpofe 

of determining the exa£t hour of the day by the fha- 

dow 

to thejother by means of lead and iron, Obfervatory 

“ The fituation of the two large quadrants of the --1 

inftrument marked Ain the plate, whofe radius is nine Plate CCV^i 
feet two inches, by their being at right angles with a 

gnomon at twenty-five degrees elevation, are thrown 
into fuch an oblique fituation as to render them the 
moft difficult, not only to conftrndt of fuch a magni¬ 
tude, but to fecure in their pofition for fo long a 
period, and affords a ftriking inftance of the ability of 

the architect in their conftru&ion: for, by the ffia- 
dow of the gnomon thrown on the quadrants, they do 
not appear to have altered in the leaft from their ori¬ 

ginal pofition ; and fo true is the line of the gnomon, 
that, by applying the eye to a fmall iron ring of an 

inch diameter at one end, the fight is carried through 

three others of the fame dimenfion, to the extremity 
at the other end, diftant 38 feet 8 inches, without ob- 

ftru&Ion ; fuch is the firmnefs and art with which this 

inftrument has been executed. /This performance is 
the more wonderful and extraordinary when com¬ 

pared with the works of the artificers of Hindoftan at 

this day, who are not under the immediate direftion 
of an European mechanic; but arts appear to have 
declined equally with fcience in the eaft. 

“ Lieutenant-colonel Archibald Campbell, at that 
time chief engineer in the Eaft India Company’s 

fervice at Bengal, made a perfpeftive drawing of the 
whole of the apparatus that could be brought within 
his eye at one view ; but I lament he could not re- 

prefent fome very large quadrants, whofe radii were 
about twenty feet, they being on the fide from whence 
he took his drawing. Their defeription however 
is, that they are exa& quarters of circles of dif¬ 

ferent radii, the largeft of which I judged to be 20 
feet, conftruded very exaCtly on the fides of ftone- 

walls built perpendicular, and fituated, I fuppofe, in 
the meridian of the place: a brafs pin is fixed at the 
centre or angle of the quadrant, from whence, the 
Bramin informed me, they ftretched a wire to the 
circumference when an oblervation was to be made ; 
from which it occurred to me, the obferver mull have 

moved his eye up or down the circumference, by 
means of a ladder or fome fuch contrivance, to raile 

and lower himfelf, until he had difeovered the altitude 
of any of the heavenly bodies in their paffage over the 

meridian, fo expreffed on the arcs of thefe quadrants: 
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©bfervatory dow of a gnomon, which ftands perpendicular to and the name oljidianus to be derived from fomebody Obiidionalif 

^Oblidianus. in the centre of a flat circular (tone, fupported in an called Obftdiusy who was the inventor of ihis ufe of 0 

oblique fituation by means of four upright ftones and it; but it feems only a falfe fpelling of the word op- 0rcuPanc5M 
a crofs-piece ; fothat the fhadowof the gnomon, which Jtanus, from feeing the images of things 
is a perpendicular iron rod, is thrown upon the divi- in it. 

fion of the circle defcribed on the face of the flat cir- OBSIDIONALIS, an epithet applied by the Ro- 

cular ftone. man3 to a fort of crown. See the article Crown. 

“ Figure c is a brafs circle, about two feet diame- OBSTETRICS, or the Obstetric Art, the fame 
ter, moving vertically upon two pivots-between two with Midwifery. 

ftone pillars, having an index or hand turning round OBSTRUCTION, in medicine, fuch an obtura- 
horizontally on the centre of this, circle, which is tion of the vefiels as prevents the circulation of the 

divided into 360 parts; but there are no counted fluids, whether of the found and vital, or of the mor- 
divifions on the index to fubdivide thofe on the circle, bid and peccant kind, through them. 

This inftrument appears to be made for taking the OBTURATOR, in anatomy. See Anatomy, 
angle of a ftar at fetting or rifing, or for taking Table of the Mufcleu 

the azimuth or amplitude of the fun at rifing or OBTUSE, figures blunt, dull, &c. in oppofition 

fetting. to acute or fharp. Thus we fay, obtufe angle ; ob- 
“ The ufe of the inftrument, figure*D, I was at a lofs tufe angled triapgle, &c. 

to account for. It confifts of two circular walls; the OBY, or Ob, a river of the Rnffian empire in A- 
outer of which is about forty feet diameter, and eight fia, which rifes in the defart of Ifchinfka, and, running 
feet high ; the wall within about half that height, north, joins the Irtis near Tobolflc; and, dill keeping 

and appears intended for a place to ftand on to ob- its name, continues its courfe north, and falls into a 

ferve the divifions on the upper circle of the outer deep bay called Objkaya, in about 63 degrees of lati- 
wall," rather than for any other purpol^J and yet both tude. The exaCt courfe of this river was unknown, 
circles are divided into 360 degrees, each degree be- till the country was furveyed by the Ruffians ; who 

ing fubdivided into twenty leffer divifions, the fame have given us good maps of it and of all'Siberia, 
as the quadrants. TheYe is a door-way to pafs into The Oby forms the boundary between Europe and 

the inner circle, and a pillar in the centre, of the fame Afia, and its courfe is upwards of 2000 miles in 
height with the lower circle, having a hole in it, being length. 

the centre of both circles, and feems to be a focket OCCIDENT, in geography, the weftward quar- 
for an iron rod to be placed perpendicular into it. ter of the horizon ; or that part of the horizon where 

The divifions on tliefe, as well as all the other inftru- the epliptic, or the fun therein, defcends into the 

ments, will bear a nice examination with a pair of lower hemifphere; incontradiftinftion to orient. Hence 

compafles. we ufe the word occidental for any thing belonging 
“ Figure e is a fmaller equino&ial fun-dial, con- to the weft; as occidental bezoar, occidental pearl, 

ftrufted upon the fame principle as the large one A. &e. 

“ I cannot quit this fubjeCt without obferving, OCCIPITAL, in anatomy, a term applied to the 
that the Bramins, without the afliftance of optical parts of the occiput, or back part of the fkull. flaffes, had neverthelefs an advantage unexperienced OCCULT, fomething hidden, fecret, or invifible. 

y the obfervers of the more northern climates. The The occult fciences are magic, necromancy, cabbala, 

ferenity and clearnefs of the atmofphere in the night- &c. 
time in the Eaft Indies, except at the feafons of Occitlt, in geometry, is ufed for a line that is 
changing the monfoons or periodical winds, is dif- fcarce perceivable, drawn with the point of the com- 

ficult to exprefs to thofe who have not feen it, be- paffes or a leaden pencil. Thefe lines are ufed in fe- 
caufe we have nothing in comparifon to form our veral operations, as the raifing of plans, defigns of 

ideas upon : it is clear to perfection, a total quietude building, pieces of perfpeCtive, &c. They arc to be 
fubfifts, fcarcely a, cloud to be feen, and the light of effaced when the work is finilhed. 

the heavens, by the numerous appearance of the OCCULTATION, in aftronomy, the time a ftar 

ftars, affords a profpeCt both of wonder and contem- or planet is hid from our fight, by the interpofition of 
plation. the body of the moon or fome other planet. 

“ This obfervatory at Benares i6 faid to have been OCCUPANCY, in law, is the taking poffefiion of 

built by the order of the emperor Ackbar: for as this thofe things which before belonged to nobody. This Blackjf. 
wife pfince endeavoured to improve the arts, fo he is the true ground and foundation of all Property, or Comment. 

wifhed alfo to recover the fciences of Hindoftan, and of holding thofe things in feveralty, which by the law 

therefore directed that three fuch places fhould be of nature, unqualified by that of fociety, were com- 
ere&ed ; one at Delhi, another at Agra, andthe third mon to all mankind. But, when once it was agreed 
at Benares.” that every thing capable of ownerfhip {hould have an 

Edinburgh Observatory. See Edinburgh. owner, natural reafon fuggefted, that he who could 

OBSIDIANUS lapis, in the natural hiftory of firft declare his intention of appropriating any thing to 
the ancients, the name of a ftone which they have al- his own ufe, and, in confequence of fuch his inten- 
fo defcribed under the name of the Chian marble. It tion, actually took it into poffefiion, Ihould thereby 

is a very fmooth and hard marble, extremely difficult gain the abfolute property of it; according to that rule 

to cut, but capable of a fine polifii; and was ufed of the law of nations, recognized by the laws of Rome, 

among the ancient Greeks for the purpofe of making quod nullius ejl, id ratione naturali occupanti conce- 

rdk&ing mirrors. The later writers have fuppofed ditur, 
2 3° U 2 This 
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Occupancy. This right of occupancy, fo far as it concerns real 

' property, hath been confined by the laws of England 
within a very narrow compafs ; and was extended on¬ 

ly to a Angle inftance ; namely, where a man was 
tenant pour autre vie, or had an eftate granted to him- 
felf only (without mentioning his heirs) for the life of 

another man, and died during the life of cejluy que 
vie, or him by whofe life it was holden: in this cafe, 
he that could firft enter on the land, might lawfully re¬ 

tain the pofleffion fo long as cejluy que vie lived, by 

right of occupancy. 
This feems to have been recurring to firft principles, 

and calling in the law of nature to afcertain the pro¬ 

perty of the land, when left without a legal owner, 
For it did not revert to the grantor ; who had parted 
with all his intereft, fo long as cejluy que vie lived : it 

did not efcheat to the lord of the fee ; for all efcheats 
muft be of the abfolute entire fee, and not of any par¬ 
ticular eftate carved out of it 5 much lefs of fo minute 
a remnant as this; it did not belong to the grantee ; 

for he was dead : it did not defcend to his heirs ; for 
there were no words of inheritance in the grant: nor 
could it veft in his executors ; for no executors could 
fucceed to a freehold. Belonging therefore to no¬ 

body, like the hareditas jacens of the Romans, the 

law left it open to be feifed and appropriated by the 
firft perfon that could enter upon it, during the life of 
cejluy que vie, under the name of an occupant. But 
there was no right of occupancy allowed, where the 

king had the reverfion of the lands : for the reverfioner 
hath an equal right with any other man to enter upon 

the vacant pofleffion ; and where the king’s title and a 
fubje&’s interfere, the king’s (hall always be prefer¬ 

red. Againft the king therefore there could be no 
prior occupant, becaule nullum tempus occurrit regi. 
And, even in the cafe of a fubjeCt, had the eftate 
pour autre vie been granted to a man and his heirs 

during the life of cejluy qui vie, there the heir might, 
and (till may, enter and hold pofleffion, and is called 

in law a fpecial occupant; as having a fpecial exclufive 

right, by the terms of the original grant, to enter up¬ 

on and occupy this hareditas jacens, during the refidue 
of the eftate granted : though fome have thought him 
fo called with no very great propriety ; and that fuch 

eftate is rather adefcendible freehold. But the title of 
common occupancy is now reduced almoft to nothing by 
two ftatutes ; the one, 29 Car. II. c. 3. which en- 

adts, that where there is no fpecial occupant,'in whom 
the eftate may veft, the tenant pour autre vie may de- 

vife it by will, or it fliail go to the executors and be 
aflets in their hands for payment of debts: the other 

that of 14 Geo. II. c. 20. which ena&s, that it (hall 
veft not only in the executors, but, in cafe the tenant 
dies inteftate, in the adminiftrators alfo; and go in 
Courfe of a diftribution like a chattel intereft. 

By thefe two ftatutes the title of common occupancy is 

utterly extinft and aboliftied : tho’ that of fpecial occu¬ 

pancy, by the heir at law, continues to this day; fuch 
heir being held to fucceed to the anceftor’s eftate, not 
by defcent, for then he muft take an eftate of inheri¬ 

tance, but as an occupant, fpecially marked out and ap¬ 

pointed by the original grant. The do&rine of common 

occupancy may, however, be ufefully remembered on the 
following account, amongft others : That, as by the 

common law no occupancy could, be of incorporeal he¬ 

reditaments, as of rents, tithes, advowfons, commons, Occupancy. 
or the like, (becaufe, with refpeCt to them, there could- 

be no actnal entry made, or corporal feifin had ; and 
therefore by the death of the grantee pour autre vie a. 

grant of fuch hereditaments was entirely determined): 
fo now, it is apprehended, notwithftandingthofe ftatutes, 
fuch grant would be determined likewife ; and the he¬ 
reditaments could not be devifeable, nor veft in the ex¬ 
ecutors, nor go in a courfe of diftribution. For the 
ftatutes muft not be conftrued fo as to create any new 

eftate, or to keep that alive which by the com¬ 
mon law was determined, and thereby to defeat the 

grantor’s reverfion ; but merely to difpofe of an inte¬ 
reft in being, to which by law there W3s no owner, 

and which therefore was left open to the firft occupant. 
When there is a refidue left, the ftatutes give it to the 
executors, &c. inftead of the firft occupant; but they 

will not create a refidue, on purpofe to give it to the 

executors. They only mean to provide an appointed 
inftead of a cafual, a certain inftead of an uncertain, 
owner, of lands which before were nobody’s ; and 

thereby to fupply this cafus omijfus, and render the 
difpofition of the law in all refpeCts entirely uniform: 

this being the only inftance wherein a title to a real 
eftate could ever be acquired by occupancy. 

For there can be no other cafe devifed, wherein 
there is not fome owner of the land appointed by the 
law. In the cafe of a foie corporation, as a parfon of 
a church, when he dies or refignp, though thtre be no 

jtfiual owner of the land till a fucceflor be appointed, 

yet there is a legal, potential ownerlhip, fubfiiting in 

contemplation of law; and when the fucceflor is ap¬ 
pointed, his appointment (hall have a retrofpeCl and 

relation backwards, fo as to entitle him to all the pro¬ 
fits from the inftant that the vacancy commenced. 
And, in all other inftances, when the tenant dies in¬ 

teftate, and no other owner of the lands is to be found 
in the common courfe of defeents, there the law vefts 

an ownerlhip in the king, or in the fnbordinate lord of 
the fee, by efcheat. 

So alfo, in fome cafes, where the laws of other na¬ 

tions give a right by occupancy, as in lands newly 
created, by the riling of an ifland in a river, or by 
the alluvion or dereliction of the fea; in thefe inftan¬ 

ces, the law of England affigns them an immediate 
owner. For Bra&on tells us, that if an ifland arife 

in the middle of a river, it belongs in common to 

thofe who have lands on each fide thereof; but if it 
be nearer to one bank than the other, it belongs only 

to him who is proprietor of the neared (hore : which 

is agreeable to, and probably copied from, the civil 
law. Yet this feems only to be reafonable, where the 
foil of the river is equally divided between the owners 

of the oppofite (bores : for if the whole foil is the free¬ 
hold of any one man, as it muft be whenever a feveral 

filhery is claimed, there it feems juft (and fo is the ufual 
praftice) that the iflets, or little iflands, arifing in 

any part of the river, (hall be the property of him who 
owneth the pifeary and the foil. However, in cafe a 

new ifland rife in the fea, though the civil law gives it 

to the firft occupant, yet our’s gives it to the king. 
And as to lands gained from the fea; eithen by allu¬ 
vion, by the wafhing up of fand and earth, fo as in 

time to make terra frma ; or by derelillion, as when 

the fea (hrinks back below the ufual water-mark ; in 

thefe f 
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Occupant thefe cafes the law is held to be, that if this gain be 

I by little and little, by fmall and imperceptible de- 
Oceanus. greeS} it (hall go to the owner of the land adjoining. 

For de minimis non curat lex: and, befides, thefe own¬ 
ers being often lofers by the breaking in of the fea, or 

at charges to keep it out, this poffible gain is there¬ 
fore a reciprocal confideration for fuch poffible charge 

or lofs. But if the alluvion or derelidlion be fudden 
and confiderable, in this cafe it belongs to the king : 
for, as the king is lord of the fea, and fo owner of the 

foil while it is covered with water, it is but reafonable 

he ihould have the foil when the water has left it dry. 
So that the quantity of ground gained, and the time 

during which it is gained, are what make it either the 

king’s or the fubjeft’s. property. In the fame manner, 
if a river, running between two lordfhips, by degrees 

gains upon the one, and thereby leaves the other dry; 

the owner who lofeshis ground thus imperceptibly has 

no remedy: but if the courfe of the river be changed 

by a fudden and violent flood, or other hafty means, 
and thereby a man lofes his ground, he (hall have what 
the river has left in any other place, as a tecompence 

for this fudden lofs. And this law of alluvions and de- 

religions, with regard to rivers, is nearly the fame in 
the imperial law; from whence indeed thofe our deter¬ 

minations feem to have been drawn and adopted : but 

' we ourfelves, as iflanders, have applied them to ma¬ 

rine increafes; and have given our fovereign the pre¬ 
rogative he enjoys, as well upon the particular rea- 

fons before-mentioned, as upon this other general 
ground of prerogative, which was formerly remarked, 

that whatever hath no other owner is vefted bylaw in 
the king. See Prerogative. 

OCCUPANT, in law, the perfon that firft feizes 
or gets pofieffion of a thing. 

OCCUPATION, in a legal fenfe, is taken for ufe 

or tenure ; as in deeds it is frequently faid, that fuch 
lands are, or were lately, in the tenure of occupa¬ 

tion of fuch a perfon.—It is likewife ufed for a trade 
or myftery. 

OCCUPIERS of Walling, a term ufed in the falt- 

works for the perfons who are the fworn officers that 
allot in particular places what quantity of fait is to be 

njade, that the markets may not be overftocked, and 

fee that all is carried fairly and equally between the 

lord and the teuant. 
OCEAN, in geography, that vaft colle&ion of 

fait and navigable waters, in which the two continents, 

the firft including Europe, Afia, and Africa, and the 

laft America, are inclofed like iflands. 
The ocean is diftingui/hed into three grand divi- 

fions. i. The Atlantic ocean, which divides Europe 
and Africa from America,, which is generally about 

3000 miles wide. 2. The Pacific ocean, or South- 

fea, which divides America from Afia, and is gene¬ 

rally about 10,000 miles over. And, 3. The Indian 
ocean, which feparates the Eaft Indies from Afri¬ 

ca ; which is 3000 miles over* The other feas, which 

are called oceans, are only parts or branches of thefe, 

and ufually receive their names from the countries they 

border upon. 
For the faltnefs, tides, £5fc. of the ocean, fee the 

articles Sea, Tides, &c. 
OCEANUS, in Pagan mythology, the fon of Cx- 

lus and Terra, the hufband of Thetis, and the father 

of the Rivers and Fountains. The ancients called Ocellus 
him the Father of all things, imagining that he was SI 
produced by Humidity, which, according to Thales, °^ahe<lioa 

was the firft principle from which every thing was pro¬ 

duced. Homer reprefents Juno vifiting him at the re- 

moteft limits of the earth, and acknowledging him and 
Thetis as the parents of the gods. He was repre 

fented with a bull’s head, as an emblem of the rage 
and bellowing of the ocean when agitated by a ftorm. 

OCELLUS the Lucanian, an ancient Greek phi- 

lofopher of the fchool of Pythagoras, who lived before 
Plato. His work Tffi ™ n<x,7oc, or “ the Univerfe,” is 

the only pieCe of his which is come down entire to us ; 

and was written originally in the Dorci dialed, but 

was tranflatedby another hand into the Attic. Wil¬ 
liam Chriftian, and after him Lewis Nogarola, tranfla- 

ted this work into Latin and we have feveral edi¬ 
tions of it, both in Greek and Latin. 

OCHLOCRACY, that form of government where¬ 

in the populace have the chief adminiftration of af¬ 
fairs. 

OCHRE, in natural hiftory, a genus of earths, 

flightly coherent, and compofed of fine, fmooth, foft, 

argillaceous particles, rough to the touch, and readily 

diifufible in water. Ochres are of various colours, as 
red, blue, yellow, brown, green, &c. 

OCKLEY (Simon), a learned orientalift, was bom 
at Exeter, in 1678, and educated at Queen’s college, 

Cambridge, where he diftinguifhed himfelf by his in- 
tenfe application to literature. At the ufual time he 

took the degrees in arts, and that of bachelor in di¬ 

vinity; but marrying very young, was precluded from 

a fellowlhip in his college, and this occafioned his be¬ 

ing afterwards involved in many difficulties. In 1705, 
he was prefented to the vicarage of Swavefey in Cam- 

bridgeffiire ; and in 1711, he was chofen Arabic pro- 

feffor of the univerfity; but afterwards had the mif- 

fortune to be confined for fome time in Cambridge- 
caftle for debt. The above preferments, however, he 

enjoyed till his death, which happened on the 9th of 

Auguft 1720. He wrote, 1. Introduflio ad Linguas 
Orientates. 2. The hiftory of the prefent Jews through¬ 

out the world; tranflated from the Italian of Leo Mo¬ 

dena, a Venetian rabbi. 3. The improvement of hu¬ 
man reafon, exhibited in the life of Hai Ebn Yokdhan, 

tranflated from the Arabic. 4. An account of South- 

weft Barbary, containing what is moft remarkable in 

the kingdoms of Fez and Morocco ; written by a per¬ 

fon who had been a flave there a confiderable time, and 
tranflated from his manufeript. 5. The hiftory of the 

Saracens, colle&ed from the moft authentic Arabic 

authors, in 2 vols 8vo. He was not only well /killed 
in the learned languages; but alfo in the modern, as 
French, Spani/h, Italian, Sic. 

OCTAETAR IDES, in chronology, denotes a cycle 

of eight years, at the end of which three entire lunar 
months were added. This cycle was ufed at Athens 

till Melon difeovered the golden number. 
OCTAGON, or Octogon, in geometry, is a figure 

of eight fides and angles; and this, when all the fides 

and angles are equal, is called a regular oflagon, or one 
that may be inferibed in a circle. 

Octagon, in fortification, denotes a place that has 

eight baftions. See Fortification. 

OCTAHEDRON, or Octaedron, in geometry, 

one 
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one of the five regular bodies, confiding of eight equal 

and equilateral triangles. 
OCTANDRIA (ox.™, “eight,”and«v»p, a “man, 

or hulband,”) the eighth clafs in Linnaeus fexual fyftem; 
confiding of plants with hermaphrodite flowers, which 

are furnilhed with eight ftamina, or male organs of ge¬ 

neration. See Botany, p. 1392. 
OCTANT, or Octile, in aftronomy, that afpe& 

of two planets, wherein they are diftant an eighth part 
of a circle, or 450, from each other. 

OCTAPLA, in matters of faered literature, de¬ 

notes a polyglot bible, confifting of eight columns, 
and as many different verfions of the faered text; viz. 

the original Hebrew both in Hebrew and Greek cha¬ 
racters, Greek verfions, &c. 

OCTATEUCH, an appellation given to the eight 

firfl books of the Old Teilament. 
OCTAVE, in mafic. See Interval. 

OCTOBER, in chronology, the' tenth month of 
the Julian year, confifting of 31 days; it obtained the 
name of Oflober, from its being the eighth month in 

the kalendar of Romulus. 
OCTOSTYLE, in the ancient architecture, is the 

face of an edifice adorned with eight columns. 
OCULUS, the eye, in anatomy. See there, 

n° 405. 
Oculus Bell, in natural hiftory, one of the femi- 

pellucid gems, of a greyifh white colour, variegated 

with yellow, and with a black central nucleus : it 

is of a roundifh form, and its variegations very beau¬ 

tifully reprefent the pupil and iris of the eye ; whence 
the name. 

Oculus Cati. See Asteria. 
Oculus Mundi, one of the femi-pellucid gems, of 

a whitifh-grey colour, without any variegations. 
OCYMUM, basil ; a genus bf the gynofpermia 

order, belonging to the didynamla clafs of plants. 

There are eight fpecies, all of them natives of warm 

climates, rifing from fix inches to two feet in height, 

and having a ftrong aromatic fmell, refembling that of 
cloves. One of the fpecies is ufed in the kitchen, par¬ 

ticularly by the French cooks, who make great ufe of 
it in their foups and fauces. This rifes about ten 

inches high, fending out branches by pairs oppofite, 

from the bottom; the ftalks and branches are four- 
cornered ; the leaves are oval, fpear-ffiaped, ending in 

acute points, and are indented on their edges; the 
whole plant is hairy, and has a ftrong feent of cloves 

too powerful for moft perfons, but to fome it is very 

agreeable. Thefe plants are propagated by feeds, 
and will thrive in this country in the open air, and will 

even ripen their feeds if placed in a ftove or airy glafs- 
cafe. 

OCZAKOW, or Oczakoff, a town of Turky in 
Europe, and capital of a Sangiack of the fame name, 

inhabited by Tartars. During a late war, here was a 

Turkilh garrifon of 20,000 men. However, it was ta¬ 
ken by the Ruffians in 1737, and all thofe that refitted 
were put to the fword. The Ruffians themfelves loft 

18,000 men in the affault. The Turks returned the 

fame year with 70,000 men to retake it; but were ob¬ 
liged to retire, after the lofs of 20,060. In 1738, the 

Ruffians withdrew their garrifon, and demolilhed the 

fortifications. It is feated on the river Bog, to the 

wigft of the Nfeper, or rather where they both unite 

and fall into the Black Sea. It is 42 miles fouth-weft 

of Bialagrod, and 190 north by eaft of Conftantinople. 
E. Long. 30.0. N. Lat. 46. 30. 

ODA, in the Turkiffi feraglio, fignifies a clafs, or¬ 

der, or chamber. The grand fignior’s pages are di¬ 
vided into five claffes or chambers. The firfl, which 

is the loweft in dignity, is called the great oda, from 

the great number of perfons that compofe it: thefe 
are the juniors, who are taught to read, write, and 

fpeak the languages. The fecond is called the little 
eda, where, from the age of 14 or 15 years, till about 
20, they are trained up to arms, and the ftudy of all 

the polite learning the Turks are acquainted with. The 

third chamber, called kilar oda, confifts of 200 pages, 
which, befides their other exercifes, are Under the 

command of the kilardgi-bachi, and ferve in the pan¬ 
try and fruitery. The fourth confifts only of 24, who 

are under the command of the khazineda-bachi, and 

have charge of the treafure in the grand fignior’s 
apartment, which they never enter with cloaths that 

have pockets. The fifth is called kas-oda, ox privy- 
chamber} a »1 is compofed of only 40 pages who attend 
in the prince’s chamber. Every night eight of thefe 

pages keep guard in the grand fignior’s bed-chamber, 

while he fleeps: they take care that the light, which 
is conftantly kept in the room, does not glare in his 

eyes, left it (hould awake him; and if they find him 
difturbed with troublefome dreams, they caufe him to 

be awaked by onC of their agas. 
Oda-Bachi, or Oddobaft, among the Turks, an 

officer equivalent to a ferjeant or corporal among us. 
ODE, in poetry, a fong, or compofition proper to 

be fung. See Poetry. 
ODENSEE, a confiderable town of Denmark, in 

the Ifle of Funen, with a bifhop’sfee. E. Long. xo. 

27. N. Lat. 55. 28. 
ODER, a river of Germany, which has its fource 

near a town .of the fame name in Silefia, and on the 

confines of Moravia. It runs north through that 
province, and then into the Marche of Brandenburg 

and Pomerania, where it forms a large lake, afterwards 
falling into the Baltic Sea by three mouths; between 

which lie the iflands Ufedom and Wolin. It paffes by 
feveral towns; as Ratibor, Oppelen, Breflau, Glogau, 

and Croffen, in Silefia ; Francfort, Lebus, and Cu- 

ftriu, in Brandenburg; and Gartz, Stetin, Cammin, 
Wallin, Ufedom, and Wolgaft, in Pomerania. 

ODEUM, in Grecian antiquity, a muGc-theatre, 

built by Pericles; the infide of which was filled with 

feats and ranges of pillars, and on the outfide the 
roof defeended ffielving downwards from a point in the 

centre, with many bendings, in imitation of the king 
of Perfia’s pavilion. Here the mufical prizes were con¬ 

tended for; and here alfo, according to Ariftophanes, 

was a tribunal. 

De Odio et Atia. See Falfe Imprisonment. 
The writ de odio et atia was anciently ufed to be di¬ 

rected to the (heriff, commanding him to inquire whe¬ 
ther a prifoner charged with murder was committed 

upon juft caufe of fufpicion, or merely propter odium et 
atiam, for hatred and ill-will; and if upon the inqui- 
fition due caufe of fufpicion did not then appear, then 

there iffiied another writ for the (heriff to admit him 
to bail. This writ, according to Braflon, ought not 

to be denied to any man; it being exprefsly ordered 

to 
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Odo to be made out gratis, without any denial, by magna 

IS carta, c. 26. and ftatute Weftm. 2. 13 Edw. I. c. 29. 

e ema* But the ftatute of Glocefter, 6 Edw. I. c. 9. reftrain- 

ed it in the cafe of killing by mifadventure or felf- 
defence, and the ftatute 28 Edw. III. c. 9. aboliftied 
it in all cafes whatfoever: but as the ftat. 42 Ed. III. 

c. 1. repealed all ftatutes then in being, contrary to 
the great charter, Sir Edward Coke is of opinion that 

the writ de odio et atia was thereby revived. See Ha¬ 

beas Corpus. 
ODO (St), feco.nd abbot of Clugni in France, was 

illuftrious for learning and piety in the loth century. 

The fanftity of his life contributed greatly to enlarge 
the congregation of Clugni; and he was fo efteemed, 

that popes, bifhops, and fecular princes, ufually chofe 
him the arbiter of their difputes. He died about the 

year 942, and his works are printed in the Bibliotheque 

of Clugni. 
Odo Cantianus, fo called as being a native of Kent, 

in England, was a Benedi&ine monk in the 12th cen¬ 
tury, in which order his learning and eloquence raifed 
him to the dignity of prior and abbot. Archbiihop 

Becket was his friend, and his panegyric was made by 

John of Salifbury. He compofed Commentaries on 
the Pentateuch, and t,he Second Book of Kings; Moral 
Refleftions on thePfalms; treatifes intitled, De oners 

Philijlim} De moribus Ecclejiajlicis ; De vitiis et vir- 

tutibus Anima^ &c. 
ODONTALGIA, the toothach. See Medi¬ 

cine, n° 314. and p. 4869. 
> ODONTOIDE, in anatomy, an appellation given 

to the procefs of the fecond vertebra of the neck, from 

its refemblance to a tooth. 
ODOROUS, or Odoriferous, appellations given 

to whatever fmells ftrongly, whether they be fetid or 

agreeable ; but chiefly to things whofe fmell is brifk 

and agreeable. 
ODYSSEY-, a.celebrated epic poem of Homer, 

wherein are related the adventures of Ulyffes in liis re¬ 

turn from the fiege of Troy. 
OECONOMICS, the art of managing the affairs 

of a family, or community; and hence the perfon who 

takes care of the revenues 2nd other affairs of churches, 
monafteries, and the like, is termed ceconomus. 

OECONOMY, denotes the prudent condudf, or dif- 

creet and frugal management, whether of a man’s own 

eftate, or that of another. 
Animal Oeconomy, comprehends the various ope¬ 

rations of nature in the generation, nutrition, and pre- 
I f See Cr»f-fervat;on Gf animals f. The doftrine of the animal 

i TfPt)fa oeconomy is nearly Connedted with phyfiology, which 
f ' ' explains the feveral parts of the human body, their 

ftrudure, ufe, See. See Anatomy and Medicine. 
OECUMENICAL, fignifies the fame with gene¬ 

ral or univerfal; as, oecumenical council, bilhop, &c. 

OEDEMA, or Phlegmatic Tumour, in medi¬ 
cine and furgery, a fort of tumour attended with pale- 

nefs and cold, yielding little refiftance, retaining the 

print of the finger when preffed with it, and accompa¬ 

nied with little or no pain. 
This tumour obtains no certain fituationin any par¬ 

ticular part of the body, fince the head, eye-lids, 

hands, and fometimes part, fometimes the whole body, is 
afflidfed with it. When the lall mentioned is the cafe, 

the patient is faid to be troubled with a cachexy, leu- 

cophlegmatia, or dropfy. But if any particular part Oedipu* 
is more fubjedt to this diforder than another, it is cer- 8 
tainly the feet, which are at that time calledfwellcd or 0enant 

cedematous feet. 

OEDIPUS, the unfortunate king of Thebes, whofe 
hiftory is partly fabulous, flourifhed about 1266 B. C- 

It is faid he was given by his father to a fhepherd, 
who was ordered to put him to death, in order to 

prevent the misfortunes with which he was threatened 
by an oracle. But the fhepherd being unwilling to 

kill him with his own hands, tied him by the 

feet to a tree, that he might be devoured by wild 
beafts. The infant was, however, found in this fitua- 

tion by another fhepherd named Phorbas, who carried 
him to Polybus king of Corinth ; where the queen, 

having no children, educated him with as much care 
as if he had been her fon. When he was grown up, 

he was informed that he was not the fon of Polybus: 
on which, by order of the oracle, he went to feek for 

his father in Phocis; but fcarce was he arrived in that 
country, when he met his father on the road, and 
killed him without knowing him. A fhort time after, 
having delivered the country from the monfter called 

the Sphinx, he married Jocafta, without knowing that 

fbe was his mother, and had four children by her; but 
afterwards being informed of his inceft, he quitted the 
throne, and, thinking himfelf unworthy of the light, 

put out his eyes. Eteocles and Polynices, who were 

celebrated amongft the Greeks, were born of this in- 

ceftuous marriage. 
OELAND, an ifland of Sweden, feated on the 

Baltic fea, between the continent of Gothland and 
the ifle of Gothland, in between 56° and 570 of north 

latitude, and between 170 and 180 of eaft longitude. 

It is about 60 miles in length, and 15 in breadth; 
having a wholefome air, and a fertile foil, with riling 

hills, and feveral caftles. It has no town of any great 

note. 
OENANTHE, water dropwort ; a genus of 

the digynia order, belonging to the pentandria clafs 
of plants. There are five fpecies; of which the mod 

remarkable is the crocata, or hemlock dropwort, 
growing frequently on the banks of ditches, rivers, 

and lakes, in many parts of Britain. The roots and 
leaves of this plant are a terrible poifon; feveral per- 

fons have perilhed by eating it through miftake, ei¬ 
ther for water-parfnips or for celery, which laft it re- 

fembles pretty much in its leaves. So exceedingly 

deleterious is this plant, that Mr Lightfoot tells us, 

he has heard the late Mr Chriftopher d'Ehret, the 
celebrated botanic painter, fay, that while he was 
drawing it, the fmell or effluvia only rendered him fo 

giddy, that he was feveral times obliged to quit the 
room, and walk out in the frefh air to recover himfelf; 

but recollefting at laft what might be the probable 

caufe of his repeated illnefs, he opened the door and 

windows of the room, and the free air then enabled 
him to finifh his work without any more returns of 
the giddinefs. Mr Lightfoot informs us, that he 

lias given a fpoenful of the juice of this plant to a 

dog, but without any other effedf than that of making 
him very fick and ftupid. In about an hour he re¬ 

covered; and our author has feen a goat eat it with 
impunity. To fuch of the human fpecies as have un-^ 

fortunately eat any part of this plant, a vomit is the 
mofi: 
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Oenoptx moll approved remedy. 

II . OENOPTiE, in Grecian antiquity, a kind of 
Oenotna. cenfors at Athens, who regulated entertainments, 

and took care that none drank too much, nor too 
little. 

OENOTHERA, tree-primrose ; a genus of 

the monogynia order, belonging to the odandria 

clafs of plants. There are feven fpecies; the moll 
remarkable of which are, 

1. The biennis, or common biennial tree-primrofe. 

It hath a long, thick, deeply-ftriking root; crowned 
with many large, oval, fpear-fhaped, plane, fpreading 

leaves; upright, thick, firm, rough, hairy Hems, rifing 
three or four feet high; garnifhed with long, narrow, 

lanceolate, clofe-fitting leaves, irregularly; and at all 

the axillas, from the middle upwards, large bright- 
yellow flowers. 

2. Odovalvis, or odovalved, fmooth, biennial tree- 

primrofe, hath upright, firm, fomewhat hairy ftems, 
rifing a yard high ; oblong, fpear-fhaped, pointed, 

plane, fmooth leaves; and at the axillas large bright- 
yellow flowers. 

3. The fruticofa, or fhrubby, narrow-leaved, peren¬ 
nial tree-primrofe, hath long thick roots; upright, 
under-lhrubby like red ftems, two or three feet high; 

fpear-fhaped, lightly-indented leaves; and at the 

axillas pedunculated clufters of yellow flowers, fuc- 
ceeded by pedicellated, acute-angled capfules. 

4. The pumila, or low perennial tree-primrofe, hath 

fibrous roots, crowned with many oval, fpear-fhaped, 

clofe-fitting leaves; flender herbaceous ftems 10 or 12 
inches long; garnifhed with fpear-fhaped, blunt, fmooth 
leaves, having very (hort foot-ftalks; and at the axillas 

fmallifh bright-yellow flowers, fucceeded by acute- 
angled capfules. 

All thefe plants flower very profufely in June and 
July, coming out almoft half the length of the ftalks 
from the axillas; and as the ftalk advances in ftature, 

new flowers are produced, fucceeding thofe below; in 
which order the plants continue flowering from about 

midfummer till Odober: each flower is moderately 
large and confpicuous, confiding of four plane petals, 

which with the calix forms a very long tube below, 
and fpreading above, generally expand molt towards 

the evening; and are fucceeded by plenty of feed in 
autumn for propagation. 

Thefe plants are exotics from America; but are all 
very hardy, profper in any common foil and fituation, 

and have been long in the Englifh gardens, efpecially 
the three firft forts; but the cenothera biennis is the 

moft commonly known. 
The firft and fecond fpecies are biennial, and the 

third and foutth are perennial in root. 

They arc proper to be employed as plants of orna¬ 
ment for embellifhing the pleafure-garden; they may 

v be placed any-where, and will effed a very agreeable 

variety three or four months with their plentiful blow 

of flowers. 
The biennial kinds muft be raifed annually from 

feed, for they totally perilh after they have flowered. 

But the perennials, once raifed, continue for years by 

the root. 
The propagation of all the forts is by feed, and the 

perennials alfo by parting the roots. 

OENOTRIA, an ancient name of Italy; fo called 

from the Oenotri, (Virgil); inhabiting between Pas- Oenotrides 

ftum and Tarer.tum, (Ovid). Originally Arcadians, J 
(Dionyfius Halicarnaffeus), who came under the con- 

dud of Oenotrus fon of Lycaon, 1 7 generations be¬ 
fore the war of Troy, or 459 years, at 27 years each 

generation, and gave name to the people. Cato de¬ 
rives the name from Oenotrus, king of the Sabines and 

Etrufcans; but Varro from Oenotrus, king of the 
Latins; and Servius from the Greek name for wine, 

for which Italy was famous ; of which opinion is 
Strabo. 

OENOTRIDES (Strabo, Pliny), twofmall iflands 
in the Tufcan fea, over-againft Velia, a town of Lu- 
cania, called Pontia and Ifcia; now Penza and Ifcbta, 

on the coaft of the Principato Citra, or to the weft of 

Naples, So called from the Oenotri, an ancient people 
of Italy. 

OESEL, an ifland of the Baltic fea, at the en¬ 

trance of the gulf of Livonia. It is about 70 miles 
in length, and 50m breadth, and contains ioparifhes. 
It is defended by the fortrefles of Airenfburg and 
Sonneburg. It is in between 22° and 240 of eaft 

longitude, and between 58° and 590 of north lati¬ 
tude. 

OESOPHAGUS, in anatomy, theGuLA, or Gul¬ 

let, is a membranaceous canal, reaching from the 
fauces to the ftomach, and conveying into it the food 
taken in at the mouth. See Anatomy, n° 353. 

OESTRUS, in zoology, a genus of infeds be¬ 
longing to the order of diptera. It has no mouth; 

but three pundures, without trunk or beak: Antennae 

taper, proceeding from a lenticular joint. There are 
five fpecies. 

1. Bovis, the breeze or gad-fly. Thorax yellow, 
with a black tranfverfe line between the wings: Ab¬ 

domen tawny, with fine black tranfverfe lines; laft 
fegment black: Wings white, with a brown tranf¬ 
verfe line, and three brown fpots. Size of the large 

blue fly. Depofits its eggs under the fkin on the 
backs of oxen, where the maggots are nourilhed the 
whole winter till the month of June; and plague the 

cattle fo all the fummer, that they are obliged to fly 
for refuge into the water, and dare not q-uit it the 
whole day. 

2. The hsemorrhoidalis. Body long, black, covered 
with tawny hair; middle of the thorax lefs hairy; 
wings immaculate; antennas very fhort: Length half 

an inch. Depofits its eggs in the redum of horfes, 
and occafions great torment. 

3. Ovis, the grey fly. Spotted with black; front 

pale yellow; legs brownifh; wings with fliort black 
veins: Length half an inch. Breeds in the frontal 
finus of flteep; where the maggots, hatched from the 
eggs, lodge the whole winter, vellicating the internal 
membranes, and often bringing on death. 

5. The nafalis. Body black ; but the head, thorax, 
and abomen, covered with pale-red hair, except the 

firft fegment of the latter, which is covered with white 
hair; the wings immaculate. Breeds in the fauces of 
horfes, entering by their nofe. 

5. The tarandi. Thorax yellow; with a black line 

between the wings, which are immaculate: abdomen 
tawny, laft fegment black. Infeft the back of the 

rein-deer, fo as greatly to retard the breed. The 

rein-deer of Lapland are obliged every year to fly to 
the 
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Oeta the Alpine mountains, to efcape the purfuit of thefe lace or great houfe; as kitchen, pantries, cOnfeftiona- Oificj 

■ infects: yet a fourth part of their number perilh by- 
ogxce‘ them at two years old ; the reft, are emaciated, and 

have their fkins fpoiled. 

OETA {Strabo, Ptolemy), a mountain of Theffaly, 
extending from Thermopylae weftward to the Sinus 

Ambracius, and in fome meafure cutting at right 

angles the mountainous country ftretching out be¬ 
tween Parnaffus to the fouth, and Pindus to the north. 
At Thermopylae it is very rbugh and high, riling and 

ending in {harp and fteep rocks, affording a narrow 
paffage between it and the fea from Theffaly to Lo- 

cris, (Strabo) : with two paths over it ; the one above 

Trachis, very fteep and high; the other through the 
country of the iEnianes, much eafier and readier for 

travellers; by this it was that Leonidas was attacked 
in rear by the Perfians, (Paufanias). Here Hercules 

laid himfelf on the funeral pile, (Silius Italicus, Ovid) ; 
the fpot thence called Pyra, (Livy); who fays, that 

the extreme mountains to the eaft are called Oeta; 
and hence the poets allege, that day, night, fun, and 
ftars, arofe from Oeta, (Seneca, Statius, Silius Italicus, 

Catullus, Virgil’s Culex.) Circumftances which fhew 
the height of this mountain. 

OETING, a town of Germany, in Upper Bavaria, 

under the jurifdiftion of Burkhaufen. It is divided 
into the upper and the lower town, and feated on the 
river Inn, eight miles weft of Burckhaufen. E. Long. 

12.47. N. Lat. 48. o. There is a great refort of 
pilgrims to the old chapel. 

Oeting, or Oetingen, a town of Germany, in the 
circle of Suabia, ana capital of a county of the fame 

name, feated on the river Wirnitz. E. Long. 10.45. 

N. Lat. 48. 52. 

Oeting, a county of Germany, in the circle of 
Suabia, bounded on the north and eaft by Franconia; 
on the fouth by the duchy of Neuburg; and on the 

weft by that of Wirtemberg. It is about 40 miles 
from eaft to weft, and 20 from north to fouth. 

OFFA’s-dyke, an entrenchment eaft up by Offa, 
a Saxon king, to defend England again ft the incur- 

flons of the Welch. It runs through Herefordfhire, 
Shropfhire, Montgomeryfhire, Denbighfhire, and Flint- 

Ihire. 

OFFANTO, a river of Italy, in the kingdom of 
Naples. It rifes in the Appenine mountains, in the 
Farther Principato; and palling by Conza, and Monte 

Verde, it afterwards feparates the Capitanata from the 
Bafilicata and the Terra-dUBarri, and then it falls into 
the gulf of Venice, near Salpe. 

OFFENCE, in law, an aft committed againft the 
law, or omitted where the law requires it. 

OFFICE, a particular charge or truft, or a dignity 
attended with a public funftion. See Honour.— 

The word is primarily ufed in fpeaking of the offices 
of judicature and policy; as the office of fecretaryof 
ftate, the office of a Iheriff, of a juftice of peace, &c. 

Office alfo fignifies a place or apartment ap¬ 

pointed for officers to attend in, in order to difeharge 
their refpeftive duties and employments; as the fe- 

cretary’s office, ordnance-office, excife-office, fignet- 
office, paper-office, pipe-office, fix-clerks office, &c. 

Office, in architefture, denotes all the apart¬ 

ments appointed for the neceffary occafions of a pa- 
Vol. VII, 2 

nes, &c. I| 

Office, in the canon-law, is ufed for a benefice that 0ffici4 
has no jurifdiftion annexed to it. 

Duty upon Offices and Penfions, a branch of the 
• king’s extraordinary perpetual revenue, confiding in a 

payment of is. in the pound (over and above all other 
duties) out of all falaries, fees, and perquiiites, of 
offices and penfions payable by the crown. This 
highly-popular taxation was impofed by flat. 3 1 Geo. If. 

c. 2 2. and is under the direftion of the commifiioners 
of the land-tax. 

OFFICER, a perfon poffeffed of a poll or office. 
See the preceding article. 

The great officers of the crown, or ftate, are, The 
lord hlgh-fteward, the lord high-chancellor, the lord 

high-treafurer, the lord-prefident of the council, the 
lord privy-feal, the lord-chamberlain, the lord higk- 
conftable, and the earl-marfhal; each of which fee under 
its proper article. 

Non-commtffioned Officers, are ferjeant-majors, 
quarter-mafter ferjeants, ferjeants, corporals, drum 
and fife majors; who are nominated by their refpec- 
tive captains, and appointed by the commanding 

officers of regiments, and by them reduced without a 
court-martial. 

Orderly non-commtffioned Officers, are thofe who 
are orderly, or on duty for that week; who, on hear¬ 
ing the drum beat for orders, are to repair to the 

place appointed to receive them, and to take down 
in writing, in the orderly book, what is diftated by 
the adjutant, or feijeant-major: they are then im¬ 
mediately to fhew thefe orders to the officers of the 

company, and afterwards warn the men for duty. 

Flag Officers. See Flag Officers, and Admi¬ 
rals. 

General Officers, are thofe whofe command is 
not limited to a fingle company, troop, or regiment; 
but extends to a body of forces compofed of feveral 
regiments: fueh are the general, lieutenant-general, 
major-general, and brigadier. 

Officers of the Jlotfehold. See the article House¬ 
hold. 

iS&^’Officers, are fuch as, in the king’s prefence, 
bear a white ftaff, or wand; and at other times, on 

their going abroad, have it carried before them by a 

footman bare-headed: fuch are the lord-fteward, lord- 
chamberlain, lord-treafurer, &c. 

The white ftaff is taken for a commiffion; and, at 

the king’s death, each of thefe officers breaks his ftaff 
over the hearfe made for the king’s body, and by this 

means lays down his commiffion, and difeharges all his 
inferior officers. 

Subaltern Officers are all who adminifter juftice 
in the name of fubjefts; as thofe who aft under the 

earl-marfhal, admiral, &c. In the army, the fubaltern 
officers are the lieutenants, cornets, enfigns, ferjeants, 
and corporals. 

OFFICIAL, in the canon-law, an ecclefiaftical 

judge, appointed by a bifhop, chapter, abbot, &c. 

with charge of the fpiritual jurifdiftion of the dio- 

cefe. 
Official is alfo a deputy appointed by an arch¬ 

deacon as his alfiftant, who fits as judge in the arch- 
30 X deacon’s 
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deacon’s court. ... 

OFFICINAL, in pharmacy, an appellation given 

to fuch medicines, whether fimple or compound, as 
are required to be conflantly kept in the apothecaries 
fliops. The officinalftmples are appointed, among us, 

by the college of phyficians; and the manner of ma¬ 
king the compofitions dire&ed in their difpenfatory. 

See Pharmacy. 
OFFING, or Offin, in the fea-language, that part 

of the fea a good diltance from fhore, where there 

is deep water, and no need of a pilot to Conduct the 
fhip: thus, if a (hip from Ihore be feen failing out to 

feaward, they fay, Jloe flands for the offing; and if a 

fhip, having the (hore near her, have another a good 

way without her, or towards the fea, they fay, that 

jhip is in the offing. 
OFF-SETS, in gardening, are the young fhoots 

that fpring from the roots of plants; which being 

carefully feparated, and planted in a proper foil, ferve 

to propagate the fpecies. 
Off-sets, in furveying, are perpendiculars let fall, 

and meafuring from the llationary lines to the hedge, 

fence, or extremity of an inclofure. 
OGEE, or O. G. in archite&ure, a moulding 

confiding of two members, the one concave, and the 

other convex; or of a round and hollow, like an S. 

See Architecture. 
OGILBY (John), an eminent writer, was born in 

or near Edinburgh, about the 17th of November 1600. 

His father having fpent his eftate, and being prifoner 
in the King’s Bench for debt, could contribute but 
little to his education ; however, he obtained force 

knowledge in the Latin grammar, and afterwards fo 
much money as to procure his father’s difcharge from 

prifon, and to bind himfelf an apprentice to a danciog- 
mafter in London; when, by his dexterity in his pro- 
feffion, and his complaifant behaviour to his mailer’s 

fcholars, he obtained money to buy out the remainder 
of his time, and to fet up for himfelf. But being af¬ 
terwards appointed to dance in the duke of Bucking¬ 

ham’s great malic, he by a falfe ftep drained a vein in 

the infide of his leg, which occafioned his being ever 
after fomewhat lame. When Thomas earl of Strafford 

was made lord lieutenant of Ireland, he was entertain¬ 
ed as a dancing-mailer in his family, and made one of 

the earl’s troop of guards; at which time he compo- 
fed a humorous piece called the CharaCler of a Trooper. 
He was foon after appointed mailer of the revels in 

Ireland, and built a theatre at Dublin. About the 
time of the conclufion of the war in England, he left 

Ireland, and, being (hipwrecked, came to London in a 
necefixtous condition ; but foon after walked to Cam¬ 
bridge, where, being a Hi (ted by feveral fcholars, he be¬ 
came fo complete a mailer of the Latin tongue, that 

in 1649 he publilhed a tranflation of Virgil. He foon 
after learned Greek ; and in 1660 publilhed in folio, 
a tranflation of Homer’s Iliad, with Annotations. A- 
bout two years after, he went into Ireland, where he 
was made mailer of the revels by patent. He then 

built another theatre in Dublin, which coft him about 
10001. He publilhed at London in folio, a tranflation 
of Homer’s Odylfey, with Annotations; and after¬ 
wards wrote two heroic poems, intitled th^1 Ephefan 

Matron, and the Roman Slave. He next compofed 

the Carolics, an epic poem, in 12 books, in honour of 

king Charles I. but this was entirely loll in the fire of 
London; when Mr Ogilby’s houfe in White Fryars 

was burnt down, and his whole fortune, except to the — 

value of five pounds, dellroyed. He, however, foon 
procured his houfe to be re-built, fet up a printing- 
office within it, was appointed his majelly’s cofmogra- 

pher and geographic printer, and printed feveral great 
works, tranflated or collected by himfelf and his aflift- 

ants, particularly his Atlas. He died in 1676. 
OGIVE, in architecture, an arch or branch of a 

Gothic vault; which, inftead of being circular, paffes 
diagonally from one angle to another, and forms a 
crofs with the other arches. The middle, where the 

ogives crofs each other, is called the key; being cut in 

form of a rofe, or a cul de lampe. The members or 
mouldings of the ogives are called nerves, tranches, or 

reins; and the arches which feparate the ogives, double 

arches. 
OGYGES, king of the Thebans, or, as others, of 

Ogygia and A£l«, afterwards called Baeotia and At¬ 

tica. He is recorded to have been the firfl founder of 
Thebes and Eleufin. The famous deluge happened 
rn his time, in which fome fay he perilhed with all his 

fubje&s, 1796 B. C. 
Ogygia, (Homer), the ifland of Calypfo; placed 

by Pliny in the Sinus Scylaceus, in the Ionian fea, 

oppofite to the promontory Lacinium; by Mela in the 
ftrait of Sicily, calling it Mae; which others place 

at the promontory Circeium, and call it the ifland of 

Circe. 
Ogygia, the ancient name of Thebes in Beeotia ; 

fo called from Ogyges, an ancient king, under whom 

happened a great deluge, 1020 years before the firft 
olympiad. 

OHIO, a river of North America, called by the 
French the Beautiful River, has its fource between the 
Allegany mountains and the lake Erie; and running 
fouth-weft through a mod delightful country, as all'o 
receiving many fmaller rivers in its paffage, at length 

falls into the Miffifippi, in about 37 degrees of lati¬ 
tude. The French had feveral forts on and near it; but 

the whole country through which it flows was ceded 
by the peace of 1763 to the Britilh. 

O HETEROA, one of the South Sea iflands lately 

difeovered, is fituated in W. Long. 150. 47. S. Lat. 
22. 27. It is neither fertile nor populous ; nor has it 
an harbour or anchorage fit for (hipping, and the dif- 

pofition of the people is hoftile to fuch as vifit them. 
OIL, in natural hiftory, an unftuous inflammable 

fubftance, drawn from feveral natural bodies, as animal 

and vegetable fubftances. 
Animal oils are their fats, which are originally ve¬ 

getable oils : all animal fubftances yield them, toge¬ 
ther with their volatile falts, in diftillation. 

Vegetable oils are obtained by expreffion, infufion, 
and diftillation. 

The oils by expreffion are obtained from the feed, 

leaves; fruit, and bark of plants; thus, the feed of mu- 
(lard, and of the fun-flower, almonds, nuts, beech- 
maft, &c. afford a copious oil by expreffion ; and the 
leaves of rofemary, mint, rue, wormwood, thyme, 

fage, See. the berries of juniper, olives, Indian cloves, 
nutmeg, mace, &c. the barks of cinnamon, faflafras, 

and clove, yield a confiderable proportion of effential 

oil by diftillation. 
The 
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The method of procuring oils by exprefiion is very 

fimple: thus, if either fweet or bitter almonds, that are 
frefh, be pounded in a mortar, the oil may be forced 

out with a prefs, not heated: and in the fame manner 

fhould the oil be preffed from linfeed and muftard. The 
avoiding the ufe of heat in preparing thefe oils, in¬ 

tended for internal medicinal ufe, is of great import¬ 

ance, as heat gives them a very prejudicial rancid- 
nefs. 

This method holds of all thofe vegetable matters 

that contain a copious oil, in a loofe manner, or in cer¬ 
tain cavities or receptacles ; the fides whereof being 

broke, or fqueezed, makes them let go the oil they 

contain: and thus the zeft or oil of lemon-peel, orange- 
peel, citron-peel, &c. may be readily obtained by 

preffure, without the ufe of fire. But how far this me¬ 

thod of obtaining oils may be applied to advantage, 
feems not hitherto confidered. It ha6 been commonly 

applied to olives, almonds, linfeed, rape-feed, beech- 

matt, ben-nuts, walnuts, bay-berries, mace, nutmeg, 

&c. but not, that vve know of, to juniper-berries, ca- 
fhew-nuts, Indian cloves, pine apples, and many other 

fubftances that might be enumerated, both of foreign 
and domeftic growth. It has, however, been of late 

fuccefsfully applied to muftard-feed, fo as to extract a 
curious gold-coloured oil, leaving a cake behind, fit 
for making the common table-muftard. 

Certain dry matters, as well as moift ones, may be 

made to afford oils by exprefiion, by grinding them 

into a meal, which being fufpended to receive the va¬ 
pour of boiling water, will thus be moiftened fo as to 

afford an oil in the fame manner as almonds; and thus 
an oil may be procured from linfeed, hemp-feed, let¬ 

tuce-feed, white-poppy feed, &c. 

As to the treatment of oils obtained by exprefiion, 
they fhould befuffered to depurate themfelves by ftand- 

ing in a moderately cool place, to feparate from their 
water, and depofit their feces; from both which they 

ought to be carefully freed. And if they are not thus 
rendered fuificiently pure, they may be wafhed well 

with frefh water, then thoroughly feparated from it 

again by the feparating-glafs, whereby they will be 
rendered bright and clear. 

The next clafs of oils are thofe made by infufion, or 
deco&ion, wherein the virtues of fome herb or flower 

is drawn out in the oil; as the oils of rofes, chamas- 

mile, hypericum, alder, &c. However, thefe require 
to be differently treated: thus, for the feented flower3, 

particularly rofes, infolation does bell; becaufe much 

boiling would exhale their more fragrant parts : but 
oils impregnated with green herbs, as thofe of chamae- 

mile and alder, require long boiling, before they re¬ 

ceive the green colour defired. And, in general, no 
oils will bear to be boiled any longer than there re¬ 

mains fome aqueous humidity, without turning black. 
There are many compound oils prepared in the fame 

manner, viz. by boiling and infolation, and then ftrain- 

ing off the oil for ufe. 
The fame contrivance has likewife its ufe in making 

effenqes for the fervice of the perfumer; not only where 

effential oils cannot be well obtained in fufficient quan¬ 
tities, but alfo where they are too dear. The effential 

oil of jeffamine-flowers, honey-fuckles, fweet-hriar, 
damafk-rofes, lilies of the valley, &c. are either ex¬ 

tremely dear, or fcarcely obtainable by diflillation ; 

and, in fome of them, the odorous matter is fo fubtile. Oil. 
as almoft to be loft in the operation. But if thefe 

flowers be barely infufed in fine oil of nuts, or oil of 

ben, drawn without heat, and kept in a cool place, 
their fubtile odorous matter will thus pafs into the oil, 
and richly impregnate it with their flavour. And thefe 

effences may be rendered ftill more perfect by ftraining 
off the oil at firft put on, and letting it ftand again, 

without heat, upon frefh flowers ; repeating the ope¬ 
ration twice or thrice. 

Oils or fats may likewife be obtained, by boiling 

and exprefiion, from certain animal-fubftances; for the 

membranes which contain the fat, being chopped 

fmall, and fet in a pan over the fire, become fit for the 
canvas bag, and, by preffure, afford a large quantity 
of fat; as we fee in the art of chandlery, which thus 

extra&ing the oily matter, leaves a cake behind, com¬ 
monly called graves. 

As to the effential oils of vegetables, they are ob¬ 
tained by diflillation with an alembic and a large re¬ 
frigeratory. Water muft be added to the materials, 

in fufficient quantity to prevent their burning; and 
they fhould be macerated or digefted in that water, a 

little time before diftifiation. The oil comes over vcjitli 
the water; and either fwims on the top, or finks to the 

bottom, according as it is fpecifically heavier or lighter 
than water. 

This procefs is applicable to the diftilling of the ef¬ 
fential oils from flowers, leaves, barks, roots, woods, 
gums, and balfams, with a flight alteration of circum- 

ftances, as by longer digeflion, brilker diflillation, &c. 

according to the tenacity and hardnefs of the fubjedl, 
the ponderofity of the oil, &c. 

Effential oils may be divided into two claffes, ac¬ 
cording to their different fpecific gravities; fome float¬ 

ing upon water, and others readily finking to the bot¬ 
tom. Thus, the effential oils of cloves, cinnamon, 

and faffafras, readily fink ; whereas thofe of lavender, 
marjoram, mint, &c. fwim in water: the lighted of 
thefe effential oils is, perhaps, that of citron-peel, 

which even floats in fpirit of wine; and the heavieft 
feems to be oil of faffafras. 

For obtaining the full quantity of the more ponde¬ 
rous oils from cinnamon, cloves, faffafras, &c. it is 

proper to reduce the fubje&s to powder; to digtft this 
powder for fome days in a warm place, with thrice its 

quantity of foft river-water, made ve,ry faline by the 

addition of fea-falt, or (harp with oil of vitriol; to ufe 
the ftrained docoftion, or liquor left behind in the ftill, 
inftead of common water, for frefh digeflion ; to ufe 

for the fame purpofe the water of the fecond running, 

after being cleared of its oil; not to diftil too large a 

quantity of thefe fubjefts at once; to leave a conside¬ 
rable part of the ftill, or about one fourth, empty ; to 
ufe a hrifk fire, or a ftrong boiling heat, at the firft, 

,but to flacken it afterwards; to have a low flill-head, 

with a proper internal ledge and current leading to the 
nofe of the worm; and, finally, to cohobate the wa¬ 
ter, or pour back the liquor of the fecond running 

upon the matter in the ftill, repeating this once or 

twice. 
The dire&ions here laid down for obtaining the pon¬ 

derous oils to advantage, are ealily transferred to the 

obtaining of the lighter; fo that we need not dwell 

particularly upon them. 
30 X 2 Many 
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Oil Many of the effential oils being dear, it is a very 

. H m common praftice to adulterate or oebafe them feveral 

ca e' ways, fo as to render them cheaper both to the feller 
and the buyer. Thefe feveral ways feem reducible to 
three general kinds, each of which has its proper 

method of deteftion, viz. 1. With expreffed oils. 

2. With alcohol. And, 3. With cheaper effential 

oils. 
If an effential oil be adulterated with an expreffed 

oil, it is eafy to difcover the fraud ; by adding a little 

fpirit of wine to a few drops of the fufpe&ed effential 

oil, and fhaking them together; for the fpirit will 
diffolve all the oil that is effential, or procured by di- 

ftillation, and leave all rhe expreffed oil that was mix¬ 

ed with it, untouched. 
If an effential oil be adulterated with alcohol, or 

re&ified fpirit of wine, it may be done in any propor¬ 
tion, up to that of an equal quantity, without being 

eafily difcoverable either by the fmell or tafte: the 
way to difcover this fraud, is to drop a few drops of 

the oil into a glafs of fair water; and if the oil be 
adultered with fpirit, the water will immediately turn 
milky, and, by continuing to fhake the glafs, the whole 

quantity of fpirit will be abforbed by the water, and 

leave the oil pure at top. 

Finally, if an effential oil be adulterated by a chea¬ 
per effential oil, this is commonly done very artfully: 

the method is to put fir-wood, turpentine, or oil of 
turpentine, into the dill, along with the herbs to be 

diftilled for their oil, fuch as rofemary, lavender, ori¬ 
ganum, &c. and by this means, the oil of turpentine 

diftilled from thefe ingredients, comes over in great 
quantity, and intimately blended with the oil of the 

genuine ingredient. The oils thus adulterated always 
difcover themfelves in time, by their own flavour be¬ 
ing overpowered by the turpentine-fmell: but the 
ready way to deteft the fraud, is to drench a piece of 

rag, or paper, in the oil, and hold it before the fire ; 
for thus the grateful flavour of the plant will fly off, 
and leave the naked turpentine-fcent behind. 

The virtues of oils being the fame with tliofe of the 
fubftances from whence they are obtained, may be 
learned under their feveral articles. 

Method of Purifying Rancid Oils. See Chemistry, 
n° 497. 

OINTMENT, in pharmacy. See Unguent. 

OKEHAM, the capital of Rutlandfhire, in Eng¬ 
land, feated in a rich and pleafant valley, called the 

vale of Catmus. It is pretty well built, has a good 
church, a free-fchool, and an hofpital. W. Long. o. 
45. N. Lat. 52. 40. 

OKINGHAM, Ockingram, or Woxingham, a 
large town of Berkfhire, in England, noted for the 
manufacture of filk ftockings. W. Long. o. 50. N. 

Lat. 51. 26. 
OLAUS magnus, archbifhop of Upfal in Sweden, 

fucceeded his brother John Magnus in 1544. He 
appeared with great credit at the council of Trent in 
1546, and fullered much afterward for the Catholic re¬ 
ligion. We have of his writing, A Hiftory of the 

Manners, Cuftoms, and Wars of the Northern Nations 
of Europe. 

OLD-age. See Longevity. 

Q\.T3-Man of the Mountain. See Assasins. 

OLDCASTLE (Sir John), called the Good Lord 

Cobham, was born in the reign of Edward III. and Oldenburg. 

was the firft author as well as the firft: martyr among-- 1 
the Englilh nobility: he obtained his peerage by mar¬ 

rying the heirefs of that Lord Cobham who with fo 
much virtue and patriotifm oppofed the tyranny of 

Richard II. By his means the famous ftatute againft 
provifors was revived, and guarded againft by feverer 
penalties; he was one of the leaders of the reforming 

party; was at great expence in procuring and difper- 
fing copies of Wickliffe’s writings among the people, 

as well as by maintaining a number of his difciples as 
itinerant preachers. In the reign of Henry V. he was 

accufed of herefy; the growth of which was attribu¬ 

ted to his influence. B^ing a domeftic in the king’s 
court, the king delayed his profccution that he might 

reafon with him himfelf; but not being able to re¬ 

claim him to the church of Rome, he in great difplea- 

fure refigned him to its cenfure He was apprehended 

and condemned for herefy; but efcapingfrom the tower, 
lay concealed for four years in Wales, until the rumour 
of a pretended confpiracy was railed againft him, and 

a price fet upon his head : he was at laft feized, and 
executed in St Giles’s Fields; being hung alive in 
chains upon a gallows, and burned by a fire placed un¬ 

derneath. He wrote “ Twelve Conclufions, addreffed 
to the Parliament of England.” 

OLDENBURG (Henry), a learned German 
gentleman in the 17th century, was defcended from the 

noble family of his name, who were earls of the county 
of Oldenburg, in the north part of Weftphalia for 
many generations. He was born in the duchy of 

Bremen in the Lower Saxony ; and during the long 
Engliffi parliament in king Charles I’s. time, was ap¬ 

pointed conful for his countrymen, at London, after 

the ufupation of Cromwell: but being difcharged of 
that employ, he was made tutor to the lord Henry 
O’Bryan, an Irifli nobleman, whom he attended to the 
univerfity of Oxford, where he was admitted to ftudy 

in the Bodleian library in the beginning of the year 

1656, when Cromwell was vice-chancellor. He was 
afterwards tutor to William lord Cavendilh, and was 
acquainted with Milton the poet. During his refi- 

dence at Oxford, he became alfo acquainted with the 
members of that fociety there, which gave birth to the 
royal fociety; and upon the foundation of this latter, 

he was ele&ed fellow; and when the fociety found it 
neceffary to have two fecretaries, he was chofen af- 

fiftant-fecretary to Dr Wilkins. He applied himfelf 
with extraordinary diligence to the bufinefs of his 
office, and began the publication of the Philofophical 

Tranfa&ions with N° 1. in 1664. In order to dif- 
charge this talk with greater credit to himfelf and the 
fociety, he held acorrefpondence with more than feventy 
learned perfons, and others, upon a vaft variety of 

fubjefts, in different parts of the world. This fatigue 

would have been infupportable, had not he, as he 
told Dr Lifter, managed it fo as to make one letter 

anfwer another, and that, to be always frefh, he never 
read a letter before he had pen, ink and paper, ready 
to anfwer it forthwith ; fo that the multitude of his 

letters cloyed him not, nor ever lay upon his hands. 
Among others, he was a conftant correfpondent of Mr 

Robert Boyle, with whom he had a very int.iirtafe 

friendlhip; and he tranflated feveral of that ingenious 

gentleman’? works into Latin. 
M. 
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Mr Oldenburg continued to publifh the Tranfa&ions, 

as before, to N° xxxvi. June 25, 1677. After which 

_the publication was difcontinued till the January fol¬ 

lowing, when it was again refumed by his fucceffor in 
the fecretary’s office, Mr Nehemiah Grew, who car¬ 

ried it on till the end of February 1678. Our author 
dying at his. houfe at Charleton, near Greenwich in 

Kent, in the month of Auguft that year, was interred 

there. 
OLDHAM (John), an eminent Englifh poet in 

the 17th century, fon of a non-conforinift minifter, 

was educated under his father, and then fent to Ed- 
mund-hall in Oxford. He became ufher to the free- 

fchool at Croyden in Surry ; where he received a 

vifit from the earls of Rochefter and Dorfet, Sir 

Charles Sedley, and other perfons of diftin&ion, mere¬ 

ly upon the reputation of fome verfes which they 
had feen in manufcript. He was tutor to feveral 

gentlemens fons fucceffively; and having faved a fmall 
fum of money, came to London, and became a per- 
feft votary to the bottle, being an agreeable com¬ 

panion. He was quickly found out here by the noble¬ 

men who had vifited him at Croydon, who brought 

him acquainted with Mr Dryden. He lived mottly 
with the earl of Kingfton at Holme-Pierpoint in Not- 

tinghamfhire, where he died of the fmall*pox in 1683, 
in the 30th year of his age. His acquaintance with 

learned authors appears by his fatires againft the 
Jefuits, in which there is as much learning as wit dif- 

covered. Mr Dryden efteemed him highly. His works 

are printed in 2 vols i2mo. They chiefly confift of 

fatires, odes, tranflations, paraphrafes of Horace and 
other authors, elegiac verfes, imitations, parodies, fa¬ 

miliar epiftles, See. 
OLDMI-XON (John) was defeended from an an¬ 

cient family in Somerfetfhire : he was a violent party- 

writer and malevolent critc, who would fcarcely have 

been remembered, if Pope, in refentment of his abufe, 
had not condemned him to immortality in his Dun* 
ciad. His party-writings procured him a place in the 

revenue at Liverpool, where he died at an advanced 
age in the year j 745. Befides his fugitive temporary 

pieces, he wrote a hiftory of the Stuarts in folio ; a 

critical hiftory of England, 2 vols 8vo; a volume of 

poems, fome dramatic pieces, &c.; none of them 
worthy of notice, his principal talent being that of 

falfifying hiftory. 

Old wife, or Wraffe, See Labrus. 
Old*wife Fijh. See Balistes. 

OLEA, the Olive-tree ; a genus ofthemonogynia 

order, belonging to the diandria clafs of plants. 

There are two fgecies, 1. The Europea, or common 

olive-tree, rifes with upright folid Items, branching 
numeroufly on every fide, 20 or 30 feet high ; fpear- 

fliaped, (tiff, oppofite leaves, two or three inches 
long, and half an inch or more broad; and at the 

axillas fmall clufters of white flowers, fucceeded by 

oval fruit. 

This fpecies is the principal fort cultivated for its 

fruit; the varieties of which are numerous, varying 
in fize, colour, and quality. 

It is a native of the fouthern warm parts of Europe, 

and is cultivated in great quantities in the fouth of 

France, Italy, and Portugal, for the fruit to make 

the olive-oil, which is in fo great repute, and is tranf- 

ported to all parts, to the great advantage of thofe Olea. 

countries where the trees grow in the open ground: - 
the green fruit is alfo in much efteem for pickling, of 
which we may fee plenty in the fhops. 

2. The capenfis, or cape box-leaved olive, rifes 
with fhrubby Items, branching numeroufly from the 

bottom, fix or feven feet high; fmall, oval, thick, 

ftiff, fhining leaves ; and at the axillas fmall clufters 

of whitifh flowers ; fucceeded by fmall fruit of in¬ 
ferior value. 

Thefe plants in this country mult be kept princi¬ 
pally in pots for moving to fhelter of a green-houfe 

in winter; for they are too render to profper well in 

the open ground here : though fometimes they are 
planted againft a warm fouth wall, and fheltered oc- 

cafionally from froft in winter, by mulching the roots, 
and matting their tops; whereby they may be pre- 

ferved, and will fometimes produce fruit for pickling : 

a very fevere winter, however, often kills or greatly 

injures their young branches; therefore let the prin¬ 
cipal part be potted in rich earth, and placed among 

the green-houfe fhrubs, and managed as others of 
that kind. 

Thefe trees are often fent over from Italy to the 

Italian warehoufes in London, along with orange- 
trees, Sec. where pretty large plants may be purchafed 

reafonably, which fhould be managed as direfted for 

orange-trees that are imported from the fame country. 
See Citrus. 

Their propagation here is commonly by layers. 
The laying is performed on the young branches in 

fpring. Give plenty of water all fummer, and they 

will fometimes be rooted fit for potting-offby autumn ; 
but fometimes they require two fummers to be rooted 

effe&ually : when, however, they are properly rooted 

take them off early in antumn, and pot them feparate- 
ly, give water, and place them in the (hade till they 

have taken frefh root; and in Oftober remove them 

into the green-houfe, &c. 
Thofe you intend to plant in the open ground, as 

before fuggefted, fhould be kept in pots ; in order to 
have occasional fhelter of a garden-frame two or three 

years, till they have acquired fome fize, and are hard¬ 

ened to the full air; then tranfplant them into a warm 
border againft a wall: mulch their roots in winter, and 

mat their tops in frofty weather. 

Olives have an acrid, bitter, extremely difagreeable 
tafte: pidtled (as we receive them from abroad) they 

prove lefs difagreeable. The Lucca olives, which are 

fmaller than the others, have the weakeft tafte; the 
Spanifh, or larger, the ftrongeft; the Provence, which 

are of a middling fize, are generally the moft efteem¬ 
ed. 

The oil obtained from this fruit lias no particular 
tafte or fmell, and does not greatly differ in quality 

from oil of almonds. Authors make mention of two 
forts of this oil, one exprefl’ed from the olives when fully 

ripe, which is our common oil olive; the other, be¬ 

fore it has grown ripe; this is called oleum hnmaturuni, 

and omphacinum. Nothing is met with in the fhops 

under,this name; and Lemery affirms, that there is no 

fuch oil, unripe olives yielding only a vifeid juice to the 
prefs. From the ripe fruit, two or three forts are ob¬ 

tained, differing in degree of purity : the pureft runs by 

Jight preffurej the remaining magma, heated and prefi- 
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Oleaginous fed more'ftrongly, yields an inferior fort, with fome 

H dregs at the bottom, called amurca. All tliefe oils 
Oleron. gonta;n a confiderable quantity of aqueous moidnre, 

and a mucilaginous fubftance, which fubjeA them to 

run into a putrid Hate: to prevent this, the preparers 

add fome fea-falt, which, imbibing the aqueous and 
mucilaginous parts, finks with them to the bottom; by 

this means the oil becomes more homogene, and con- 

fequently lefs fufceptible of alteration. In its paffage 
to us, fome of the fait, thrown up from the bottom by 

the (baking of the veffel, is fometimes mixed with and 

detained in the oil, which, in our colder climate, be¬ 

comes too thick to fuffer it freely to fubfide; and hence 

the oil is fometimes met with of a manifeftly faline 

tafle. Oil- olive is ufed in the fimple balfam of ful- 
phur, Locatelli’s balfam, and feveral ointments. It 

is oftener employed in this lad intention than the other 

exprefled oils, but more rarely for internal medicinal 
purpofe9. 

OLEAGINOUS, fomething that partakes of the 

nature of oil, or out of which oil may be exprefled. 

OLECRANUM, or Olecranon, in 3natomy, the 
protuberance of the ulna, which prevents the joint of 

the elbow from being bent back beyond a certain 
length. See Anatomy, n° 50. 

OLEARIUS (Adam), minifter to the duke of 
Holftein, and fecretary to theembaffy feat in 1633 to 

the great duke of Mufcovy and to the king of Perfia. 
He (pent fix years in this employment; and, on his 

return, publiflted a relation of his journeys, with maps 
and figures, at Slefwic 1656, in folio. He wrote an 

Abridgement of the chronicles of Holftein from 1448 to 
1663: and wa3 appointed librarian to the duke of 

Holftein, in which capacity he probably died. He 

has the charafter of an able mathematician, an adept 
of mufic, and a good orientalift, efpecially in the Per- 
fian language. 

Olearius (Godfrey), fon of Godfrey Olearius, 

D. D. fuperintendant of Halle in Saxony, was born 
there in 1639. He became profeffor of Greek at 

Leipfic ; and (hewed his abilities in that language by 

52 exercitations on the dominical epiftles, and upon 
thofe parts of the epiftles in the New Teftament which 

are read in the public exercifes, and which among the 

Lutherans are the fubjeft of part of their fermons. He 

difcharged the mod important pods in the univerfity, 
and among other dignities was ten times re&or of it. 

His learning and induftry were difplayed in 106 theo¬ 
logical difputations, 61 in philofophy, fome program- 

mas npon difficult poiuts, feveral fpeechts and theolo¬ 
gical counfels ; which make two thick volumes: be¬ 

tide his Moral Theology, his Introduction to Theology, 

which treats of cafes of confcience, and his Herme-r 
meutica Sacra. He lived to a. good old age, dying 

in 1713. His elded fon of his own name, was a 
man of genius and learning, a proftfibr in the fa/ne 

univerfity, who publilhed feveral works, but died 
young of a confumption before his father. 

( OLERON, an ifiand of France, on the coaft of 

Aunis and Saintonge, about five miles from the con¬ 

tinent. It is 12 miles in length, and five in breadth; 

and is very fertile, containing about 12,000 inhabi¬ 
tants, who are excellent feamen. It is defended by a 

cadle, which is well fortified ; and there is a light- 

-houfe placed here for the dirc&ion. of (hips. It is 14 

miles fouth-eaft of Rochelle. W. Long. 1. 26. N. Olfactory 
Lat. 46.10. * 

Sea-Law of Oleron, certain laws relative to ma- 1 ip0' 
ritime affairs, made in the time of Richard I. when he 

was at the ifland of Oleron. Thefe laws, being ac¬ 

counted the mod excellent fea-laws in the world, are 
recorded in the black book of the admiralty. See Sel- 

den's Mare Claufum. 

OLFACTORY-nerves. See Anatomy, n°400. 
OLIBANUM, (Frankincense), in pharmacy, a 

dry refinous fubftance, brought to us in detached pieces, 
or drops, as it were, like thofe of maftic; but larger, 

and of a lefs pure and pellucid texture. This drug has 
received many different appellations, according to its 

different appearances: the (ingle tears are called fimply 
olibanum, or thus; when two are joined together, they 

have been called thus mafculum, and when very large, 

thus foemininum : fometimes four or five, about the 
bignefs of filberds, are found adhering to a piece of 

the bark of the tree which they exfuded from ; thefe 

have been named thus corticofum: the finer powder 
which rubs off from the tears in the carriage, mica 
thuris; and the coarfer powder, manna thuris. This 

drug is not however in any of its dates which is now 

called thus or frankincenfe in the (hops. See the article 

Thus. 

Olibanum confifts of about equal parts of a gummy 
and refinous fubftance; the firft foluble in water, the 

other in re&ified fpirit. With regard to its virtues, 

abundance have been attributed to it, particularly in 

diforders of the head and breaft, in haemoptoes, and 

in alvine and uterine fluxes: but its real effefts in thefe 
cafes are far from anfwering the promifes of the re- 

commenders. Riverius is faid to have had large experi¬ 
ence of the good effe&sof this drug in pleuriiies, efpe¬ 

cially epidemic ones: he diredts a fcooped apple to be 

filled with a dram of olibanum, then covered and roaft- 
ed under the a(hes; this is to be taken for a dofe, three 

ounces of carduus water after it, and the patient co¬ 
vered up warm in bed; in a fliort time, he fays, either 

a plentiful fweat, or a gentle diarrhoea, enfues, which 

carry off the difeafe. Geoffroy informs us, that he 
has frequently made ufe of this medicine after venefec- 

tion, with good fuccefs; but acknowledges that it has 

fometimes failed. 
OLIGjEDRA, in natural hiftory, the name of a 

genus of cryftals compofed of very few planes, as the 

name expreffes. The bodies of this clafs are cryftals 
of the imperfeft kind; being compofed of columns af¬ 

fixed irregularly to fome folid body at one end, and 
the other terminated by a pyramid : but the column 
and pyramid being both pentangular, the whole con- 

fids only of ten planes, and not, as the common kind, 

of 12. 
OLIGARCHY, a form of government, where¬ 

in the adminiftration of affairs is confined to a few 

hands. 
OLISIPO, (Pliny, Antonine, InfcriptionS); a town 

of Lufitania, fituate on the north fide of the frith of 

the Tagus; of fuch antiquity, that Solinus thought it 

was built by Ulyffes: and Mela, probably to favour 
this opinion, writes, according the common copies, 

Ulyflipo; both of them perhaps deceived by the fimi- 

larity of found. It was a municipium, with the fur- 

name Felicitas Julia, a privilege granted by the mu¬ 
nificence 
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nificence of Auguftus, (Infcriptions, Pliny.) Now 

Lijbon, capital of Portugal, fitnate on the north bank 

of the Tagus, diftant about ten miles from its mouth. 
OLIO, in cookery, denotes a favoury difh com- 

pofed of a great variety of ingredients, chiefly ufed by 
the Spaniards. 

OLIVE, in botany. See Olea, 
Olive-Prefs. In order to obtain the olive oil, the 

olives are firft bruifed in a rough trough, under a mill- 

flone, rolling perpendicularly over them; and when 
fufliciently malhed, put into the maye, or trough, m, 

of an olive-prefs, where aa are the upright beams, or 

cheeks; b, the female, and c, the male lcrew; f, the 
board on which the fcrew prefies; g, a cubical piece 

of wood, called a block ; b, the peel, a circular board, 

to be put under the block. By turning the fcrew, all 

the liquor is prefled out of the malhed olives, and is 

called virgin-oili after which, hot water being poured 
upon the remainder in the prefs, a coarfer oil is obtain¬ 

ed. Olive-oil keeps only about a year, after which it 
degenerates. 

Olive -Colour, a yellow mingled with black. 

OLIVER (Ifaac), an excellent Englilh painter, 
born in 1556; eminent both for hiltory and portraits. 

Several fine miniatures of this mailer are to be feen in 
the colle&ions of our nobility and gentry; fome of 

them portraits of himfelf. As he was a very good de- 

flgner, his drawings are finilhed to an extraordinary 
degree of "perfection; many being copies after Parme- 

giano. Rubens and Vandyck painted James I. after 

a miniature of Oliver’s, which is a fufficient teftimony 
of his merit. He died in 1617. 

Oliver (Peter), the fon and difciple of Ifaac Oli¬ 

ver, was born in 1601. He arrived at a degree of per¬ 
fection in miniature portraits confefledly fuperior to his 

father, or any of his cotemporaries; as he did not con¬ 
fine hi^ fubjeCts to a head only. In the collections of 

Charles I. and James II. there were 13 hiftorical fub¬ 
jeCts painted by this Oliver; of which feven are ftill 

preferved in the clofet of queen Caroline at Kenfing- 
ton: and a capital painting of his wife is in the pof- 

feflion of the duchefs of Portland. He died in 1660. 
OLIVET, or Mount of Olives, (anc. geog.), a 

mount which lay a little without Jerufalem, on the eaft 
fide (Zechar. xiv.) ; feparated from it by a deep val¬ 

ley called Kedron, (Jofephus),, or the valley of Je- 

hofaphat; diilant about eight furlongs or a mile 
from Jerufalem, (Luke); five furlongs, (Jofephus); 

which may be underftood of the nearer part of the 

mount. 

OLMUTZ, a town of Germany, in Moravia, with 
a bifhop’s fee, and a famous univerfity. The public 

buildings are very handfome, particularly the Jefuits 
college. It is a populous, trading, and very ftrong 
place; and yet it was taken, with the whole garrifon, 

by the king of Prufiia in 1741. In July 1758, hebe- 
fieged it again ; and when he had almoft taken the 
place, he was obliged to raife the fiege, to go and 

meet the Ruffian army. It is feated on the river Mo- 
rave. E. Long. 17. 35. N. Lat. 49. 30. 

OLYMPIA, (anc. geog.), with the furname PP 

fatis, (Strabo); fo called from the territory ofPifa in 
Elis ; defcribed by Strabo, “ as the temple of Jupiter 

Olympins, before which Hands a grove of wild olive- 

trees, in which is the ftadium, or foot-courfe, fo call¬ 

ed, becaufe the eighth part of a mile ; and by which 
the Alpheus, coming down from Arcadia, runs.” A 

temple and fhrine highly ennobled by gymnaftic exer- 
cifes ; and diftinguilhed by a peculiar degree of vene¬ 
ration, and ftill more fo by the ftatue of Jupiter, the 

work of Phidias, (Mela): fituated between Ofl’a and 

Qlympius, mountains cognominal with thofe of Thef- 

ftiHy, diftant 12 miles from Pylos; famous for games 
called the Olympian, celebrated the beginning of each 

fifth year, by which Greece computed time, (Pliny;) 

a period of four years complete being called an Olym¬ 

piad. Olympia was anciently called Pifa, or Pifa flood 

in its neighbourhood ; and there Jupiter Olympius 
was worfhipped. Hiftorians take no notice of Pifa, 

though poets do, but only of Olympia : which is 

thought to have arifen, if it had ever any habitations, 

(fo as to become a town or village, befides the temple 

and place of exercife,) from the ruins of Pifa; de- 
ftroyed by the Eleans, according to Paufanias ; who 

adds, that not a veftige either of the houfes or walls 
was to be feen, but a plantation of vines on the fpot 

where it flood. Again, Olympia and Pifa are faid to 

have flood on different fpots, but in each other’s ad¬ 

jacency. The public edifices of Olympia were the 
temple of Jupiter, the gymnafium, the portico, the 

dwellings of the Athletae, the ftadium or raifed caufe- 

way, the Hippodromus or chariot-courfe, the barrier 

and goal. Olympiacus, (Virgil;) Olympicus, (Horace;) 

the epithets. Now called Longinico, in the Morea: 
E. Long. 22. o. N. Lat. 37. 30. 

OLYMPIAD, the fpace of four years, whereby 

the .Greeks reckoned time. 

OLYMPIC games, were folemn games among the 
ancient Greeks, fo called from Olympian Jupiter, to 

whom they were dedicated; and by fome faid to be 

firft inftituted by Jupiter, after his viClory over the 
Tons of Titan; others afcribe their inftitution to Her¬ 

cules, not the fon of Alcmena, but one of much 

greater antiquity; others to Pelops; and others to 
Hercules the fon of Alcmena. Thefe games were fo 

confiderable, that the Greeks made them their epocha, 
diftinguifhing their years by the return of the Olym¬ 

pic games. 

The care and management of the Olympics belong¬ 

ed for the moft part to the Eleans; who, on that ac¬ 
count, enjoyed their poffeffions without moleftatiou 

or fear of war or violence. They appointed a certain 

number of judges, who were to take care that thofe 

who offered themfelves as competitors fhould perforin 
their .preparatory exercifes ; and thefe judges, during 

the folemnity, fat naked, having before them a crown 

of victory, formed of wild olive, which was prefented 
to whomfoever they adjudged it. Thofe who were 

conquerors were called Olympionicest and were loaded 
with honours by their countrymen. At thefe games 

women were not allowed to be prefent; and if any wo¬ 
man was found, during the folemnity, to have palled 

the river Alpheus, fhe was to be thrown headlong 
from a rock. 

OLYMPUS, the name of feveral mountains; one 
bounding Bithynia on the fouth. Another in the 

ifland of Cyprus, on whofe top was a temple of Venus, 
which women were not permitted either to enter or to 

fee, (Strabo.) A third Olympus of Galatia, (Livy.) 

A fourth, of Lycia, with a noble cognominal town, 

rear 

Oiymp’j 

- ST ' 
Olympus. 
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’re. near the fea-coaft, (Strabo, Cicero); extinA in Pliny’s 

time, there remaining only a citadel: the town was de- 
ftroyed by P. Servilius Ifauricus, (Florus); having 
been the retreat of pirates. From this mountain there 

was an extenfive profpeA of Lycia, Painphvlia, and 
Pifidia, (Strabo.) A fifth Olympus of Myfia, (Pto¬ 

lemy); thence furnamed Olympena, anciently Minor; 
one of the higheft mountains, and furnamed Myfius, 

(Theophraftus); fituate on the Propontis, and thence 
extending more inland. Afixth, on the north of Thef- 

faly, or on the confines of Macedonia; famous for the 
fable of the giants, (Virgil, Horace, Seneca) ; reckon¬ 

ed the higheft in the whole world, and to exceed the 

flight of birds, (Apuleius) ; which is the reafon of its 
being called heaven, than which nothing is higher : 

the ferenity and calmnefs which reign there are cele¬ 
brated by Homer, Lucan, and Claudian. 

OMBRE, a celebrated game at cards, borrowed 

from the Spaniards, and played by two, by three, or 

by five perfons, but generally by three. When three 
play at this game, nine cards are dealt to each party; 

the whole ombre pack being only 4c; becaufe the 

eights, nines, and tens are thrown out of the pack. 
There are two forts of counters far ftakes, tile greater 

and the leffer; the laft having the fame proportion to 
the other, a3 a penny to a Shilling: of the greater coun¬ 

ters each man ftakes one for the game; and one of the 

leffer for palling, for the hand when eldeft, and for 
every card taken in. As to the order and value of the 

cards, the ace of fpades, called fpadillo, is always the 

higheft trump, in whatlbever fuit the trump be ; the 
manille, or black-duce, is the fecond ; and the laflo, 

or ace of clubs, is always the.third: the next in order 

is the king, the queen, the knave, the feven, the fix, 
the five, four, and three. Of the black there are 11 

trumps; of the red, 12. The leaft fmall cards of the 
red are always the beft, and the mod of the black ; 
except the duce and red feven, both of which are called 

the manilles, and are always fecond when the red is a 
trump. The red ace, when a trump, enters into the 

fourth place, and is called punto, otherwife it is only 

called an ace. The three principal cards are called ma¬ 
tador es} which have this privilege, that they are not 

obliged to attend an inferior trump when it leads; but 

for want of a fmall trump, the perfon may renounce 
trumps, and piny any other card; and when thefe are 

all in the fame hand, the others pay three of the great¬ 
er counters a-piece ; and with thefe three for a foun¬ 
dation, he may count as many matadores as he has 

cards in an uninterrupted feries of trumps; for all which 
the others are to pay one counter a-piece. He who 

hath the firft hand is called ombre, and has his choice 
of playing the game, of naming the trump, and of ta¬ 

king in as many and as few cards as he pleafes; and 
after him the fecond, &c. But if he does not name 

the trump before he look on the cards he has taken in, 
any other may prevent him, by naming what trump 

he pleafes. He that has the firft hand, fhould neither 

take in, nor play, unlefs he has at leaft three fure tricks 
in bis hand: for, as he wins the game who wins moil 

tricks, he that can win five of the nine has a fure game; 
which is alfo the cafe if he wins four, and can fo divide 

the tricks as that one perfon may win ttvo, and the 
Other three. 

If a perfon plays without difearding or changing 

any cards, this is called playing fans prendre; and if Ombre 
another wins more tricks than he, he is faid to win co- i! 

dille. The over-fights in the courfe of the game, are 0ir£n‘ 

called beajls. And if the ombre wins all the nine 
tricks, it is called winning the vole. 

In ombre by five, which many, on account of its 
not requiring fo clofe an attention, prefer to that by 

three, only eight cards a-piece are dealt; and five 

tricks muft be won, otherwife the ombre is beaded. 
Here, the perfon who undertakes the game, after 
naming the trump, calls a king to his affiftance ; upon 

which the perfon in whofe hand the king is, without 

difeovering himfelf, is to aflift him as a partner, and 
to Ihare his fate. If, between both, they can make 

five tricks, the ombre wins two counters, and the auxi¬ 

liary king only one ; but when the counters are even, 

they divide them equally. If the ombre venture the 
game without calling in any king, this too is called 

playing fans prendre; in which cafe other four are all 
againft him, and he muft win five tricks alone, or be 
bealted. The reft is much the fame as by three. 

Ombre de foleily “ Shadow of the fun,” in heral¬ 
dry, is when the fun is borne in armory, fo as that the 

eyes, nofe, and mouth, which at other times are re- 
prefented, do not appear; and the colouring is thin, 

fo that the field can appear through it. 

OMBRIA, the ancient name of a province of Italy, 

in the territory of the pope, now called Spoletto and 
Perugia. 

OMBRO, or Lombro, a town of Italy, in the 
duchy of Tufcany, and territory of the Siennois, fi- 

tuated near the Tufcan fea, a little fouth of the lake 

of Caftiglione, 45 miles fouth-weft of Sienna. 
OMELET, or Am let, a kind of pancake or fri- 

caffee of eggs, with other ingredients, very ufual in 

Spain and France. It may be made as follows: the 
eggs being beaten, are to be feafoned with fait and 

pepper, and then fried in butter made boiling hot; 
this done, gravy is to ba poured on, and the whole 

ftewed with chives and parfley ihred fmall: when 

one fide is fried enough, it is to be turned on the 
other. 

OMEN, a certain accident and cafual occurrence, 
that was thought to prefage either good or evil. 

There were three forts of omens among the ancients: 
one was of things internal, or thofe which affedled the 
perfons themfelves; the fecond, of things external, 

that only appeared to men, but did not make any im ■ 
prefiion on them ; the third were ominous words. Of 
the firft fort were thofe fudden confternations, called 

panic fears, that feized upon men without any vifible 

caufe, and were therefore imputed to the demons, Spe¬ 
cially the god Pan : of thefe panics there is frequent 

mention in hiftory. The fecond fort of omens were of 
fuch things as appeared to men, but were not con¬ 

tained in their own bodies : of thefe there were feve- 
ral forts; the beginning of things were thought to 

contain fomething ominous; it was thought a direful 
omen, when any thing unufual befel the temples, a'- 

tars, or ftatues of the gods: under the head of exter¬ 

nal omens are to be placed thofe which offered them¬ 
felves in the way ; fuch were the meeting of an eu¬ 

nuch, a black, a bitch with whelps, a fnake lying in 
the road, &c. Words were ominous, and, 3S they 

were good or bad, were believed to prefage accord- 
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Omentum Ingly. 

1 OMENTUM, or Epiloon, the Canul, in anatomy, 
°*lania‘ a membranaceous part, ufually furnifhed with a large 

quantity of fat ; being placed under the peritonaeum, 

and immediately above the inteftines. See Anatomy, 

n° 351. 
OMBROMETER, a machine to meafure the 

quantity of rain that falls. We hava the defcription 

and fign of one in Phil. Tranf. n° 473. p. 12. It 

confifts of a tin funnel, whofe furface is an j/ich 

fquare, with aflat board, and a glafs tube fet into the 

middle of it in a groove. The rife of the water in the 

tube, whofe capacity at different times muft be mea- 

fured and marked, (hews the quBntity of rain that 
has fallen. 

OMOPHAGIA, an ancient Greek feftival, in ho¬ 

nour of Bacchus, firnamed Oniophagos, i. e. eater of 
raw-flelh. This feftival was obferved in the fame 

manner with the other feftivals of Bacchus, in which 

they counterfeited madnefs ; what was peculiar to it, 

was, that the worlhippers ufed to eat the entrails of 

goats, raw and bloody, in imitation of the god, who 
was fuppofed to do the fame thing. 

OMPHALMO-mesenteric, in anatomy. All 

fcetufes are wrapped up in at lead two coats or mem¬ 

branes ; moft of them have a third, called allantoides, 

or urinary. 
Some, as the dog, cat, hare, &c. have a fourth, 

which has two blood-veflels, viz. a vein and an ar¬ 

tery, called omphalo-mefienterics, becaufe pafling along 

the ftriug to the navel, and terminating in the mefen- 

tery. 
ON, (anc. geog.), a town of Egypt towards Ara¬ 

bia, to the fouth-eaft of Babylon, and of the eaftern 
branch of the Nile. The prophet Jeremiah calls it the 

houfe or town of the fun, in the land of Egypt. The 

high-prieft Onias built a temple here, held in great 

ffteem by the Hellenifts. 
ONANIA, or Onanism, terms lately framed to 

denote the crime of ielf-pollution, mentioned in fcrip- 

ture to have been committed by Onan, and puniihed 

in him with death. 
This pradice, however common, hath among all 

nations been reckoned a very great crime. In fcn’p- 
ture, befides the inftance of Onan abovementioned, we 

find felf-polluters termed effeminate, unclean, filthy, and 

abominable. Even the heathens, who had not the ad¬ 

vantage of revelation, were of the fame opinion, as ap¬ 

pears from the following lines of Martial. 

Hoc nihil ejfe pules ! fcelus eft ; mihi crede, fed ir.gens 
Quantum vix animo cancipis ipfe tuo. 

You think ’tis nothing! ’tis a crime, believe ! 
A crime fo great you icarcely can conceive. 

Dr Tiflot has publifhed a treatife on the pernicious ef¬ 

fects of this fliameful pradice, which appears to be no 

lefs baneful to the mind than to the body. He begins 

with obferving, that, by the continual wafte of the hu¬ 
man body, aliments are required for our fupport. 

Thefe aliments, however, require certain preparation 

in the body itfelf; and w hen by any means we become 

fo altered that thefe preparations cannot be effeded, 
the beft aliments then prove infufficient for the fupport 

of the body. Of all the caufes by which this morbid 

alteration is brought on, none is more common than 

Vol. VII. 1 

too copious evacuations; and of all evacuations, that of Onania. 

the femen is the moft pernicious when carried to ex- 

cefs. It is alfo to be obferved, that though excels in 

natural venery is produdive of very dangerous difor- 

ders, yet an equal evacuation by felf-pollution, which 

is an unnatural way, is produdive of others ftill more 

to be dreaded. The confequences enumerated by Dr 
Tiflot are as follow. 

1. All the intejledual faculties are weakened; the 

memory fails ; the ideas arc confufed, and the patient 

fometimes even falls into a flight degree of infanity. 

They are continually under a kind of inward reftlefs- 
nefs, and feel a conftant anguifh. They are fubjed to 

giddinefs ; all the fenfes, efpecially thofe of feeing and 

hearing, grow weaker and weaker, and they are fub¬ 
jed to frightful dreams. 

2. The ftrength entirely fails, and the growth in 

young perfons is confiderably checked. Some are af¬ 

flided with almoft continual watching, and others dofe 
almoft perpetually. Almoft all of them become hy¬ 

pochondriacs or hyfteric, and are afflided with all 
the evils which attend thefe diforders. Some have 

been known to fpit calcareous matter; and others 

are afflided with coughs, flow fevers, and confump- 
tione. 

3. The patients are affeded with the moft acute 

pains in different parts of the body, as the head, 

bread, ftomach, and inteftines ; while fome com¬ 

plain of an obtufe fenfation of pain all over the body, 

on the flighteft impreflion. 

4. There are not only to be feen pimples on the 

face, which are one of the moft common fymptoms ; 

but even blotches, or fuppurative puftules, appear on the 

face, nofe, breaft, and thighs ; and fometimes flefhy 
excrefcences arife on the forehead. 

5. The organs oif generation are alfo affeded ; and 

the femen is evacuated on the flighteft irritation, even 

that of going to ftool. Numbers are afflided with an 
habitual gonorrhoea, which entirely deftroys the vigour 

of the conftitution, and the matter of it refembles a 

fetid fanies. Others are affeded with painful pria- 

pifms, dyfuries, ftranguries, and heat of urine, with 

painful tumours in the tefticles, penis, bladder, and 

fpermatic cord. 

6. The fundionsof the inteftines’are fometimes to¬ 

tally deftroyed ; and fome patients complain of coftive- 

nefs, others of diarrhoea, piles, and the running of a 
foetid matter from the fundament. 

With regard to the cure, the firft ftep is to leave off 

thofe pradices which have occafioned the difeafe: 

which our author afferts is no eafy matter; as, ac¬ 

cording to him, the foul itfelf becomes polluted, and 

can dwell on no other idea ; or if fhe does, the irrita« 

bility of the parts of generation themfelves quickly re- 

cal ideas of the fame kind. This irritability is no 

doubt much more to be dreaded than any pollution 

the foul can have received ; and by removing it, there 
will be no occafion for exhortations to difcontinue the 

pradice. The principal means for diminifhing this 

irritability are, in the firft place, to avoid all ftimula- 

ting, acrid, and fpiced meats. A low diet, however, 

is improper, becaufe it would further reduce the body 
already too much emaciated. The food Ihonld there- 

fore.be nutritive, but plain, and fhould confift of flelh 

rather roalled than boiled, rich broths, &c. It is cer- 
30 Y tain, 
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One a tain, however, that as thefe foods contribute toreftore 

It. the ftrefigth of the body, the ftimulus on the organs of 
®rr|e:™A generation will be proportionably increafed, by the fe- 

n iC3' mpn which is conftantly fecreted, and which will now 

be in larger quantity than even in healthy perfens, ow¬ 

ing to the great evacuations of it which have preceded. 

Somepart of the femen isgraduallyabforbed bythelym- 

phatics; in confequence of which, the remainder be¬ 

comes thick, acrid, and very ftimulating. To remedy 

this, exercife is to be ufed, and that not only for plea- 
fure, but till it is attended with a very confiderable de¬ 

gree of fatigue. The fleep alfo muft be no more than 

is barely fufficient to repair the fatigues occafioncd by 
the exercife, or other employment; for an excefs in 

fleep is as bad as idlenefs or Simulating foods. Ex¬ 
cefs in wine or intoxicating liquors is alfo to be avoid¬ 

ed; or rather fuch liquors ought never to be tailed, 

unlef* as a medicine to reftore the exhaulled fpirits: 

and to all this ought to be joined the Peruvian bark, 
which hath this admirable property, that, with little or 

no ftimulus, it reftores the tone of the fyftem, and in¬ 

vigorates the body in a manner incredible to thofewho 

have not obferved its effefls. If thefe diredlions are 

followed, the patient may almoft certainly expe&a re¬ 
covery, provided any degree of vital ftrength remains; 

and thofe who defire a life of celibacy on a moral ac¬ 

count, will find them much more effeftual than all the 

vows of chaftity they can make. 
ONCA, or Oncs, in zoology. See Feiis. 
ONEGA, a river and lake of the Ruffian empire, 

between Muscovite Carelia, the territory of Cargapol, 

and Swedifh Carelia. It is too miles in length and 

40 in breadth, having a communication with the lake 
Ladoga, and confequently with Peterlburgh. The ri¬ 

ver has its fource in Cargapol, and gives its name to a 

country full of woods. 
ONEGLIA, a fea-port town of Italy, in the ter¬ 

ritory of Genoa, with the title of a principality; but 

jt belongs to the king of Sardinia, as well as the pro¬ 
vince, which abounds in olive-trees, fruit and wine. 

It has often been taken and retaken in the wars of I- 

taly; which is no wonder, as it is an open place. The 

French and Spaniards had pofieffion of it in 1744, but 

were driven out by the Fiedmontefe ; however, they 

returned next winter, and again made themfelves ma¬ 

tters of it. E. Long. 8. I. N. Lat. 43. 55. 
ONEIROCRITICA, the art of interpreting 

dreams ; or a method of foretelling future events by 

means of dreams. See Dream, Divination, &c.— 
The word is formed from the Greek <’«</>#', “ dream,” 

and xpil'xw, of sfia-tif, “ judgment.”—Some call it one's- 

rccritica; and derive it from and “ I 

poflefs, 1 command.” 
It appears from feveral paffages of fcripture, that 

there was, under the Jewifh difpenfation, fuch a thing 

a3 foretelling future events by dreams; but then there 

was a particular gift, or revelation, required for that 

purpofe. 
Hence it has been inferred, that dreams are really 

fignificative, and do forebode fomething to come ; and 

all that is wanting among us is the onetrocritica, or the 

art of knowing what : yet it is the opinion of many, 

that dreams are mere chimeras ; bearing, indeed^ fome 

relation to what has parted, but none to what is to 

come.—As to the cafe of Jofeph, it was poffible for Oneiro- 
God, who knew all things, to difcover to him what criticS 

was in the womb of fate ; and to introduce that, he oJon 
might take the occafion of a dream. _ 

ONEIROCRITICS, a title given to interpreters of 

dreams, or thofe who judge of events from the circum- 
ftances of dreams. 

There is no great regard to be had to thofe Greek 
books called oneirocritics ; nor do we know why the 

patriarch of Conftantinople, and others, ftiould amufe 
themfelves with writing on fo pitiful a fubjeft. 

Rigault has given us a collection of the Greek and 

Latin worksof this kind ; one attributed to Aftramp- 
ftchu3; another to Nicephorus, patriarch of Conftan¬ 

tinople ; to which are added the treatifes of Artemi- 

dorus and Achmet.—But the books themfelves arc 
little elfe than reveries ; a kind of waking dreams, to 

explain and account for fleeping ones. 

The fecret of oneirocriticifm, according to them all, 

confifts in the relation fuppofed to be between the 

dream, and the thing fignified: but they are far from 
keeping to the relations of agreement and fimilitude ; 

and frequently have recourfe to others of diffimilitude, 
and contrariety. 

ONESLE thermje, (Strabo ;) who calls them ex¬ 

cellent baths, and falutary ‘waters, at the foot of the 

Pyrenees in Aquitania. Near the river Aturus Hands 

at this day the town Bagneres, famous for its waters, 

which appear to he the Onefue of Strabo; fituate in 

the county of Bigorre in Gafcony, near the river A- 
dour. 

ONI.3L oppidum and Templum, (Jofephus) ; fo 

called from Onias, the high-prieft of the Jews in E- 

gypt 5 who built a temple in imitation of that at Je- 
rufalem, by permiffion of the king of Egypt, on the 

fpot where flood the temple of Diana Agreftis in 
Leontopolis: it was encompafled with a brick wall, and 

had a large tower like that at Jerufalem, (Jofephus :) 
it was the metropolis of the Nomos Heliopolites, (Pto¬ 

lemy;) becaufe in Strabo’s time Heliopolis was fallen 

to decay. 
ONGLEE, in heraldry, an appellation given to 

the talons or claws of hearts or birds, when borne 

of a different colour from that of the body of the ani¬ 

mal. 
ONION. See Cepa.—Onions, leeks, and garlic; 

are all of the fame genus; and in their recent date are 
are acrid, but harmlefs to the human body. When, 

by age or climate, this acrimony is too great, we do 

not ufe them as food. In Spain, tVie garlic being 
equally mild with the onion is ufed as common food. 

By the ordinary culinary preparation their acrimony is 

diffipated, and a remarkably mild fubftance remains, 
promifing much nutriment, which thofe who can di- 

geft them raw will certainly obtain. Though fometimes 
fhunned as food, yet they are on that account ufed in 

medicine, uniting the two qualities of pe&orals, viz. 

on the account of their acrimony, being in their re¬ 

cent ftate expe&orant; in their boiled ftate, on account 

of their mucilage, demulcent, provided the quantity 
taken be fufficient. Some of late, in this country, 

have found in leeks a fomniferous quality; but this is 

not yet confirmed by a fufficient number of experi¬ 

ments.—-Befides the three abovementioned, there are 
feveral 
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Onlfcus, feveral others belonging to the fame tribe, which we 
Onkeios. ufe as condiment; but only the leek and onion as diet. 

~ In its recent ftate, the onion is the moil acrid; in its 

boiled ftate, the leek retains its acrimony moft tena- 
cioufly. On account of this, and fome difference of tex¬ 

ture, the onion is more eafily digefted, and more uni- 

verfally ufed, than the leek ; being more eafily broke 

down, and more generally agreeable. 

ONISCUS, in zoology, a genus of infe&s be¬ 

longing to the order ofaptera. It has 14 legs, briftly 

feelers, and an oval body. There are 15 fpecies; of 

which the moft remarkable are, 1. The entomon, or 

fca wood-loufe, is white; eyes black; convex above, 

beneath flat, margin acute: Antennae 4: Four hind 

pair of legs largeft, hairy. Body of 7 fegments. 

Length 14 line. Found on the coaft. It accompanies 

the herring, and is an enemy well known to our filher- 

men : thefe infefts will frequently eat up a whole fifti 

- while it hangs in the net.—2. Afellus, millepes, or 

wood-loufe, is oval; the tail obtufe, with 2 undivided 
briftles: Various a?tocolour: Length, 5 lines. Their 

ufe in medicine is well known. 
ONICELOS, furnamed the Profelyte, a famous rabbi 

oFthe firft century, and the author of the Chaldee Tar- Jum on the Pentateuch. He flourifhed in the time of 

tfus Chrift, according to the Jewifh writers; who all 

agree, that he was, at leaft in fome part of his life, co¬ 

temporary with Jonathan Ben Uzziel, author of the 
fecon<J Targum upon the prophets. Dean Prideaux 

thinks he was the elder of the two, for feveral reafons: 

the chief of which is the purity of the ftyle in his Tar¬ 

gum, therein coming neareft to that part of Daniel 

and Ezra which is in Chaldee, and is the trueft ftan- 

dard of that language, and confequently is the moft 

ancient; fince that language, as well as others, was in 

a conftant flux, and continued deviating in every age 

from the original: nor does there feem to be any rea- 

fon why Jonathan Ben Uzziel, when he underftood his 
Targum, fhould pafs over the law, and begin with the 

prophets, but that he found Onkeios had done this 

work before him, and with a fuccefs which he could 

not exceed. 
Azaries, the author of a book, intitled Meor Enaim, 

or the Light of the Eyes, tells us, that Onkeios was a 
profelyte in the time of Hillel and Samnai, and lived 

to fee Jonathan Ben Uzziel one of the prime fcholars 

of Hillel. Thefe three doftors flourifhed 12 years be¬ 

fore Chrift, according to the chronology of Gauz; who 
adds, that Onkeios was cotemporary with Gamaliel 

the elder, St Paul’s mailer, who was the grandfon of 

Hillel, who lived 28 years after Chrift, and did not 

die till 18 years before the deftru&ion of Jerufalem. 
However, the fame Gauz, by his calculation, places 

Onkeios too years after Chrift; and to adjuft his opi¬ 

nion with that of Azarias, extends the life of Onkeios 

to a great length. The Talmudifts tell us that he af- 

tfifted at the funeral of Gamaliel, and was at a prodi¬ 

gious expence to make it moft magnificent. Dean 

Prideaux obferves, that the Targum of Onkeios is ra¬ 

ther a verfion than a paraphrafe; fince it renders the 
Hebrew text word for word, and for the moft part ac¬ 

curately and exa&ly, and i3 by much the beft of all 

this fort: and therefore it has always been held in 

efteem among the Jews, much above all the other Tar- 

gums ; and being fet to the fame raufical notes with the 

2 

Hebrew text, it is thereby made capable of being read in Oncotomy 

the fame tone with it in their public affemblies. From i 

the excellency and accuracy and Oukelos’s Targum, the 

dean alfo concludes him to have been a native Jew, fince, 
without being bred up from his birth in the Jewifh re¬ 

ligion and learning, and long exercifed in all the rites 
and do&rines thereof,and being alfo thoroughly {kill¬ 

ed in both the Hebrew and Chaldee languages, as far 

as a native Jew could be, he can fcarce be thought 
thoroughly adequate to that work which he perform¬ 

ed; and that the reprefenting him as a profelyte, feems 

to have proceeded from the error cf taking him t« 

have been the fame with Akilas, or Aquila, of Pontus, 

author of the Greek Targum or verfion of the-pro¬ 

phets and Hagiographia, who was indeed a Jewifh pro¬ 
felyte. 

ONKOTOMY, in furgery, the opening of a tu¬ 
mour or abfeefs. See Surgery. 

ONOMANCY, or rather Onomamancy, a branch 
of divination, which foretells the good or bad fortune 

of a man, from the letters in his name. See the article 

Divination. 
From much the fame principle the young Romans * 

toafted their miftreffes as often as there were letters in 
their names: hence Martial fays, 

Nev'ta fex cyathis, feptem JuJltna iibatur. 

ONOMATOPOEIA, in grammar and rhetoric, a 

figure where words are formed to refemble the found 

made by the things fignified; as the buzz of bees, the 
cackling of hens, &c. 

ONOSANDER, a Greek author and Platonic phi- . 

lofopher, who wrote Commentaries on Plato’s politics;, 

which are loft: but his name is particularly famous for a 
treatife intitled A»y»r Srfecrwywf, “ Of the duty and vir¬ 

tues of the general of an army;” which has been tranf- 

lated into Latin, Italian, Spanifh, and French. The 

time when he lived is not precifely known; but is ima¬ 

gined to be in the reign of the emperor Claudius. 

ONTARIO, a lake of North America, in the coun¬ 

try of the Iroquois, 180 miles in length and 60 ift 

breadth. There are many rivers that run into it; and 
from it the great river St Lawrence proceeds. It 

communicates with lake Erie by a river 33 miles ift 

length, in which is the remarkable cataract of Nia¬ 

gara. 

ONTOLOGY. See Metaphysics, n° 1. 

ONUPHRIUS panvinus, a learned Italian, of the 

order of hermits of St Auguftine, was born of a noble 

family at Verona, in 1529; and, being trained to litera¬ 

ture, became fo indefatigable in his ftudies, that lie fpent 
whole days and nights in reading the ancients: which 

made Manutius ftyle hlmHelluo Antiquitatis. His firft 
performance was A Chronicle of Popes and Cardinals, 

which was printed without his knowledge at Venice” in 
1557; and fome time after, more correctly byhimfelf. 

He afterwards continued Platina’s Lives of the Popes, 

from Sextus IV. to Pius V. and fubjoined annotations 

to the lives Platina had written. He alfo wrote four 

pieces upon Roman Antiquities, which are printed in 
Grsevtus’s Collection. He died in his 39th year, in 

1568. 
ONYCOMANCY, or, as fome write it, Onyman- 

cy; a kind of divination by means of the nails of the 

fingers_The word is formed from the Greek 

« nail,” and “ divination.’1’ 
30 Y z Tnc 
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Onyx The ancient practice was to rub the nails of a youth 

• li with oil and foot, or wax ; and to hold up the nails 

p ra' thus fmeared againft the fun.—Upon them were fup- 

pofed to appear figures or character*, which (hewed the 
thing required. 

ONYX, in natural hiftory, one of the femipellucid 
gems, with varioufly coloured zones, but none red; be¬ 

ing compofed of cryftal, debafed by a fmall admixture 

of earth; and made up either of a number of flat 
plates, of of a feries of coats furrounding a central 

nucleus, and feparated from each other by veins of a 

different colour, refembling zones or belts. 

We have four fpecies of this gem. I. A bluifh- 
white one, with broad white zones. 2. A very pure 

onyx, with fnow-white veins. 3. The jafponyx, or 

liorny-onyx, with green zones. 4. The brown onyx, 
with bluifh-white zones. 

The ancients attributed wonderful properties to the 

onyx, and imagined that if worn on the finger it afted 

as a cardiac ; they have alfo recommended it as an 
aftringent: but at prefent no regard is paid to it. 

The word in the Greek language fignifies nail; the 
poets making this ftone to have been formed by the 

Parcae, from a piece of Venus’s nails, cut off by Cupid 
with one of his arrows. 

OOST, a kiln for drying hops after they are picked 
from the (talks. 

OPACITY, in philofophy, a quality of bodies 

which renders them impervious to the rays of light. 

OPAL, in natural hiftory, a fpecies of the chroa- 
ftaces genus of gems. 

The opal is a gem of a very peculiar kind, and has 

been efteemed by many in all ages of very great va¬ 
lue 5 though at prefent it is of lefs value, in propor¬ 

tion to its fize, than any of the finer gems. It is 
fofter than any other of the fine gems, and is diffi¬ 

cult to polifh to any degree of nicety. It is found of 

various (hapes and fizes 5 its moil frequent bign^fs is 
between that of a pea and ahorfe-bean; but it is found 

as fmall as the head of a large pin, and has been feen 

©f the fize of a large walnut. Its figure is very va¬ 
rious and uncertain, but it is never found in a cryftalli- 

form or columnar ftate ; its moft ufual (hape is an ir¬ 

regular oblong one, convex above, flatted at bottom, 

and dented with various finuofities at its fides. It is 

often found among the loofe earth of mountains, fome- 

times on the (hores of rivers, and not unfrequently 
bedded in the coarfer kinds of jafper. It is found in 

Egypt, Arabia, fome parts of the Eaft Indies, and in 

many parts of Europe: thofe of Europe are principally 
from Bohemia, and are of a greenifh or greyilh co¬ 

lour; the colour of the other opals much refembles the 

fined mother of pearl, its balls feeming a bluifh or 
greyifh white, but with a property of refliefting all the 

colours of the rainbow, as turned differently to the 
light. 

OPALIA, in antiquity, feafts celebrated at Rome 

in honour of the goddefs Ops. Varro fays they were 

field on the 19th of December, which was one of the 

days of the faturnaliathefetwo feafts were celebrated 
in the fame month, becaufe Saturn and Ops were huf- 

band and wife : the vows offered to the goddefs were 
made fitting on the ground. 

OPERA, a dramatic compofition fet to mufic, and 

fung on the ftage, accompanied with mufxcal inftru- 

rnents, and enriched with magnificent dreffes, machines, Operation 

and other decorations. See Poetry, ch. ii. and ,Jt. 
Music, n° 26. °Ph,orhiza1 

OPERATION, in general, the aft of exerting or 

exercifing fome power or faculty, upon which an effeft 
follows. 

Operation, in fnrgery and medicine, denotes a 

methodical aftion of the hand on the human body, in 
order to re-eftablifh health. 

OPHIDIUM, a genus of fifties belonging to 

the order of apodes. The head is fomewhat naked; 

the teeth are in the jaws, palate, and fauces; there 

are feven rays in the gill-membranes; and the body is 
fhaped like a fword. There are two fpecies. 

OPHIOGLOSSUM, adder’s tongue; a genus 

of the order of Alices, belonging to the cryptogamia 
clafs of plants. There are feven fpecies; of which 

the only remarkable one is the vulgatum, or common 

adder’s-tongue, which is a native of feveral places of 
Britain, growing in meadows and moift paftures. The 

country-people make an ointment of the frefti leaves, 

and ufe it as a vulnerary to green wounds; which is a 

very ancient application, recommended by Matthiolus, 

Tragus, and others. 

OPHIOMANCY, in antiquity, the art of making 

predictions from ferpents. Thus Calchas, on feeing 
a ferpent devour eight fparrows with their dam, fore¬ 

told the duration of the fiege of Troy: and the feven 

coils of a ferpent that was feen on Anchife/s tomb, 

were interpreted to mean the feven years that jEne38 

wandered from place to place before he arrived at 

Latium. 

OPHIORHIZA, in botany, a genus of the mo- 
nogynia order, belonging to the pentandria clafs of 

plants. There are two fpecies; the moft remarkable 
of which is the Afiaticum, or true lignum colubrinum. 
The root of this is known in the Eaft Indies to be a 

fpecific againft the poifon of that moft dreadful animal 

called the hooded ferpent. There is a treatife in Armen. 

Acad. tom. iv. upon this fubjeft, wherein the author 
Joh. And. Darelius undertakes, from the defeription of 

fuch authors as had feen it upon the fpot, to afeertaiu 

the plant from which the genuine root is taken. It 

appears in this account, that it had puzzled the Eu¬ 

ropean phyficians; and what had been fold in the fhops 

for it, is the root of a very different plant, and of a 

poifonous nature. 

The true root is called mungus, for the following 

reafon.—There is a kind of weafel in the Eaft Indies, 
called mungutia by the natives, mungo by the Portu- 

giiefe, and muncas by the Dutch. This animal pur¬ 

ities the hooded ferpent, as the cat does the moufe 
with us. As foon as this ferpent appears, the weafel 

attacks him; and if (he chances to be bit by him, (he 

immediately runs to find a Certain vegetable, upon 

eating which (he returns, and renews the fight.— 

The Indians are of opinion that this plant is the 

mungos. 
That celebrated traveller Kempfer, who kept one 

of thefe weafels tame, that e3t with him, lived with 

him, and was his companion wherever he went, fays 
he faw one of thefe battles between her and the fer¬ 

pent, but could not certainly find out what root the 

weafel looked out for. But whether the weafel firft 

difeovered this antidote or not, it is an infallible 
remedy 
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remedy againft the bite of the hooded ferpent, And 
this he undertakes to ascertain. 

OPHITES, in natural hiftory, a fort of variegated 

marble, of a dufky-green ground, fprinkled with fpots 

of a lighter green, oiherwife called ferpentine. See the 
article Marble. 

Ophites, in church-hiftory, Chriftian heretics, fo 

called both from the veneration they had for the fer¬ 

pent that tempted Eve, and the worffiip they paid to 

a real ferpent: they pretended that the ferpent was 

Jefus Chrift, and that he taught men the knowledge 
of good and evil. They diftinguiihed between Jefus 

and Chrifl: Jefus, they faid, was born of the Virgin, 
but Chrift came down from heaven to be united with 

him; Jefus was crucified, but Chrift had left him to 

return to heaven. They diftinguifhed the God of the 

Jews, whom they termed Jaldahaotk, from the fu- 

preme God: to the former they afcribed the body, to 

the latter the foul of men. They had a live ferpent, 

which they kept in a kind of cage; at certain times 

they opened the cage-door, and called the ferpent: 
the animal came out, and, mounting upon the table, 

twined itfelf about fome loaves of bread ; this bread 

they broke and diftributed it to the company, who all 

killed the ferpent: this they called their Eucharif. 
OPHIR, a country mentioned in fcripture, from 

which Solomon had great quantities of gold brought 

home in (hips which he fent out for that purpofe; but 
where to fix its fituation is the great difficulty, authors 

running into various opinions on that head. Some 

have gone to the Weft, others to the Eaft Indies, and 

the eallern coafts of Africa, in fearch of it. The ge¬ 

nerality place Ophir in the Eaft Indies: but where 

there, is the queftion; many taking it for Taphro- 

bana, now fuppofed to be Ceylon; others for Pegu, 

or for Sumatra; or for the Aurea Cherfonefus, now 

Malacca: unlefs Aurea Cherfonefus be, as many think,, 

an appellative common to all countries producing 

gold. Kircher takes the term Ophir to be of Egyp¬ 
tian original, and to denote a great part of India r 

and, to obviate difficulties, perhaps it is bell: to 

take Ophir for India at large, without confining it to 

any particular country, not excluding even China and 
the Japanefe iflands. 

OPHRYS, twyblade; a genus of the diandria 

order, belonging to the gynandria clafs of plants. The 

fpeciesare numerous; but the moft remarkable are the 

following. 

i. The ovata, oval-leaved ophrys, or common 
twyblade, hath a bulbous, fibrated root; browned by 

two oval, broad, obtufe, veined, oppofite leaves; an 

erect, fucculent, green ftalk, fix or eight inches high, 
naked above, and terminated by a loofe fpike of 

greeniffi flowers, having the lip of the ne&arium bifid. 

The flowers of this fpecies refemble the figure of gnats. 

2. The fpiralis, fpiral orchis, or triple ladies-treffes, 

hath bulbous, oblong, aggregated roots; crowned by 

a duller of oval, pointed, ribbed leaves; ereCt Ample 

ftalks, half a foot high; terminated by lofig fpikes 

of white odoriferous flowers, hanging to one fide, 
having the lip of the nedarium entire, and crenated. 

3. The nidus-avis, or bird’s-neft, hath a bulbol'e, 

fibrated, cluftered root ; upright, thick, fucculent 

ftalks, a foot high, ffieathed by the leaves, and termi¬ 

nated by loofe fpikes of pale-brown flowers; having 

the lip of the nedarium bifid. 4. The anthropophora, 

man-lhaped ophrys, or man-orchis, hath a roundilh 

bulbofe root, crowned with three or four oblong leaves; 
upright thick ftalks, riling a foot and a half high; 

adorned with narrow leaves, and terminated by loofe 

fpikes of greeniffi flowers, reprefenting the figure of a 

naked man; the lip of the nedarium linear tripartite, 

with the middle fegment longeft and bifid. There is 
a variety with browniffi flowers tinged with green. 

5. The infedifera, or infed-orchis, hath two roundilh 
bulbous roots, crowned with oblong leaves; eredleafy 

ftalks, from fix to to or 12 inches high, terminated by 

fpikes of infed-ffiaped greeniffi flowers, having the lip 

of the nedarium almoft five-lobed. This wonderful 

fpecies exhibit flowers in different varieties, that re- 

prefent Angular figures of flies, bees, and other in- 

feds; and are of different colours in the varieties. 

6. The monorchis, or muflcy ophrys, hath a roundilh 

bulbofe root; crowned with three or four oblong 

leaves; an ered naked ftalk, fix inches high; termi¬ 

nated by a loofe fpike of yellowiffi, mulky-fcented 

flowers. 
All thefe fix fpecies of ophrys flower in fummer, at 

different times in different forts, from May until July* 

and in moft of the forts exhibit a Angularly curious 
appearance. The plants are all perennial in root, which, 

are of the bulbous fleffiy kind, from which the flower- 

ftalks rife annually in fpring, and decay in autumn ; at 

which period is the proper timafor removing the roots 

from one place to another. They all grow wild in 

Britain, &c.; are refidents of woods, bogs, marffiy 

grounds, fterile paftures, chalky foils, and the like 
places, where they flouriffi and difplay their Angular 

flowers in great abundance, from which places they 

are introduced into gardens for variety; and having 

procured fome plants at the proper feafon, and planted 

them in foils and fituations fomewhat fimilar to that 

where they naturally grow, the roots will abide for 

feveral years, and flower annually. 
As to their propagation, it may be tried by feed in 

a ffiady border, as foon as it i3 ripe; likewife by off- 

fets from the root, though they multiply fparingly in 

gardens: however, roots of fome (landing may be 
examined at the proper feafon, and any off-fets fepa^ 

rated and planted in the proper places. 
OPHTHALMOSCOPY, a branch of phyfiog- 

nomy, which deduces the knowledge of a man's tem¬ 

per and manner from the appearance of his eyes. 
OPHTHALMIA, in medicine, an inflammation 

of the membranes which invert the eye; efpecially of 

the adnata, or albugineous coat. See Medicine,. 

n° 283. 
OPIATES, medicines of a thicker confidence than 

a fyrup, prepared with opium fcarcely fluid. They 
confift of various ingredients, made up with honey 

or fyrup ; and are to be ufed for a long time ei¬ 

ther for purgative, alterative, or corroborative inten¬ 

tions. 
The word opiate is alfo ufed, in general, for any 

medicine given with an intention to procure deep, whe¬ 

ther in the form of electuaries, drops, or pills. 
OPITS, or Opitius (Martin), a celebrated Ger¬ 

man poet,, born at Breflaw in 1507. He acquired 

great fame by his Latin, and more by iiis German 

poems; and, retiring to Bantzic, wrote a hiftory of the 
ancient 

Ophrys 

!) 
Opits. 
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<>pits, ancient Daci: he died of the plague in 1639. 

°P*um‘ Opit3 (Henry), a learned Lutheran divine, born 

at Altenburg in Mifnia in 1642. He was profeffor 

of theology and of the oriental languages at Kiel, 
where he acquired great reputation by a variety of 

excellent works concerning oriental literature and 

Hebrew antiquities. He died in 1712. 

OPIUM, in the materia medica, is an infpiflated 

juice, partly of the refinous and partly of the gummy 

kind, brought to us in cakes from eight ounces to a 
pound weight. It is very heavy, of a denfe texture, 

and not perfectly dry; but, in general, eafily receives 
ah imprelfion from the finger: its colour is a brownilh 

yellow, fo very dark and dufky that at firft it appears 

black : it has a dead and faint fmell, and its tafte is 

very bitter and acrid. It is to be chofen moderately 

firm, and not too foft; its fmell and tafte fhould be 

very ttrong, aud care is to be taken that there be no 

dirty or ftony matter in it. 

Opium is the juice of the papaver album, or white 

poppy, with which the fields of Afia Minor are in 
many places fown, as ours are with corn. When the 

heads are near ripening, they wound them with an in- 

ftrumeht that has five edges, which on being ftuck in¬ 

to the head makes at once five long cuts in it; and 

from tbefe wounds the opium flows, and is next day 

taken off by a perfon who goes round the field, and 

put up in a vtffel which he carries fattened to his 

girdle; at the fame time that this opium is collefted, 

the oppofite fide of the poppy-head is wounded, and 

the opium collefted from it the next day. They di- 

ftinguilh, however, the produce of the firll wounds 

from that of the fncceeding ones; for the firft juice 

afforded by the plaht is greatly fuperior to what is 

obtained afterwards. After they have collefted the 
opium, they moiften it with a final] quantity of water 

or honey, and work it a long time upon a flat, hard, 

and fmooth board, with a thick and ttrong inftromeiit" 
of the fame wood, till it becomes of the confillence of 

pitch ; and then work it up with their hands, and 
form it into cakes or rolls for ffile. 

Opium at preftnt is in great efteem,.and is one of 

the moft valuable of all the fimple medicines. Applied 
externally, it is emollient, relaxing, and difeutient, 

and greatly promotes fuppufation : if long kept upon 

the (kin, it takes off the hair, and always occafions 

an itching in it ; fometimes is exulcerates it, and raifes 

little blitters, if applied to a tender part. Sometimes, 
on external application, it allays pain, and even occa¬ 

fions deep : but it mutt by no means be applied to the 
head, efpficially to the futures of the fltull; for it has 

been known to have the moft terrible effefts in this 

application, and even to bring on death itfelf. Opium, 

taken internally, removes melancholy, eafes pain, and 

difpofes to ileep ; in many cafes removes hemorrhages, 

find provokes fweatihg. A moderate dofe is commonly 
tinder a grain; though, according to the circumfttmces, 

two grains, or even three, may be within the limits of 

this denomination : but cuftom will make people bear 

a dram or more; though in this cafe nature is vitiated, 

and nothing is to be hence judged in regard to others. 

If given diffolved, it operates in half an hour ; if in a 

folid form, as in pills, or the like, it is fometimes an 

hour and a half. Its firft effeft, in this cafe, is the 

making the patient cheerful, as if he had drank mo¬ 

derately of wine, and at the fame time bold and above OpoSalfa- 

the fear of danger ; for which reafon the Turks always m”ni 

take it when they are going to battle. A very '“^'OppiEtion 
moderate dofe brings on a fort of drunkennefs, much-——. 

like that occafioned by an immoderate quantity of 

ftrong liquors ; cheerfulnefs and laud laughter at firft, 

than a relaxation of the limbs, a lofs of memory, and 

lightheadednefs ; then vertigoes, dipinefs of the eyes, 

with a laxity of the cornea and a dilatation of the pu¬ 

pils, a flownefs of the thepulfe, rednefs of face, relaxa¬ 

tion of the under-jaws, fwelling of the lips, difficulty of 
breathing, painful ereftion of the penis, convulfions, 

cold fweat, and finally death. Thofe who efcape are 

ufually relieved by a great number of ftools, or profufe 
fweats. 

OPOBALSAMUM, in the materia medica. Opo- 

kalfam, or balm of Gilead ; a refinous juice, obtained 

from an evergreen tree, or fhrub, growing fpon- 

taneoufiy in Arabia. The belt fort, which naturally 

exfudes from the plant, is fcarce known to Europe; 

and the inferior kinds, faid to be extrafted by lightly 
boiling the leaves and branches in water, are very 

rarely feen among us. The true opobalfam, accord¬ 

ing to Alpinus, is at firft turbid and white ; of a very 

ftrong pungent fmell, like that of turpentine, but 

much fweeter; and of a bitter, acrid, aftringent tafte; 

upon being kept for fome. times it becomes thin, lim¬ 
pid, light, of a grecnifh hue; then of a gold yellow j 

and at length of the colour of honey: after this it 

grows thick like turpentine, and lofes much of its fra¬ 

grance. This balfam is of great efteem in the eaftern 

countries, both as a medicine, and as an odoriferous 

unguent and cofmetic. Its great fcarcity has pre¬ 

vented its coming into ufe among us ; in the mithridate 

and theriaca, which it is directed as an ingredient in, 
the London college allows the expreffed oil of nutmegs 

as a fuccedaneum to it. 
OPOPANAX, in the materia medica, is a gum 

refin of a tolerably firm texture, ufually brought to us 

in loofe granules or drops, and fometimes in large 

maffes, formed of a number of thefe connefted by a 

quantity of matter of the fame kind; but thefe are 

ufually loaded with extraneous matter, and are greatly 

inferior to the pure loofe kit.'d. The drops or gra¬ 

nules of the fine-opopanax, are on the outfide of a 
brownifh red colour, and of a dufky yellowifti or 

whitifti colour within: they are of a fomewhat unftu- 

ous appearance, fmooth on the furface; and are to be 

chofen in clear pieces, of a ftrong fmell and acrid 

tafte. 
Opopanax is attenuating and difeutient, and is gen¬ 

tly purgative; it difpels flatulencies, and is good in 
afthmas, in inveterate coughs, and in diforders of the 

head and nerves. It alfo promotes the menfes, and 

is good againft all obftruAions of the vifeera. 

OPOSSUM, in zoology. See Didelphis. 
OPPIANUS, a poet and grammarian of Anazarba 

in Cilicia, in the fecond century. He compofed a poem 
of hunting, and another of filhing, for which An¬ 

toninus Caracalla gave him as many golden crowns as 

their were verfes in his poems; they were called hence 

Qppiaris golden vsrfes. He died in the 36th year of 

his age. 
OPPILATION, in medicine, the aft of obftruc- 

ting or flopping up the paffages of the body, by re¬ 
dundant 
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Optative, dundant or peccant humours. This word is chiefly 

' ufed for obftruftions in the lower belly. 

OPTATIVE niooD, in grammar, that which 

ferves toexprefsan ardent defire or with for fomething. 

In moft languages, except the Greek, the optative 

is only exprefled by prefixing to the fubjunftive an ad¬ 

verb of wifhing; as utinam, in Latin ; plut a Diets, 

in French ; and ’mould to God, in Englilh. 

OPTIC angle, the angle which the optic axes of 
both eyes make with one another, as they tend to 

meet at fome diftance before the eyes. 

Optic jixis, the axis of the eye, or a line going 

through the middle of the pupil, and the centre of 
the eye. 

OPTICS; 
THAT fcienee which treats of dement of the light, 

and the various phenomena of vifion. 

H I S T O R Y. 

§ r. Difcoveries concerning the Light. 

These are enumerated under the article Light fo 

fully, that there is little room for any further addition 

here. The nature of that fubtile element is indeed 

very little known as yet, notwithftanding all the en¬ 

deavours of philofophers; and whatever fide is taken 

with regard to it, whether we fuppofe it to confifi of 

an infinity of fmall particles propagated by a repulfive 

x power from the luminous body, or whether we fuppofe 

Great difli- it to confift in the vibrations of a fubtile fluid, there 
culties at- are prodigious difficulties, almoft, if not totally infu- 
tend the. perable, which will attend the explanation of its phe- 

of^the^'he-nomena* In many parts of this work the identity of 
nomenaof light and of the eleftric fluid is afFerted: this, how- 
light. ever, doth not in the leaf! interfere with the pheno¬ 

mena of optics} all of which are guided by the fame 

invariable laws, whether we fuppofe light to be a vi¬ 

bration of that fluid, or any thing elfe. We fhall 

therefore proceed to, 

$ 2. Difcoveries concerning the Refraftion of Light. 

■x We ^nd that the ancients, though they made very 
Refraftion few optical experiments, nevertheless knew, that when 

theT" l° Pa^ trough mediums of different denfities, it 
events!* did not move forward in a ftraight line, but was bent, 

of refrafted, out of its courfe. This was probably 

fuggefted to them by the appearance of a ftraight flick 

partly immerfed in water: and we find many que- 

Ition3 concerning this and other optical appearances in 

Ariftotle ; to which, however, his anfwers are infig- 

nificant. Archimedes 16 even faid to have written a 

treatife concerning the appearance of a ting or circle 

under water, and therefore could not have been igno¬ 

rant of the common phenomena of refraftion. But the 

ancients were not only acquainted with thefe more or¬ 

dinary appearances of refraftion, but knew alfo the pro- 

duftionof colours by refrafted light.j^eneca lays, that 

if the light of the fun fhines through an angular piece 

of glafs, .it will fhew all the colours of the rainbow. 

Theie colours, however, he fays are falfe, fuch as are 

feen in a pigeon’s neck when it changes its pofition ; 

and of the fame nature he fays is a fpeeulum, which, 

without having any colour of its own, affumes that of 

3 any other body. It appears alfo, that the ancients were 
And the not unacquainted with the magnifying power of glafs 
magnify- globes filled with water, though they do not feem to 

of^eUfs^ !'ave known any thing of the reaion of this power; 

globes. and the ancient engravers are fuppofed to have made 

ufe of a glafs globe filled with water to magnify their 

figures, and thereby to work to more advantage. 

That the power of tranfparent bodies of a fpherical 

form in magnifying or burning was not wholly un¬ 

known to the ancients, is farther probable from cer¬ 

tain gems preferved in the cabinets of the curious, 

which are fuppofed to have belonged to the Druids. 

They are made of rock-cryftal of various forms, 
amongll which are found fome that ere lenticular and 

others that are fpherical : and though they are not 

fufficiently wrought to perform their office as well as 

they might have done if they bad been more judi- 

cioufly executed, yet it is hardly poffible that their ef- 

feft, in magnifying at leaft, could have efcaped the no¬ 

tice of thofe who had often occafion to handle them; 

if indeed, in the fpherical or lenticular form, they 

were not purpofely intended for the pnrpofes of burn¬ 

ing. One of thefe, of the fpherical kind, of about an 

inch and a half diameter, is preferved among the fof- 

fils given to the univerfity of Cambridge by Dr Wood¬ 

ward. 
The firft treatife of any note written on the fubjeft Refrfa;on 

of optics, was by the celebrated aftronomer Claudius firft treated 

Ptolomaeus, who lived about the middle of the fecond°f by Pto* 

century. The treatife is loft ; but from the accounts emY* 

of others we find that he treated of aftronomical re- 

fraftions. Though refraftion in general had been ob- 

ferved very early, it is poffible that it might not have 

occurred to any philofophers much before his time, 

that the light of the fun, mooB, and ftars muft undergo 

a fimilar refraftion, in confequence of falling obliquely 

upon the grofs atmofphere that furrounds the earth ; 

and that they muft, by that means, be turned out of 

their reftilinear courfe, fo as to caufe thofe luminaries 

to appear higher in the heavens than they would other- 

wife do. The firft aftronomers were not aware that 

the intervals between ftars appear lefs near the horizon 

than in the meridian ; 3nd, on this account, they mult 

have been much embarrafled in their obfervations. But 

it is evident that Ptolemy was aware of this circum- 

ftance, by the caution that he gives to allow fome¬ 

thing for it, upon every recourfe to ancient obferva¬ 

tions. % 

This philofopher alfo advances a very fenfible hypo- h;s hypo* 
thelis to account for the remarkably greater apparent t' efis cen- 

fize of the furl and moon when feen near the horizon. erni.ng the 

The mind, he fays, judges of the fize of -bjerfta by4 

means of a pre-conceived idea of their diftance frommoona 

us: and this diftance is fancied to be greater when a 

number of objefts are interpofed between the eye and 

the body we are viewing; which 13 the cafe when we 

fee the heavenly bodies near the horizon. In his Al- 
mageft, however, he aferibes this appearance to a re- 

frail ioa 
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fraction of the rays by vapours, which adlually enlarge 

the angle under which the luminaries appear ; jnft as 

the angle is enlarged by which an objeCt is feen from 

e under water. 
Difcoveries In the 12th century, the nature of refraction was 
cfAlhazen.large]y confidered by Alhazen an Arabian writer; in 

fo much that, having made experiments upon it at the 

common furface between air and water, air and glafs, 

Water and glafs or cryltal; and, being prepoffeffed with 

the ancient opinion of cryftalline orbs ih the regions 

above the atmofphere, he even fufpeCted a refraCtion 

there alfo, and fancied he could prove it byaftronomi- 

cal obfervations. This author deduces from hence fe- 
veral properties of atmofpherical refraCtion, as that it 

increafes the altitudes of all objeCts in the heavens; 
and he firft advanced, that the liars are fometimes feeji 

above the horizon by rpeans of refraCtion, when they 

are really below it. This obfervation was confirmed 

by Vitellio, B. Waltherus, and efpecially by the ex¬ 

cellent obfervations of Tycho Brahe. Alhazen obfer- 

ved, that refraCtion contraCtsthe diameters and dillances 

of the heavenly bodies, and that it is the caufe of the 

twinkling of the liars. But we do not find that either 

he, or his follower Vitellio, knew any thing of its juft 

quantity. Indeed it is too fmall to be determined ex¬ 

cept by very accurate inllruments, and therefore we 

hear little more of it till about the year 1500; at which 

time great attention was paid to it by Bernard Wal- 

ther, Maeftlin, and others, but chiefly by Tycho Brahe. 

Alhazen fuppofed that the refraCtion of the atmo¬ 

fphere did not depend upon the vapours in it, a3 was 
probably the opinion of philofophers before his time, 

but oii the different tranfparency; by which, as Mon- 
tucla conjedlures, he meant the denfity of the grofs air 

contiguous to the earth, and the ether or fubtile air 

that lies beyond it. In examining the effeCts of refrac¬ 

tion, he endeavours to prove that it is fo far from be¬ 
ing the caufe of the heavenly bodies appearing larger 

near the horizon, that it would make them appear leis; 

two liars, he fays, appearing nearer together in the 

horizon, than near the meridian. This phenomenon 

he ranks among optical deceptions. We judge of di- 

ftance, he fays, by comparing the angle un^er which 

objeCts appear, with their fuppofed diftance; fo that 

if thefe angles be nearly equal, and the diftance of one 

objeCt be conceived greater than that of the other, it 

will be imagined to be larger. And the Iky near the 

horizon lie fays is always imagined to be further from 
us than any other part of the concave furface. Roger 

Bacon aferibes this account of the horizontal moon to 

Ptolemy; and as fuch it is examined, and objected to 
by B. Porta. 

In the writings of this philofopher we find the firft 

BiftinCt account of the magnifying power of glalfes; 

and it is not improbable, that what he wrote upon this 

fubjeCl gave rife to that mod ufeful invention of fpec- 

tacles. For he fays, that if an objeCl be applied clofe 
to the bale of the larger fegment of a fphere of glafs, 

it will appear magnified. He alfo treats of the ap¬ 

pearance of an objedt through a globe, and fays that 

he was the firft who obferved the refradion of rays in¬ 
to it. 

OfYUellio I27°’ Vitellio, a native of Poland, publilhed a 
‘ treatife of optics, containing all that was valuable in 

Alhazen, and digefted in a much more intelligible and 

I C S. Hiftoiy. 
methodical manner. He obferves, that light is always 

loft by refradion, in confequence of which the objeCts 

feen by refraCted light always appear lefs luminous ; 
but he does not pretend to eftimate the quantity of this 

lofs. He reduced into a table the refult of his experi¬ 

ments on the refraCtive powers of air, water, and 

glafs, correfponding to different angles of incidence. 
In his account of the horizontal moon he agrees ex¬ 

actly with Alhazen ; obferving, that in the horizon 

Ihe feems to touch the earth, and appears much more 

diftant from us than in the zenith, on account of the 

intermediate fpace containing a greater variety of ob¬ 

jeCts upon the vifible furface of the earth. He aferibes 
the twinkling of the ftars to the motion of the air in 

which the light is refraCted ; and to illuftrate this hy- 

pothefis, he obferves, that they twinkle ftill more when 

viewed in water put in motion. He alfo fliews, that re¬ 

fraction is neceffary as well as re'fleClion, to forth the 

rainbow ; becaufe the body which the rays fall upon 

is a tranfparent fubftance, at the furface of which one 

part of the light is always reflected and another re¬ 

fraCted. But he feems to confider refraCtion as fer- 

ving only to condenfe the light, and thereby enabling 

it to make a ftronger impreffion upon the eye. This 

writer alfo makes fome ingenious attempts to explain 

refraCtion, or to afeertain the law ofit. He alfo con- 
fiders the foci of glafs fpheres, and the apparent fize 1 

of objeCts feen through them; though upon thefe fub- 

jeCts he is not at all exaCt. It is fufficient indeed to 

ihewthe ftate of knowledge, or rather of ignorance, at 

that time, to obferve, that both Vitellio, and his mailer 

Alhazen, endeavour to account for objeCts appearing 

larger when they are feen under water by the circular 

figure of its furface; fince, being fluid, it conforms to 
the figure of the earth. 8 

Cotemporary with Vitellio was Roger Bacon, a man Of Roger 
of very extenfive genius, and who wrote upon almoft Bacon, 

every branch of fcience; yet he does not feem to have 

made any confiderable advances beyond what Alhazen 

had done before him. Even fome of the wildeft and 

mod abfurd of the opinions of the ancients have had 

the fanCtion of his authority. He does not hefitate 

to aflent to an opinion adopted by many of the an¬ 

cients, and indeed by molt philofophers till his time, 

that vifual rays proceed from the eye; giving this rea- 
fon for it, that every thing in nature is qualified to 

difebarge its proper functions by its own powers, in 

the fame manner as the fun and other celeftial bodies. 

In his Specula Mathematica, he added fome pbferva- 
tions on the refraCtion of the light of the ftars ; the 

apparent fize of objeCts; the extraordinary fize of the 

fun and moon in the horizon: but in all this he is not 
very exaCt, and advances but little. In his Opus Ma~ 

jus lie demonftrates, that if a tranfparent body inter- 

pofed between the eye and an objeCt, be convex to¬ 
wards the eye, the objeCl will appear magnified. This 

obfervation, however, he certainly had from Alhazen; 

the only difference betweeu them is, that Bacon pre¬ 

fers the fmaller fegment of a fphere, and Alhazen the 

larger, in which the latter certainly was right. 

From this time, to that of the revival of learning inQf 

Europe, we have no farther treatife on the fubjeCl oflycus. 
refraCtion, or indeed on any other part of optics. One 

of the firft who diltinguifhed himfelf in this way was, 

Maurolycus teacher of mathematics at Meffina. In a 

treatife 
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treatife, De Lumine it Uumhra, publilhed In 1575, he 

demonftrates that the cryftalline humour cf the eye is 

a lens that collects the tays of light iffuing from the 

objedxs, and throws them upon the retina where is the 

focus of each pencil. From this principle he difcover- 

ed the reafon why fome people were Ihort-fighted and 

others long-lighted ; and why the former are relieved 
IO by concave, and the others by convex, glafles. 

Difcoveries 'About the fame time that Maurolycus made fuch 
of JB. Porta, advances towards the difcovery of the nature of vilion, 

Joannes Baptifta Porta of Naples difcovered the ca¬ 

mera obfcura., which throws ftill more light on the fame 

fubjeid. His lioufe was conftantly reforted to by all 

the ingenious perfons at Naples, whom he formed into 

what he called an academy of fecrsts ; each member 

being obliged to contribute fomething that was not 

generally known, and might be ufeful. By this means 

he was furnilhed with materials for his Magia Natu¬ 

ralise which contains his account of the camera obfeuray 
and the firft edition of which was publilhed, as he in¬ 

forms us, when he was not quite 15 years old. He 

alfo gave the firft hint of the magic lantern; which 
Kircher afterwards followed and improved. His ex¬ 

periments with the camera olfcura convinced him, that 
vilion is performed by the intromiffion of fomething 

into the eye, and not by, vifual rays proceeding from 

the eye as had been formerly imagined ; and he was 

the firft who fully fatisfied himfelf and others upon 
this fubjedt. Indeed the refemblance between experi¬ 

ments with the camera obfcura and the manner in which 

vifion is performed in the eye, was too ftriking to efcape 

the obfervation of a lefs ingenious perfon. But when 

he fays that the eye is a camera obfcura, and the pupil 

the hole in the window-lhutter, he was fo far miftaken 

as to fuppofe that it was the cryftalline humour that 
correfponds to the wall which receives the images; nor 

was it difcovered till the year 1604, that this office is 

performed by the retina. He makes a variety of juft 

obfervationst concerning vifion ; and particularly ex¬ 

plains feveral cafes'in which we imagine things to be 

without the eye, when the appearances are occafioned 

by fome affe&ion of the eye itfelf, or fome motion 
within the eye. He obferves alfo, that, in certain cir- 

cumftances, vifion will be afiifted by convex or concave 

glafles; and he feems alfo to have made fome finall ad¬ 

vances towards the difcovery of telefcopes. He takes 

notice, that a round and flat furface plunged into wa¬ 

ter, will appear hollow as well as magnified to an eye 

perpendicularly over it; and he very well explains by 

jt a figure, the manner in which it is done. 

The law of All this time, however, the great problem concern- 
refra£tion ing the meafurirtg of refraftions had remained un- 
difcovered. f0]ved, Alhazen and Vitellio, indeed, had attempted 

it; but failed, by attempting to meafure the angle it¬ 

felf, inftead of its fine. At laft, however, it was dif¬ 

covered by Snellius, profeflor of mathematics at Ley¬ 

den. This philofopher, however, did not perfe&ly 
underftand his own difcovery, nor did he live topublifh 

any account of it himfelf. It was afterwards explained 

by profeflor Hortenfius both publicly and privately, 
before it appeared in the writings of Defcartes, who 

publilhed it under a different form, without making 

any acknowledgement of lu’s obligations to Snellius, 

whofe papers Huygens affuies us, from his own know¬ 

ledge, Defcartes had feen. , 
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It does not appear that, before Defcartes, any per- ia 

fon attempted to explain the caufe of refraftion; which Opinions 
he undertook to do by the refolution of forces, on the of Defcartes 

principles of mechanics. In confequence of this, heandLeil5'. 

was obliged to fuppofe that light paffes with more jb^? t!lii 

eafe through a denfe medium, than through a rare J 

one. The truth of this explanation was firft quellioned 
by M. Fermat, counfellor to the parliament of Thou- 

loufe, and an able mathematician. He afferted, con-, 

trary to the opinion of Defcartes, that light fnffers 
more refiftance in water than air, and more in glafs 

than in water; and he maintained, that the refiftance 
of different mediums with refpedt to light is in pro¬ 

portion to their denfities. M. Leibnitz adopted the 

fame general idea ; and thefe gentlemen argued upon 

the fubjedt in the following manner. 
Nature, fay they, accomplilhes her ends by the 

Ihorteft methods. Light therefore ought to pafs from 
one point to another, either by the fhorteft road, or 

that in which the leaft time is required. But it is 

plain that the line in which light paffes, when it falls 

obliquely upon a denfer medium, is not the moft di¬ 

rect or the fhorteft; fo that it mult be that in which 

the leaft time is fpent. And whereas it is demoftrable, 

that light falling obliquely upon a denfer medium (in 
order to take up the leaft time poffible in palling from 

a point in one medium to a point in the other) mult 

be refracted in fuch a manner, that the fines of the 

angles of incidence and refraftion mult be to one ano¬ 

ther, as the different facilities with which light is 

tranfmitted in thofe mediums; it follows, that fince 

light approaches the perpendicular when it paffes ob¬ 

liquely from air into water, fo that the fine of the 
anjrle of refradlion is lefs than that of the angle of 

incidence, the facility with which water fuffers light 
to pafs through it is lefs than that of the air; fo that 

light meets with more refiftance in water than air. I3 

Arguments of this kind could not give fatisfaftion; Difcoveries 
and a little time ftiewed the fallacy of the hypothefis. concerning 

At a meeting of the Royal Society, Aug. 31. 1664. j!^e r*fradc‘ 

an experiment for meafuring the refradlion of common ^"01°fub-" 
water was made with a new inftrument which theyfhnces. 
had prepared for that purpofe; and, the angle of in¬ 

cidence being 40 degrees, that of refradlion was found 

to be 30. About this time alfo we find the firft men¬ 

tion of mediums not refradting the light in art exadl 

proportion to their denfities. For Mr Boyle, in a 

letter to Mr Oldenburgh, dated Nov. 3. ,1664, ob¬ 

ferves, that in fpirit-of-wine, the proportion of the fines 

of the angles of incidence to the fines of the angles, 

of refradlion was nearly the fame, viz. as 4 to 3 ; and 

that, as fpirit-of-wine occafions a greater refradlion 

than common water, fo oil of turpentine, which is 

lighter than fpirit-of-wine, produces not only a greater 

refradlion than common water, but a much greater 
than fait water. And at a meeting held Nov.'9. the 

fame year, Dr Hooke (who had been ordered to pro- 

fecute the experiment) brought in an account of one 

that he had made with pure and clear fallad oil, which 

was found to have produced a much .greater refrac¬ 

tion than any liquor which he had then tried; the 

angle of refradlion that anfwered to an angle of inci¬ 
dence of 30° being found no lefs than 40° 30', and 

the angle of refradlion that anfwered to an angle of 

incidence of 20° being 290 47'.—M. de la Hire alfo 
30 Z made 
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made feveral experiments to afcertain the refradtive 

power of oil with refpedt to that of water and air, and 

found the fine of the angle of incidence to that of re¬ 
fraction to be as 60 to 42; which, he obferves, is a 

little nearer to that of glafs than to that of water, 

though oil is much lighter than water, and glafs much 

heavier. 
The members of the Royal Society finding that the 

refraCtion of fait water exceeded that of frefh, purfued 

the experiment farther with folutions of vitriol, falt- 
petre, and alum, in water; when they found the re¬ 

fraction of the folution of vitriol and ialtpetre a little 

more, but that of alum a little lcfs, than common 

water. 

Dr Hooke made an experiment before the Royal 

Society, Feb. tl. 1663, which clearly proves that ice 
refraCts the light lefs than water; which he took to 

be a good argument that the lightnefs of ice, which 

caufes it to fwim in water, is not caufed only by the 

fmall bubbles which are vifible in it, but that it arifes 
from the uniform conftitution or general texture of 

the whole mafs. M. de la Hire alfo took a good deal 

of pains to determine whether, as was then the com¬ 

mon opinion, the refraCtive power of ice and water 

were the fame; and he found, as Dr Hookedsad done 

before, that ice refraCts lefs than water. 

By a molt accurate and elaborate experiment made 

in the year 1698, in which a ray of light was tranf- 
mitted through a Torricellian vacuum, Mr Lowthorp 

found, that the refraCtive power of air is to that of 

water as 36 to 34,400. He concludes his account of 

the experiment with obferving, that the refraCtive flower of bodies is not proportioned to the denfity, at 

eaft not to the gravity, of the refraCting medium. 
For the refraCtive power of glafs to that of water, is 
as 55 to 34, whereas its gravity is as 87 to 34; that 

is, the fqnares of their refraCtive powers are very nearly 

as their refpeCtive gravities. And there are fome 
fluids, which, though they are lighter than water, yet 

have a greater power of refraCtion. Thus the refrac¬ 

tive power of fpirit-of-wine, according to Dr Hooke’s 

experiment, i3 to that of water as 36 to 33, and its 

gravity reciprocally as 33 to 36, or 36!-. But the 
refraCtive powers of air and water feem to obferve the 

Ample proportion of their gravities direCtly. And if 

this Ihould be confirmed by fucceeding experiments, 
it is probable, he fays, that the refraCtive powers of 

the atmofphere are every-where, and at all heights 

above the earth, proportioned to its denfity and ex- 

panfion: and then it would be no difficult matter to 
trace the light through it, fo as to terminate the flia- 

dow of the earth ; and, together with proper expe¬ 
dients for meafuring the quantity of light illuminating 

an opaque body, to examine at what ditlances the 

moon mud be from the earth to fuflfer eclipfes of the 
obferved durations. 

Cafiini the younger happened to be prefent when 

Mr Lowthorp made the abovernentioned experiment 

before the Royal Society; and upon his return home, 

having made a report of it to the members of the 
Royal Academy of Sciences, thofe gentlemen endea¬ 

voured to repeat the experiment in 1700; but they 

did not fucceed.—For, as they faid, beams of light 
palfed through the vacuum without differing any re- 

fra&ion. The Royal fociety being informed of this, 
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were defirous that it might be put paft difpute, by 

repeated and well-attefted trials; and ordered Mr 

Hauklbee to make an inftrument for the purpofe, by 
the dire&ion of Dr Halley. It confifted of a ftrong 

brafs prifm, two fides of which had fockets to receive 

two plane glafies, whereby the air in the prifm might 
either be exhauffed or condenfed. The prifm had alfo 

a mercurial gage fixed to it, to difeover the denfity of 

the contained air; and was contrived to turn upon it4 
axis, in order to make the refraftions equal on each 

fide when it was fixed to the end of a telefeope. The 

refradting angle was near 64°; and the length of the 

telefeope was about 10 feet, having a fine hair in it* 

focus. The event of this accurate experiment was as 
follows : 

Having chofen a proper and very diffindl eredl ob- 

jedt, whofe diftance was 2588 feet, June 15. O. S. 

1708, in the morning, the barometer being then at 

29. 7t> and ^e thermometer at 60, they firft ex- 
haufted the prifm, and then applying it to the tele- 
fcope, the horizontal hair in the focus covered a mark 

on the objedt diftindtly feen through the vacuum, the 

two glafies being equally inclined to the vifual ray. 

Then admitting the air into the prifm, the objedl was 

feen to rife above the hair gradually as the air entered, 

and in the end the hair was obferved to hide a mark 

io£ inches below the former mark. This they often 
repeated, and with the fame fuccefs. 

After this they applied the condenfing engine to 

the prifm; and having forced in another atmofphere, 

fo that the denfity of the included air was double to 

to that of the outward, they again placed it before 
the telefeope, and, letting out the air, the objedt which 

before feemed to rife, appeared gradually to defeend, 
and the hair at length relied on an objedrt higher than 

before by the fame interval of jo£ inches. This expe¬ 

riment they likewife frequently repeated, without any 
variation in the event. 

They then forced in another atmofphere; and upon 

difeharging the condenfed air, the objedl was feen near 
21 inches lower than before. 

Now the radius in this cafe being 2588 feet, io|- 

inches will fubtend an angle of one minute and 8 fe- 

conda, and the angle of incidence of the vifual ray 

being 32 degrees (becaufe the angle of the glafs planes 

was 64) it follows from the known laws of refradtion, 

that as the fine of 390 is to that of 310, 59', 26", 
differing from 320 by 34" the half of 1', 8"; fo is the 

fine of any other incidence, to the fine of its angle of 
refradtion; and fo is radius, or 1000000, to 999736; 

which, therefore, is the proportion between the line 

of incidence in vacuo and the fine of refradtion from 
thence into common air. 

It appears, by thefe experiments, that the refract Refrlaive 
tive power of the air is proportionable to its denfity. power of 

And fince the denfity of the atmofphere is as itsthe a.ir de“ 
weight diredtly, and its heat inverfely, the ratio of itstenn‘ne<*' 
denfity, at any given time, may be had by comparing 

the heights of the barometer and thermometer; and 

thence he concludes that this will alfo be the ratio 
of the refradlion of the air. But Dr Smith obferves, 

that, before we can depend upon the accuracy of this 
conclufion, we ought to examine whether heat and 

cold alone may not alter the refradtive power of air, 

while its denfity continues the fame. This, he fays, 

may 
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may be tried, by heating the condenfed or rarified air, 

fhut up in the prifm, juft before it is fixed to the tele- 
fcope, and by obferving whether the hair in its focus 

will continue to cover the fame mark all the while that 
the air is cooling. 

The French academicians, being informed of the 

refult of the above-mentioned experiment, employed 

M. Delifle the younger to repeat their former ex¬ 
periment with more care; and he prefently found, that 

their operators had never made any vacuum at all, 

there being chinks in their inftrument, through which 

the air had infinuated itfelf. He therefore annexed a 
gage to his inftrument, by which means he was fure 

of his vacuum ; and then the refult of the experiment 

was the fame with that in England. The refraftion 

was always in proportion to the denfity of the air, 

excepting when the mercury was very low, and con- 

fequently the air very rare; in which cafe the whole 

quantity being very fmall, he could not perceive much 
difference in them. Comparing, however, the re- 

fraftive power of the atmofphere, obferved at Paris, 

with the refult of his experiment, he found, that the 

beft vacuum he could make was far fhortof that of the 

etherial regions above the atmofphere. 

Dr Hooke firft fuggefted the thought of making 

allowance for the effeft of the refraftion of light, in 

palling from the higher and rarer, to the lower and 

denfer regions of th# atmofphere, in the computed 

height of mountains. To this he afcribes the differ¬ 

ent opinions of authors concerning the height of feve- 

ral very high hills. He could not account for the 
appearance of the Pike of Tenerif, and feveral very 

high mountains, at fo great a diitance as that at 

which they are aftually leen, but upon the fuppofition 
of the curvature of the vifual ray, that is made by its 

palling obliquely through a medium of fuch different 

denfity, from the top of them to the eye, very far 

diftant in the horizon. All calculations of the height 

of mountains that are made upon the fuppofition that 
the rays of light come from the tops of them, to our 

eyes, in ftraight lines, mull, he fays, be very er¬ 

roneous. 
Dr Hooke gives a very good account of the twinkr 

ling of the liars ; afcribing it to the irregular and un¬ 
equal refraftion of the rays of light, which is alfo the 

reafon why the limbs of the fun, moon, and planets 

appear to wave or dance. And that there is fuch an 
unequal diftribution of the parts of the atmofphere, 

he fays, is manifeft from the different degrees of heat 

and cold in the air. This, he fays, will be evident by 

looking upon diftant objefts, over a piece of hot glafs, 

which cannot be fuppoled to throw out any kind of 

exhalation from itfelf, as well as through afcending 

15 fleams of water. 
Colours About this time Grimaldi firft obferved that the 

' fofarif(*red co,oured image of the fun refrafted through a prifm is 
fromrefrac-always oblong, and that colours proceed from refrac¬ 
tion. tion.—The way in which firft he difcovered this was by 

Vitellio’s experiment above-mentioned, in which a 

piece of white paper placed at the bottom of a glafs 

veffel filled with water, and expofed to the light of 

the fun, appears coloured. However, he obferved, 
that in cafe the two furfaces of the refrafting medium 

were exaftly parallel to each other, no colours were 

produced. But of the true caufe of thofe colours, 
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viz. the different refrartgibility of the rays of light, lS 

he had not the leaft fufpicion. This difcovery was Different 
referved for Sir Ifaac Newton, and which occurredrefrangibi- 
to him in the year 1666. At that time he was1’1?of thc 

bufied in grinding optic glaffes, and procured ^htlifco- 
triangular glafs pnfm to fatisfy himfelf concerning Vered by 
the phenomena of colours. While he amufed him-Sir Ifkae 
felf with this, the oblong figure of the coloured Newton, 

fpeftrum firft ftruck him. He was furprifed at the 
great difproportion betwixt its length and breadth; 

the former being about five times the meafure of 
the latter. He could hardly think that any dif¬ 

ference in the thicknefs of the glafs, or in the com- 

pofition of it, could have fuch an influence on the light. 
However, without concluding any thing h priori, he 

proceeded to examine the effeftsof thefe circumftances, 

and particularly tried what would be the confequence 
of tranfmitting the light through parts of the glafs 

that were of different thickneffes, or through holes in 
the window-fhutter of different fixes ; or by fetting 

the prifm on the outfide of the (butter, that the light 

might pafs through it, and be refrafted before it was 
terminated by the hole. 

He then fufpefted that thefe colours might arife 

from the light being dilated by fome unevennefs in the 
glafs, or fome other accidental irregularity; and to 
try this, he took another prifm, like the former, and 

placed it in fuch a manner, as that the light, palling 
through them both, might be refrafted contrary ways, 

and fo to be returned by the latter into the fame 

courfe from which he had been diverted by the former. 
In this manner he thought that the regular effefts ©f 

the firft prifm would be deltroyed by the fecond ; but 

that the irregular ones would be augmented by the 
multiplicity of refraftions. The event was, that the 

light, which by the firft prifm was diffufed into an 
oblong form, was by the fecond reduced into a cir¬ 

cular one, with as much regularity as if it had not 
paffed through either of them. 

At laft, after various experiments and conjeftures, 

he hit upon what he calls the experimentum cruet 5 y 
and which completed this great difcovery. He took 

two boards, and placed one of them clofe behind the 

prifm at the window, fo that the light might pafs 
through a fmall hole made in it for the purpofe, and 

fall on the other board, which he placed at the di¬ 

stance of about 12 feet; having firft made a fmall 

hole in it alfo, for fome of that incident light to pafs 
through. He then placed another prifm behind the 

fecond board, fo that the light which was tranfmitted 

through both the boards might pafs through that alfo, 
and be again refrafted before it arrived at the wall. 

This being done, he took the firft prifm in his hand, 

and turned it about its axis, fo much as to make the 
feveral parts of the image, caft on the fecond board, 

fucceffively to pafs through the hole in it, that he 

might obferve to what places on the wall the fecond 

prifm would refraft them ; and he faw, by the change 
of thofe places, that the light tending to that end of 

the image towards which the refraftion of the firft prifm 

was made, did, in the fecond prifm, fuffer a refrac¬ 

tion confiderably greater than the light which tended 

to the other end. This true caufe, therefore, of the 
length of that image was difcovered to be no other, 

than that light is not fimilar, or homogeneal; but that 
30 Z 2 it 
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it confiils of rays, fomc of x^hich are more refrangible 

than others : fo that, without any difference in their 

incidence on the fame medium, fome of them fhall be 
more refraded than others; and therefore, that, ac¬ 

cording to tlreir particular degrees of refrangibility, 

they will be tranfmitted through the prifm to different 

parts of the oppofite wall. 
Since it appears from thefe experiments that diffe¬ 

rent rays of light have different degrees of refrangibi- 

li;y, it neceffarily follows, that the rules laid down 

by preceding philofophers concerning the refradive 
power of water, glafs, &c. mud be limited to the 

middltirkind of rays. Sir lfaac, however, proves that 

the fine of the incidence of every kind of light, confi- 

dered apart, is to its fine of refradion in a given ra¬ 
tio. This he deduces, both by experiment, and aifo 

geometrically, from the fuppofition that'bodies refract 

the light by acting upon its rays in lines perpendicular 

,7 to their furfaces. 
Mr Dol- The mod important difcovery with regard torefrac- 
lond's <hf- tion fince the time of Sir lfaac Newton is that of Mr 

theTmethoil Dollond, who found out a method of curing the 
of correc- faults of refrading telefcopes arifing from the different 
ting the refrangibility of the rays, and which had been gene- 
faults in re- rally thought impoffible to be removed.—Notwith- 

lefcoDeste" ftand*ng great difcovery of Sir lfaac Newton con¬ 
cerning the different refrangibility of the rays of light, 

he had no idea but that they were all affeded in the 

fame proportion by every medium, fo that the refran¬ 

gibility of the extreme rays might be determined if 

that of the mean ones was given. From this it would 
follow, as Mr Dollond obferves, that equal and con¬ 

trary refradions mud not only dedroy each other, but 

that the divergency of the colours from one refradion 

would likewife be correded by the other, and there 
could be no poflibility of producing any fuch thing as 

refradion which would not be affeded by the different 
refrangibility of light; or, in other words, that how¬ 

ever a ray of light might be refraded backwards and 

forwards by different mediums, as water, glafs, &c. 

provided it was fo done, that the emergent ray (hould 

be parallel to the incident one, it would ever after be 

white; and confequently, if it fhonld come out in¬ 

clined to the incident, it would diverge, and ever after 

be coloured; and from this it was natural to infer, that 

all fpherical objed-glaffes of telefcopes mud be equal¬ 
ly affeded by the different refrangibility of light, in 

proportion to their apertures, of whatever materials 
they may be formed. 

For this reafon, Sir lfaac Newton, and all other 

philofophers and opticians, had defpaired of bringing 
refrading telefcopes to any great degree of perfec¬ 

tion, without making them of an immoderate and very 

inconvenient length. They therefore applied thena- 

felves chiefly to the improvement of the refleding te- 

lefcope; and the bufniefs of refradion was dropped till 

about the year 1747, when M. Euler, improving up¬ 
on a hint of Sir lfaac Newton’s, formed a fcheme of 

making objed-glaffes of two materials, of different re- 

fradive powers ; hoping, that by this difference, the 
refradions would balance one another, and thereby 

prevent the difperfion of the rays that is occafloned by 

the difference of refrangibility. Thefe objed-glaffes 

were compofed of two lenfes of glafs with water be¬ 

tween them. This memoir of M. Euler excited the 
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attention of Mr Dollond. He carefully went over all 
M. Euler’s calculations, fubftituting for his hypothe¬ 

tical laws of refradion, thofe which had been adually 

afeertained by the experiments of Newton; and found, 
that, after this neceffary fubftitujion, it followed from 

M. Euler’s own principles, that there could be no 

nnion of the foci of all kinds of colours, but in a lens 
infinitely large. 

M. Euler did not pretend to controvert the experi¬ 
ments of Newton: but he faid, that they were not Con¬ 

trary to his hypothelis, but in fo frnall a degree as 

might be negleded; and afferted, that, if they were 

admitted in all their extent, it would be impoffible to 

corred the difference of refrangibility occafloned by 
the tranfmiffion of the rays from one medium into an¬ 

other of different denfity ; a correction which he 

thought was very poffible, fince he fuppofed it to be 
adually effeded in the ftrudure of the eye, which he 

thought was made to confift of different mediums for 

that very purpofe. To this kind of reafoning Mr 

Dollond made no reply, but by appealing to the ex¬ 

periments of Newton, and the great circumfpedion 

with which it was known that he conduded all his 
inquiries. 

In this date of the controverfy, the friends of M. 

Clairaut engaged him to attend to it; and it appear¬ 

ed to him, that, fince the experiments of Newton 

cited by Mr Dollond could not be queftioned, the 

fpeculations of M. Euler were more ingenious than 
ufeful. 

The fame paper of M. Euler was alfo particularly 

noticed by M. Klingenltierna of Sweden, who gave a 

confiderable degree of attention to the fubjed, and 
difeovered, that, from Newton’s own principles, the 

refult of the 8th experiment of the fecond book of his 

Optics could not anfwer his defeription of it. 
He found, he fays, that when light goes out of air 

through feveral contiguous refrading mediums, as 

through water and glafs, and thence goes out again 
into air, whether the refrading furfaces be parallel or 

inclined to one another, that light, as often as by con¬ 

trary refradions it is fo correded as to emerge in lines 
parallel to thofe in which it was incident, continues 

ever after to be white; but if the emergent rays be in¬ 
clined to the incident, the whitenefs of the emerging 

light will, by degrees, in paffing on from the place of 

emergence, become tinged at its edges with colours. 

This he tried by refrading light with prifms of glafs, 
placed within a prifmatic veflelof water. 

By theorems deduced from this experiment he in¬ 

fers, that the refradions of the rays of every fort, made 
out of any medium into air, are known by having the 

refradion of the rays of any one fort; and alfo that 

the refradion out of one medium into another is found 

as often as we have the refradions out of them both 
into any third medium. 

On the contrary, the Swediffi philofopher obferves, 

that, in this experiment, the rays of light, after paf¬ 

fing through the water and the glafs, though they 

come out parallel to the incident rays, will be co¬ 

loured ; but that the fmaller the glafs prifm is, the 

near will the refult of it approach to Newton’s deferip¬ 
tion. 

This paper of M. Kliogenftierna, being communi¬ 

cated to Mr Dollond by M. Mallet, made him enter¬ 

tain 
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tain doubts concerning Newton’s report, and deter¬ 

mined him to have recourfe to experiment. 

He therefore cemented together two plates of pa¬ 

rallel glafs at their edges, fo as to form a prifmatic 
veficl, when ftopped at the ends or bafes j and the 

edge being turned downwards, he placed in it a glafs 

piifm, with one of its edges upwards, and filled up the 
vacancy with clear water ; fo that the refraCtion of the 

prifm was contrived to be contrary to that of the wa¬ 
ter, in order that a ray of light, tranfmitted through 

both thefe refraCling mediums, might be affeCted by 

the difference only between the two refraCtions. Ashe 

found the water to refraCt more or lefs than the glafs 

prifm, he diminifhed or increafed the angle between 

the glafs plates, till he found the two contrary refrac¬ 

tions to be equal; which he difcovered by viewing an 

object thro’ this double prifm. For when it appeared 

neither raifed or depreffed, he was fatisfied that the re¬ 

fraCtions were equal, and that the emergent rays were 

parallel to the incident. 
Now, according to the prevailing opinion, he ob- 

ferves, that the objeCt fhould have appeared thro* this 

double prifm in its natural colour; for if the differ¬ 

ence of refrangibility had been in all refpeCts equal in 

the two equal refraCtions, they would have rectified 

each other. But this experiment fully proved the fal¬ 

lacy of the received opinion, by fhewing the diver¬ 

gency of the light by the glafs prifm, to be almoft 

double of that by the water ; for the image of the ob¬ 

ject, though not at all refraCted, was yet as much in- 

feCted with prifmatic colours, as if it had been teen 

thro* a glafs wedge only, whofe refrafting angle was 

near 30 degrees. 
This experiment is the very fame with that of Sir 

Ifa3C Newton’s above-mentioned, notwithftanding the 

refult was fo remarkably different: but Mr Dollond 

alfures us, that he ufed all poffible precaution and 

care in bis procefs; and he kept his apparatus by 

him, that he might evince the truth of what he 

wrote, whenever he fhould be properly required to 

do it. 
He plainly faw, however, that if the refrading 

angle of the water veffcl could have admitted of a fuf- 

ficient increafe, the divergency of the coloured rays 

would have been greatly diminilhed, or entirely recti¬ 

fied; and that there would have been a very great re¬ 

fraction without colour, as he had already produced a 

great difcolouring without refraCtion: but the incon- 

veniency of fo large an angle, as that of the prifmatic 

veflcl muff, have been, to bring the light to an equal 

divergency with that of the glafs prifm whofe angle 

was about 60 degrees, made it neceffary to try fome 
experiments of the fame kind with fmaller angles. 

Accordingly, he got a wedge of plate glafs, the 

angle of which was only nine degrees; and ufing it in 

the fame circumftances, he increafed the angle of the 

water wedge, in which it was placed, till the diver¬ 

gency of the light by the water was equal to that by 

the glafs; that is, till the image of the objeCt, though 

confiderably refraCted by the exeefs of the refraCtion 

of the wa;er, appeared neverthelefs quite free from any 

colours proceeding from the different refrangibility of 
the light; and, as near as he could then meafure, the 

refraCtion by the water was about | of that by the 

gluts. He acknowledges,, indeed, that be was not 
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very exaCt in taking the* meafures, becaufe his bufi- 

nefs was not at that time to determine the exaCt pro¬ 

portions, fo much as to fhew that the divergency of 

the colours, by different fubfiances, was by no means 
in proportion to the refraCtions, and that there was a 

poffibility of refraCtion without any divergency of the 
light at all. 

As thefe experiments clearly proved, that different 

fubltauces made the light to diverge very differently 

in proportion to their general refraClive power, Mr 
Dollond began to fufpeCt that fuch variety might pof- 

fibly be found in different kinds of glafs, eipccially as 

experience had already fliewn that fome of the kinds 

made much better objeCt-glafTes in the ufual way 

than others; and as no fatisfaCtory caufe had been 

affigned for fuch difference, he thought there was 

great reafon to prefume that it might he owing to 

the different divergency of the light in the fame refrac¬ 
tions. 

His next bufinefs, therefore, was to grind wedges 

of different kinds of glafs, and apply them together ; 

fo that the refraCtions might be made in contrary di¬ 

rections, in order to difeover, as in the above-mention¬ 

ed experiments, whether the refraCtion and the diver¬ 

gency of the colours would vanifh together. But a 

confiderable time elapfed before he could fet about 

that work: for tho* he was determined to try it at his 

leifure, for fatisfying his own curiofity, he did not 

expeCt to meet with a difference fufficient to give 

room for any great improvement of telefcopes, fo 
that it was not till the latter end of the year 1757 

that he undertook it; but his firft trials convinced him 

that the bufinefs deferred his utmoft attention and ap¬ 
plication. 

He difcovered a difference far beyond his hopes in 

the refraftive qualities of different kinds of glafs, with 
refpeCt to the divergency of colours. The yellow or 

ftraw-coloured foreign fort, commonly called Venice 

glafs, and the EngltJh crown glafs, proved to be very 

nearly alike in that refpect; though, in general, the 
crown glals feemed to make the light diverge the lefs 

of the two. The common Englifh plate-glafs made 

the light diverge more; and the white cryltal, or Eng¬ 
lifh flint-glafs, molt of all. 

It was now his bufinefs to examine the particular 

qualities of every kind of glafs that he could comeat, 

not to amufe himfelf with conjectures about the canfe 
of this difference, but to fix upon two forts in which 

it fhould be the greateft; and he foon found thefe to 

be the crown glafs, and the white flint glafs. He 

therefore ground one wedge of white flint, of about 

25 degrees; and another of crown glafs, of about 29 

degrees; which refraCted very nearly alike, but their 

power of making the colours diverge was very diffe¬ 

rent. He then ground feveral others of crown glafs 

to different angles, till he got one which was equal, 

with rcfpeCt to the divergency of the light, to that in 
the white flint-glafs: for when they were put toge¬ 

ther, fo as to refraCt in contrary directions, the re¬ 

fraCted light was entirely free from colours. Then 

meafnring the refraCtion of each wedge with thefe dif¬ 

ferent angles, he found that of the white glafs to be to 
that of the crown glafs, nearly as two to three: and 

this proportion held very nearly in all fmall angles; fo 

that any two wedges made in this proportion, and ap¬ 

plied 
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plied together, fo as to refra& in a contrary direc¬ 

tion, would refrad the light without any difperflon of 

the rays. 
In a letter to M. KUngenftierna, quoted by M. 

Clairaut, Mr Dollond fays, that the fine of incidence 

in crown glafs is to that of its general refradion as I 

to 1.53, and in flint glafs as 1 to 1.583. 
To apply this knowledge to pradice, Mr Dollond 

went to work upon the objed-glafles of telefcopes; not 

doubting but that, upon the fame principles 011 which 

a refraded colourlefs ray was produced by prifms, it 

might be done by lenfes alfo, made of fimilar mate¬ 

rials. And he fucceeded, by confidering, that, in or¬ 

der to make two fpherical glafles that (hould refrad 

the light in contrary diredions, the one mull be con¬ 

cave and the other convex ; and as the rays are to con¬ 
verge to a real focus, the excefs of refradion mud 

evidently be in the convex lens. Alfo, as the convex 

glaf3 is to refrad the moll, it appeared from his expe¬ 
riments, that it mull be made of crown glafs, and the 

concave of white flint glafs. Farther, as the refrac¬ 
tions of fpherical glafles are in an invcrfe ratio of their 

focal di(lance8, it follows, that the focal diftances of 

the two glafles (hall be inverfely as the ratios of the 

refradions of the wedge3 5 for being thus proportion¬ 

ed, every ray of light that paffes thro’ this combined 
glafs, at whatever diftance it may pafs from its axis, 

will conftantly be refraded, by the difference between 
two contrary refradions, in the proportion required; 

and therefore the different refrangibility of the light 

will be entirely removed. 

Notwithftanding our author had thefe clear grounds 

in theory and experiment to go upon, he found that 
he had many difficulties to ftruggle with when he 

came to reduce them into adual pradice; but with 

great patience and addrefs, he at length got into a 
ready method of making telefcopes upon thefe new 

principles. 

His principal difficulties arofe from the following 

circumftances. In the firft place, the focal diftances, as 

well as the particular furfaces, muft be very nicely pro¬ 

portioned to the denfities or refrading powers of the 

glafles, which are very apt to vary in the fame fort of 

glafs made at different times. Secondly, The centres 

of the two glafles muft be placed truly in the common 

axis of the telefcope, otherwife the defired effed will 

be in a great meafure deftroyed. Add to thefe, that 

there are four furfaces to be wrought perfedly fpheri¬ 
cal ; and any perfon, he fays, but moderately prac- 

tifed in optical operations, will allow, that there muft 

be the greateft accuracy throughout the whole work. 

At length, however, after numerous trials, and a re- 

folute perfeverance, he was able to conftrud refrading 
telefcopes, with fucb apertures and magnifying pow¬ 

ers, under limited lengths, as, in the opinion of the 

beft judges, far exceeded any thing that had been pro¬ 

duced before, reprefenting objeds with great diftind- 

nefs, and in their true colours. 

It was objeded to Mr Dollond’s difeovery, that the 

fmall difperflon of the rays in crown glafs is only ap¬ 

parent, owing to the opacity of that kind of glafs 
which does not tranfmit the fainter coloured rays in a 

fuffisient quantity; but this objedion is particularly 

(a) This afTertion of M. Clairaut might be true at U 
p relent 
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confidered, and anfwered by M. Beguelin. 

As Mr Dollond did not explain the methods which 
he took in the choice of different fpheres proper to 

deftroy the effed of the different refrangibility of the 

rays of light, and gave no hint that he himfelf had 

any rule to dired himfelf in it ; and as the calculation 
of the difperflon of the rays, in fo complicated an af¬ 

fair, is very delicate; M. Clairaut, who had given a 
good deal of attention to this fubjed,from the begin¬ 

ning of the controverfy, endeavoured to make out a 
complete theory of it. 

Without fome afiiftance of this kind, it is impof- 

fible, fays this author, to conftrud telefcopes of equal 

goodnefs with thofe of Mr Dollond, except by a fer- 
vile imitation of his; which, however, on many ac¬ 

counts, would be very unlikely to anfwer. Befides, Mr 

Dollond only gave his proportions in general, and 
pretty near the truth; whereas the greateft poflible 

precilion is neceflary. Alfo the beft of Mr Dollond’s te¬ 

lefcopes were far fhort of the Newtonian ones (a) ; 

whereas it might be expeded that they (hould exceed 
them, if the foci of all the coloured rays could be as per¬ 

fedly united after refradion thro’ glafs, as after re¬ 
flexion from a mirror; fince there is more light loft 
iu the latter cafe than in the former. 

With a view, therefore, to aflift the artift, he en¬ 
deavoured to afeertain the refradive power of different 

kinds of glafs, and alfo their property of feparating 

the rays of light, by the following exad methods. He 

made ufe of two prifms placed clofe to one another, as 

Mr Dollond had done: but, inftead of looking thro* 

them, he placed them in a darkened room; and when 
the image of the fun, tranfmitted thro’ them, was per¬ 

fedly white, he concluded that the different refrangi¬ 
bility of the rays was correded. 

In order to afeertain with more eafe the true angles 
that prifms ought to have to deftroy the effed of the 

difference of refrangibility, he conftruded one which 

had one of its furfaces cylindrical, with feveral degrees 

of amplitude. By this means, without changing his 

prifms, he had the choice of an infinity of angles ; 

among which, by examining the point of the curve 

furface, which, receiving the folar ray, gave a white 

image, he could eafily find the true one. 

He alfo afeertained the proportion in which diffe¬ 

rent kinds of glafs feparated the rays of light, bymea- 

furing, with proper precautions, the oblong image of 

the fun, made by tranfmitting a beam of light thro* 

them. In making thefe experiments, he hit upon an 

eafy method of convincing any perfon of the greater 

refradive power of Englifh flint-glafs above the com¬ 
mon French glafs, both with refped to the mean re¬ 

fradion, and the different refrangibility of the co¬ 

lours ; for having taken two prifms, of thefe two 

kinds of glafs, but equal in all other refpeds, and 

placed them fo that they received, at the fame time, 

two rays of the fun, with the fame degree of incidence, 
he faw, that, of the two images, that which was pro¬ 

duced by the Englifh flint-glafs was a little higher up¬ 

on the wall than the other, and longer by more than 
one half. 

M. Clairaut was aflifted in thefe experiments by M. 

De Tournieres, and the refults agreed with Mr Dol¬ 
lond’s 

te time that it was made, but it is by no means fo at 
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lond’s in genera!; but whereas Mr Dollond had made 

the difperfion of the rays in glafs and in water to be 
as five to four (acknowledging, however, that he did 

not pretend to do it with exadtnefs) thefe gentlemen, 

who took more pains, and ufed more precautions, found 

it to be as three to two. For the theorems and prob¬ 

lems deduced by M. Clairaut from thefe new principles 
cf optics, with a view to the perfection of telefcopes, 

we mult refer the reader to Mem. Acad. Par. 1756, 

*757- 
The labours of M. Clairaut were fucceeded by thofe 

ofM. D’Alembert, which feem to have given the ma¬ 

kers of thefe achromatic telefcopes all the aid that cal¬ 

culations can afford them. This excellent mathemati¬ 

cian has likewife propofed a variety of new conftruc- 
tions of thefe telefcopes, the advantages and difadvan- 

tages of which he diftindtly notes; at the fame time 

that he points out feveral methods of correcting the I errors to which they are liable : as by placing the ob- 

jeCf-glaffes, in fome cafes, at a fmall diftance from one 

another, and fometimes by ufing eye-glaffes of diffe¬ 

rent refraCtive powers; which is an expedient that 

feems not to have occurred to any perfon before him. 
He even fhews, that telefcopes may be made to advan¬ 

tage, confiding of only one objeCt .glafs, and an eye- 

glafs of a different refraCtive power. Some of his 
conftruCtions have two or more eye-glaffes of different 

kinds of glafs. This fubjeCt he confidered at large in 

one of the volumes of his Opufcules Mathematiques. 

We have alfo three memoirs of M. D’Alembert up¬ 

on this fubjeCt, among thofe of the French Academy; 

one in theyear 1764, another in 1765, and athirdin 

1767. 

At the conclufion of his fecond memoir he fays, 

that he does not doubt, but, by the different methods 

he propofes, achromatic telefcopes may be made to 

far greater degrees of perfection than any that have 

been feen hitherto, and even fneb as is hardly cre¬ 

dible : And tho’ the crown glafs, by its greenifh co¬ 

lour, may abforb fome part of the red or violet rays, 
which, however, is not found to be the cafe in faCt ; 

that objection cannot be made to the common French 

glafs, which is white, and which on this account 

he thinks muff be preferable to the Englifh crown 

glafs. 

Nothwithftanding Meffrs Clairaut and D’Alembert 

feemed to have exhaufted the bufinefsof calculation on 

the fubjeCt of Mr Dollond’s telefcopes, no ufe could 
be made of their labours by foreign artifts. For (till 

the telefcopes made in England, according to no exaCt 

rule, as foreigners fuppofed, were greatly fuperior to 

any that could be made elfe where, though under the 

immediate direction of thofe able calculators. For 

this M. Beguelin afligned feveral reafons. Among 

others, he thought that their geometrical theorems 

were too general, and their calculations too complica¬ 

ted, for the ufe of workmen. He alfo thought, that 

in confequence of negleCting fmall quantities, which 

thefe calculators profeffedly did, in order to make their 

algebraical exprefiions more commodious, their con- 

clufions were not fufficiently exaCt. But what he 

thought to be of the moft confequence, was the want 

of an exaCl method of meafuring the refraCtive and 

difperfing powers of the different kinds of glafs; and 

for want of this, the greateft precifion in calculation 
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was altogether ufelefs. 

Thefe confiderations induced this gentleman to take 
another view of this fubjeCt; but ftill he could not re¬ 

concile the aCtual effeCt of Mr Dolland's telefcopes with 

his own conclufions : fo that he imagined, either that 

he had not the true refraCtion and difperfion of the two 

kinds of glafs given him; or elfe, that the aberration 
which ftill remained after his calculations, muff: have 

been deftroyed by fome irregularity in the furfaces of 

the lenfes. He finds feveral errors in the calculations 

both of M. D’Alembert and Clairaut, and concludes 

with expreffing his defign to purfue this fubjeCt much 
farther. 

M. Euler, who firft gave occafion to this inquiry, 

which terminated fo happily for the advancement of 
fcience, being perfuaded both by his reafoning and 

calculations, that Mr Dollond had difeovered no new 

principle in optics, and yet not being able to contro¬ 

vert Mr Short’s teftimony in favour of the goodnefsof 

his telefcopes, concluded that this extraordinary effect 

was owing, in part, to the crown glafs not tranfmit- 

ting all the red light, which would otherwife have 

come to a different focus, and have diftorted the image; 

but principally to his happening to hit on a juft cur¬ 
vature of his glafs, which he did not doubt would have 

produced the fame effeCt if his lenfes had all been made 

of the fame kind of glafs. In another place he ima¬ 

gines that the goodnefs of Mr Dollond’s ttlefcope 
might be owing to the eye-glafs. If my theory, fays 

he, be true, this difagreeable confequence follows, that 

Mr Dollond’s objed-glaffes cannot be exempt from the 
difperfion of colours; yet a regard to fo refpedtable a 

teftimony embarraffes me extremely, it being as diffi¬ 

cult to queftion fuch exprefs authority, as to abandon 

a theory which appears me perfectly well founded, and 

to embrace an opinion, which is as contrary to all the 

eftablilhed laws of nature, as it is ftrange and feeming- 

ly abfurd. He even appeals to experiments made in a 

darkened room; in which, he fays, he is confident that 

Mr Dollond’s objedt-glaffes would appear to have the 
fame defe&s that others are fubjeft to. 

No doubting, however, but that Mr Dollond, either 

by chance, or otherwife, had made fome Confiderable 
improvement in the conftrudtion of telefcopes, by the 

combination of glaffes; he abandoned his former pro¬ 

ject, in which he had recourfe to different mediums, 

and confined his attention to the corredlion of the er¬ 

rors which arife from the curvature of lenfes. But. 

while he was proceeding, as he imagined, upon the 

true principles of optics, of which, however, he made 

but little ufe, he could not help expreffing his furprife 

that Mr Dollond ffiould have been led to fo important 

a difeovery by reafoning in a manner quite contrary 

to the nature of things. At length, however, Mr 

Euler was convinced of the reality and importance of 

Mr Dollond’3 difeoveries; and very frankly acknow¬ 

ledges, that he ffiould, perhaps, never have been brought 

to affent to it, had not h s friend M. Clairaut affu- 

red him that the experiments of the Engliffi optician 

might be depended upon. However, the experiments 

of M. Zeiher of Peterfburgh gave him the molt com¬ 

plete fatisfadtion with refpedt to thi'3 new law of refrac¬ 

tion. 

This gentleman demonflrated, that it is the lead in 

the compulsion of glafs that gives it tiffs remarkable 
property,, 
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property, that while the refraCtion of the mean rays 

is nearly the fame, that of the extremes differs consi¬ 
derably. And, by iricreafing the quantity of lead in 

the mixture, he produced a kind of glafs, which oc¬ 

casioned a much greater feparation of the extreme rays 

than the flint-glafs which Mr Dollond had made ul'e 

of. By this evidence M. Euler owns that he was com¬ 

pelled to renounce the principle which, before this 

time, had been confidered as inconteilible, viz. that 

the difperfion of the extreme rays depends upon the 

refraCtion of the mean; and that the former varies with 

the quality of the glafs, while the latter is not affe&ed 

by it. 

From thefe new principles M. Euler deduces theo¬ 

rems concerning the combination of the lenfes, and, in 

a manner fimilar to M. Clairaut and D’Alembert, 

points out methods of conftruCting achromatic tele- 

rS fcopes. 

Different While he was employed upon this fubjcCt, he in- 
compofi- forms us, that he received a letter from M. Zeiher, 

e'lafefor the^atec* Peterft>urgh 3°th of January 1764, in which he 
purpofe of gives him a particular account of the fuccefs of his ex- 
correfting periments on the compofition of glafs; and that, having 
the faults mixed minium and fand in different proportions, the re- 

Tin "tele- mean refraCtion and the difperfion of the 
fcopes. rays varied according to the following table. 

Proportion of 

minium to 

flint. 

Mean refraCtion 

from air into 

glafs. 

Difperfion of 

the ray8 in 

comparifon of 

crown-glafs. 

!• ■— 3 : 1 2028 : 1000 4800 : 1000 
II. — 2 : x 1830 : 1000 3550 : 1080 
III. — 1:1 1787 : 1000 3259 : 1000 
IV. —— * : 1 1732 : xooo 2207 : 1000 

V. — i : 1 1724 : 1000 i8co 1000 
VI. - : x 1664 ! : 1000 1354 : 1000 

By this table it is evident, that a greater quantity of 

lead not only occafions a greater difperfion of the rays, 

but alfo confiderably increafes the mean refraction. 

The firft of thefe kinds of glafs, which contains three 

times as much minium as flint, will appear very extra¬ 

ordinary; fince, hitherto, no tranfparent fubftance has 

been known, whofe refraCtive power exceded the ratio 
of two to one, and that the difperfion occafioned by 

this glafs is almoft five times as great at that of crown 

glafs, which could not be believed by thofe who en¬ 

tertained any doubt concerning the fame property in 

flint glafs, the effeCl of which is three times as great as 

crown glafs. One may obferve, however, in thefe kinds 

of glafs, fomething of a proportion between the mean 
refraCtion and the difperfion of rays, which may en¬ 

able us to reconcile thefe furprifing effeCts with other 
principles already known, 

Here, however, M. Euler announces to us another 

difcovery of the fame M. Zeiher, no lefs furprifing 

than the former, and which difconcerted all his fchemes 

for reconciling the above-mentioned phenomena. As 

the fix kinds of glafs mentioned in the above table 

were compofed of nothing but minium and flint, M. 

Zeiher happened to think of mixing alkaline falts with 

them, in order to give the glafs a confidence more pro¬ 

per for dioptric ufes; when he was much furprifed to 

find this mixture greatly diminiftied the mean refrac- 
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tion, almoft without making any change in the dif¬ 

perfion. After many trials, he at length obtained a 

kind of glafs greatly fuperior to the flint-glafs of Mr 

Dollond, with refpeCt to the conftruCtion of telefcopes ; 

fince it occafioned three times as great a difperfion of 

the rays as the common glafs, at the fame time that 
the mean refraction was only as 1.61 to X. 

M. Euler alfo gives particular inftruCtions how to 

find both the mean and extreme refraCtive power of 
different kinds of glafs; and particularly advifes to 

make ufe of prifms with very large refraCting angles, 
not lefs than 70°, 6 

Notwithftanding it evidently appeared, we may fay, 
to almoft all philofophers, that Mr Dollond had made 

a real difcovery of fomething not comprehended in the 

optical principles of Sir Ifaac Newton, it did not ap¬ 

pear fo to Mr Murdoch. Upon this occafion, he inter- 

pofed in the defence, as he imagined, of Sir Ifaac New¬ 

ton; maintaining, that Mr Dollond’s pofitions, which, 

he fays, he knows not by what mifhap have been deem¬ 

ed paradoxes in Sir Ifaac’s theory of light, are really 

the ncceffary confequences of it. He alfo endeavours 

to fhew that Sir Ifaac might not be miftaken in his 

account of the experiment above-mentioned. But, ad¬ 
mitting all that he advances in this part of hia defence, 

Newton mult have made ufe of a prifm with a much 

fmaller refraCting angle than, from his own account of 

his experiments, we have any reafon to believe that he 
ever did make ufe of. 

The fact probably was, that Sir Ifaac deceived him- 
felf in this cafe, by attending to what he imagined to 

be the clear confequence of his other experiments; and 

though the light lie faw was certainly tinged with co¬ 

lours, and he muft have feen it to be fo, yet he might 

imagine that this circumftance arofe from fome imper¬ 

fection in his prifms, or in the difpofition of them, 

which he did not think it worth his while to examine. 

It is alfo obfervable, that Sir Ifaac is not fo particular 

in his description of his prifms, and other parts of his 

apparatus, in his account of this experiment, as he ge¬ 

nerally is in other cafes; and therefore, probably, 

wrote his account of it from his memory only. In 

reality, it is no reflection upon Sir Ifaac Newton, who 

did fo much, to fay that he was miftaken in this par¬ 

ticular cafe, and that he did not make the difcovery 

that Mr Dollond did; though it be great praifetoMr 

Dollond, and all thofe perfons who contributed to this 

difcovery, that they ventured to call in queftion the 
authority of fo great a man. ^ 

We fliall conclude the hiftory of the difcoveries con- Of the re- 
cerning refraCtion, with fome account of the refraCtions fraftion of 

of the atmofphere.—Tables of this have been calcu-^ atm0‘ 

lated by Mr Lambert with a view to correCt the inac- ^ ere‘ 

curacies of geometrical obfervations of the altitudes of 

mountains. The obfervations of Mr Lambert, how¬ 

ever, go upon the fuppofition that the refraCtive power 

of the atmofphere is invariable: But this is by no means 

the cafe; and therefore his rules muft be confidered as 
true for the mean ftate of the air only. 

A rnoft remarkable variety in the refraCtive power 

of the atmofphere was obferved by Dr Nettletou, near 

Halifax in Y’orklhire, which deinonftrates how little 

we can depend upon the calculated heights of moun¬ 

tains, when the obfervations are made with an inftru- 

ment, and the refraCtive power of the air is to be al¬ 

lowed 







Hiftory. OPT 
lowed for. Being defirous to learn, by obfervatfon, 

how far the mercury would defcend in the barometer 

at any given elevation, (for which there is the belt op¬ 
portunity in that hilly country), he propofed to take 

the height of fome of their higheft hills; but when he 

attempted it, he found his obfervation fo much di- 

fturbed by refradion, that he could come to no cer¬ 

tainty. Having meafured one hill of a confiderable 

height, in a clear day, and obferved the mercury at the 

bottom and at the top, he found, according to that 

eftimation, that about 90 feet, or more, were required 

to make the mercury fall of an inch ; but after¬ 

wards, repeating the experiment on a cloudy day, 

when the air was rather grofs and hazy, he found the 

fmall angles fo much increafed by refradion as to make 

the hill much higher than before. He afterwards fre¬ 

quently made obfervations at his own houfe, by point¬ 

ing a quadrant to the tops of fome neighbouring hills, 

and obferved that they would appear higher in the 

morning before fun-rife, and alfo late in the evening, 

than at noon in a clear day, by feveral minutes. In 

one cafe the elevations of the fame hill differed more 

than 30 minutes. From this he infers, that obferva¬ 

tions made on very high hills, efpecially when view¬ 

ed at a diftance, and under fmall angles, as they gene¬ 

rally are, are probably uncertain, and not much to be 

depended upon. 

M. Euler confidered with great accuracy the refrac¬ 

tive power of the atmofphere, as afl'eded by different 

degrees qf heat and elafticity, in which he fhews, that 

its refradive power, to a confiderable diftance from the 

zenith, is fufficiently near the proportion of the tan¬ 

gent of that diftance, and that the law of refradion 

follows the dired ratio of the height of the barometer, 

and the inverfe ratio of the difference marked by the 

thermometer; but when ftars are in the horizon, the 

changes are in a ratio fomewhat greater than this, more 

10 efpecially on account of the variation in the heat. 
Mr Mi- The caufe of the twinkling of the ftars is now ge- 
chell’s opi- nera]]y acknowledged to be the unequal refradion of 

cerning'the l‘ght,in confequence of inequalities and undulations in 
twinkling the atmofphere. 
of the ftars. Mr Michell fuppofes that the arrival of fewer or 

more rays at one time, efpecially from the fmaller or 

the more remote fixed ftars, may make fuch an unequal 

impreffion upon the eye, as may, at leaft, have fome 

fhare in producing this effed; iince it may be fuppo- 
fed, that even a fingle particle of light ia fufficient to 

make a fenfible impreffion upon the organs of fight; fo 

that very few particles arriving at the eye in a fecond 

of (time, perhaps no more than three or four, may be 

fufficient to make an objed conflantly vifible. For 
though the impreffion may be confidered as momen¬ 

tary, yet the perception occafioned by it is of fome du¬ 

ration. Hence, he fays, it is not improbable that the 

number of the particles of light which enter the eye in 

a fecond of time, even from Sirius himfelf, (the light 

of which does not exceed that of the fmalleft vifible 

fixed ftar, in a greater proportion than that of about 

1000 to 1), may not exceed 3000 or 4000, and from 
ftars of the fecond magnitude they may, therefore, pro¬ 

bably not exceed 100. Now the apparent increafe and 

diminution of the light which we obferve in the twink¬ 

ling of the ftars, feems to be repeated at not very un¬ 

equal intervals, perhaps about four or five times in a 
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fecond. He therefore thought it reafonable to fnppofe, 

that the inequalities which will naturally arife from the* 

chance of the rays coming fometimes a little denfer, 

and fometimes a little rarer, in to fmall a number of 

them, as muft fall upon the eye in the fourth or fifth 

part of a fecond, may be fufficient to account for this 

appearance. An addition of two or three particles of 

light, or perhaps a fingle one, upon 20, efpecially if 

there ffiould be an equal deficiency out of the next 20, 
would, he fuppofed,be very fenlible, as bethought was 

probable from the very great difference in the appear¬ 

ance of ftars, the light of which does not differ fo much 

as is commonly imagined. The light of the middle- 

moft ftar in the tail of the great bear does not, he 

thinks, exceed the light of the very fmall ftar that is 

next to it in a greater proportion than that of about 

16 or 20 to I; andM.Bouger found, that a difference in 

the light_of objeds of one part in 66 was fufficiently 

diftinguifhable. 

It will perhaps, he fays, be objeded, that the rays 

coming from Sirius are too numerous to admit of a 
fufficient inequality ariGng from the common effed of 

chance, fo frequently as would be neceffary to produce 
this effed, whatever might happen with refped to the 

fmaller ftars; but he obferves, that, till we know what 

inequality is neceffary to produce this effed, we can 
only guefs at it one way or the other. 

Since thefe obfervations were publifhed, Mr Michell 

has entertained fome fufpicion that the unequal den- 

fity of light does not contribute to this effed in fo 

great a degree as he had imagined, efpecially in con¬ 

fequence of obferving that even Venus does fometimes 

twinkle. This he once obferved her to do remarkably 
when fhe was about 6 degrees high, though Jupiter, 

which was then about 16 degrees high, and was fen- 

fibly lefs luminous, did not twinkle at all. If, not- 
withftanding the great number of rays which, no 

doubt, come to the eye from fuch a iurface as this 

planet prefents, its appearance be liable to be affected 
in this manner, it muft be owing to fuch undulations 

in the atmofphere, as will probably render the effect of 

every other caufe altogether infenfible. The conjecture, 

however, has fo much probability in it, that it well de- 

ferved to be recited. 
M. Mufchenbroek fufpeds, that the twinkling of Mr Muf-^ 

the ftars arlfes from fome affedion of the eye, as well S 
as the ftate of the atmofphere. For he fays, that jn°Pimon* 

Holland, when the weather is frofty, and the fky 

very clear, the ftars twinkle moft manifeftly to the naked 
eye, though not in telefcopes; and fince he does not 

fuppofe that there is any great exhalation, or dancing 

of the vapour at that time, he queftions whether the 

vivacity of the light affeding the eye may not be con¬ 
cerned in the phenomenon. 

But this philofopher might very eafily have fatisfied 

himfelf with refped to this hypothefis, by looking at 

the ftars near the zenith, when the light traverfes but 

a fmall part of the atmofphere, and therefore might 

be expeded to affed the eye the moft fenfibly. For 

he would not have perceived them to twinkle near fo 

much, as they do nearer the horizon, when much more 

of their light is intercepted by the atmofphere. 

Some aftronomers have lately endeavoured to 

explain the twinkling of the fixed ftars by the ex¬ 

treme minutenefs of their apparent diameter; fo that 
31 A they 
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they fuppofe the fight of them is intercepted by every 

mote that floats in the air. But Mr Michell obferves, 

that no objedl can hide a ftar from us that is not 

large enough to exceed the apparent diameter of the 

ftar, by the diameter of the pupil of the eye ; fo that 

if a ftar was a mathematical point, the interpofing 

objedl muft ftill be equal in fize to the pupil of the 

eye : nay, it muft be large enough to hide the ftar 

from both eyes at the fame time. 

Befides a variation in the quantity of light, a mo¬ 

mentary change of colour has likewife been obferved 

in fome of the fixed ftars. Mr Melville fays, that 

when one looks ftedfaftly at Sirius, or any bright ftar 

not much elevated ab.ove the horizon, its colour feems 
not to be conftantly white, but appears tinfiured, at 

every twinkling, with red and blue. This obfervation 

Mr Melville puts among his queries, with refpecf to 

which he could not entirely fatisfy himfelf; and he 

obferves, that the feparation of the colours by the re- 
fradlive power of the atmofphere is, probably, too 

fmall to be perceived. But the fuppofition of Mr 

Michell above-mentioned will pretty well account for 

this circumftance, though it may be thought inade¬ 

quate to the former cafe. For the red and blue rays 

being much fewer than thofe of the intermediate co¬ 

lours, and therefore much more liable to inequalities, 

from the common effedt of chance, a fmall excefs or 

defied* in either of them will make a very fenfible dif¬ 

ference in the colour of the ftars. 

§ 3. Difcoveries concerning the Reflexion of Light. 

Account of However much the ancients might have been mif- 

the difcove. taken with regard to the nature of light, we find that 
nes of the they were acquainted with two very important obfer- 
ancients. vatjon8 concerning it; viz. that light is propagated 

in right lines, and that the angle of incidence is equal 

to the angle of refledfion. Who it was thatfirft made 

thefe important obfervations is not known. But in¬ 

deed, important as they are, and the foundation of a 

great part of even the prefent fyftem of optics, it is 

pofiible that, if he were known, he might not be al¬ 

lowed to have any fhare of merit, at leaft for the former 

of them ; the fadt is fo very obvious, and fo eafily af- 

certained. As to the latter, that the angle of incidence 

is equal to the angle of refisttion it was probably firft 

difcovered by obferving a ray of the fun refledled 

from the furface of water, or fome other polifhed 

body ; or from obferving the images of objedfs reflec¬ 
ted by fuch furfaces. If philofophers attended to 

this phenomenon at all, they could not but take notice, 

that, if the ray fell nearly perpendicular upon fuch a 

furface, it was refledled near the perpendicnlar; and 

«f it fell obliquely, it was fefledlcd obliquely: and if 

they thought of applying any kind of meafures to 

thefe angles, however coarfe and imperfedl, they 

could not but fee that there was fufficient reafon to 

affert their equality. At the fame time they could not 

but know that the incident and refledled rays were 

both in the fame plane. 
Ariftotle was fenfible that it is therefledlion of light 

from the atmofphere which prevents total darknefs 

after the fun fets, and in places where he doth not 

fhine in the day-time. He was alfo of opinion, that 
rainbows, halos, and mock funs, were all occafioned 

by the refledlion of the ftuibeams in different circum- 
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fiances, by which an imperfed! image of his body was 

produced, the colour only being exhibited, and not 

his proper figure. The image, he fays, is not Angle, 

as in a mirror; for each drop of rain is too fmall to 

refledl a vifible image, but the conjundlion of all the 

images is vifible. c? 
Without inquiring any farther into the nature of Euclid’s 

light or vifion, the ancient geometricians contentedtreatife of 

themfelves with deducing a fyftem of optics from the P 

two obfervations mentioned above, viz. the redtilincar 

progrefs of light, and the equality of the angles of in¬ 

cidence and refledlion. The treatife of optics which 
has been afcribed to Euclid is employed about determi¬ 

ning the aparent fize and figure of objedts, from the 

angle under which they appear, or which the extre¬ 

mities of them fubtend at the eye, and apparent 

place of the image of an objedt refledted from 

a polilhed mirror; which he fixes at the place where 

the refledted ray meets a perpendicular toJthe mirror 

drawn through the objedt. But this work is fo im- 

perfedt, and fo inaccurately drawn up, that it is not 

generally thought to be the produdtion of that great 

geometrician. 

It appears from a circumftance in the hiftory of Of ihe 
Socrates, that the effedts of burning-glafles had alfo lain ing- 

been obferved by the ancients; and it is probable that 

the Romans had a method of lighting their facred firegUts> 

by means of a concave fpeculum. It feems indeed to 

have been known pretty early, that there is an in- 

creafe of heat in the place where the rays of light 
meet, when they are refledled from a concave mirror. 

The burning power of concave mirrors is taken notice 

of by Euclid in the fecond book of the treatife above- 

mentioned. If we give but a fmall degree of credit 

to what fome ancient hiftorians are laid to have 
written concerning the exploits of Archimedes, jve 

lhall be induced to think that he made great ufe of 

this principle, in conftru&ing fome very powerful 

burning-mirrors ; but nothing being faid of other 

perforis making ufe of his inventions, the whole ac¬ 

count is very doubtful. It is allowed,’ however, that 

this eminent geometrician did write a treatife on the 

fubjedl of burning-mirrors, though it be not now 

extant. 
B. Porta fuppofes that the burning-mirrors of the 

ancients were of metal, in the form of a fedtion of a 

parabola. It follows from the properties of this curve, 

that all the rays which fall upon it, parallel to 

its axis, will meet in the fame point at the focus. 

Confequently, if the vertex of the parabola be cut off, 

as in fig. 1. it will make a convenient burning-mirror. Plate CCV1 
In fome drawings of this inllrument fruftum is fo fmall, 

as to look like a ring. With an inftrument of this 

kind, it is thought, that the Romans lighted their 

facred fire. Some have alfo thought that this was 

the form of the mirror with which Archimedes burnt 

the Roman fleet; ufing either a lens, to throw the 

rays parallel, when they had been brought to a 

focus; or applying a fmaller parabolic mirror for this 

purpofe, as is reprefented fig. 2. But Dechales 

{hows, that it is impofiible to convey any rays in 
a diredlion parallel to one another, except thofe that ^ 

come from the fame point in the fun’s diik. of teeing 
All this time, however, the nature of refledlion was images in 

very far from being underftood. Even lord Bacon, the air. 
who 
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who made much greater advances In natural philofo- 

phy than his predeceflors, and who pointed out the 

true method of improving it, was fo far deceived with 

regard to the nature of refleXion and refraction, that 

he fuppofed it pofiible to fee the image refleXed from 
a looking-glafs, without feeing the glafs itfelf; and to 

this purpofe he quotes a ftory of friar Bacon, wlto is 

reported to have apparently walked in the air between 

two fteeples, and which was thought to have been 

effeXed by refleXion from glaffes while he walked up¬ 

on the ground. 
The whole bufinefs of feeing images in the air may 

be traced up to Vitellio ; and what he faid upon the 

fubjeci feemsto have paffed from writer to writer, with 

coniiderable additions, to thetimeof lord Bacon. What 

Vitellio endeavours to (hew is, that it is pofiible, by 

means of a cylindrical convex fpeculum, to fee the 

images of objects in the air, out of the fpeculum, 

when the objeXs themfelves cannot be feen. But, 

if his defcription of the apparatus requiiite for this 

experiment be attended to, it will be feen that the eye 

wa3 to be direXed' towards the fpeculum, which was 

placed within a room, while both the objeX and the 

fpeXator were without it. But though he recom¬ 

mends this obfervation to the diligent ftudy of his 

readers, he has not defcribed it in fuch a manner as 

is very intelligible ; and, indeed, it is certain, that 

no fuch effeX can be produced by a convex mirror. 

If he himfelf did make any trial with the apparatus 

that he defcribes for this purpofe, he mull have been 

under fome deception with refpeX to it. 

B. Porta fays, that this effeX may be produced 

by a plane mirror only; and that an ingenious perfon 

may fucceed in it: but his more particular defcription 

of a method to produce this extraordinary appearance 

is by a plane mirror and a concave one combined. 

Kircher alfo fpeaks of the poflibility of exhibiting 

thefe pendulous images, and fuppofes that they are 

refleXed from the denfe air ; and the moft perfeX and 

pleafing deception depending upon the images in the 

air is one of which this writer gives a particular ac¬ 

count in his Ars Magna Lucis et Umbra, p. 783. 

In this cafe the image is placed at the bottom of a 

hollow pcliihed cylinder, by which means it appears 

like a real folid fubftance, fufpended within the mouth 

of the veflcl. In this manner, he fays, he once exhi¬ 

bited a reprefentation of the afeenfion of Chrift ; 

when the images were fo perfeX, that the fpeXators 

could not be perfuaded, but by attempting to handle 

them, that they were not real fubftances. 

Among other amufing things that were either in¬ 

vented or improved by Kircher, was the method of 

throwing the appearance of letters, and other forms of 

things, into a darkened room from without, by means 

of a len3 and a plane mirror. The figures or letters 

were written upon the face of the mirror, and invert¬ 

ed; and the focus of the lens was contrived to fall up¬ 

on the fereen or wall that received their images. In 

this manner, he fays, that with the light of the fun he 

could throw a plain and diftinX image 500 feet. 

Difcoveries It was Kepler who firft difeovered the true reafonof 
of Kepler the apparent places of objeXs feen by refleXing mfr- 

«oryfrC* rors» 38 depends upon the angle which the rays of 
0 ’ light, iifuing from the extreme part of an objeX, 

make with one another after fuch reflexions. In plane 
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mirrors thefe rays are refleXed with the fame degree 

of inclination to one another that they had before 

their incidence; but he ftiews that this inclination is 
changed in convex and concave mirrors. 

Mr Boyle made fome curious obfervations concern- Of Mr 

ing the refleXing powers of differently coloured fub-Bo)'le‘ 

fiances. Many learned men, he fays, imagined that 

fnow affeXs the eyes, not by a borrowed, but by a na¬ 

tive light; but having placed a quantity of fnow in a 

room from which ail foreign light was excluded, neither 
he nor any body elfe was able to perceive it. To try 

whether white bodies refleX more light than others, 

he held a (beet of white paper in a fun-beam admit¬ 

ted into a darkened room ; and obferved that it reflec¬ 

ted much more light than a paper of any other colour, 
a confiderable part of the room being enlightened by 

it. Farther, to fhew that w^n’te bodies refleX the rays 

outwards, he adds, that common burning-glaffes will 
not of a long time burn or difcolour white paper. 

When he was a boy, he fays, and took great plcaftjre 

in making experiments with thefe glaffes, he was much 

furprifed at this remarkable circumftance ; and it fet 

him very early upon guefiing at the nature of white- 

nefs, efpecially as he obferved that the image of the 

fun was not fo well defined upon white paper as up¬ 

on black; and as, when he put ink upon the paper, 

the moifiure would be quickly dried up, and the pa¬ 

per, which he could not burn before, would prefently 

take fire. He. alfo found, that, by expofing his hand 

to the fun, with a thin black glove upon it, it would 

be fuddenly and more confiderably heated, than if he 

held his naked hand to the rays, or put on a glove of 
thin white leather. 

To prove that black is the reverfe of white, witfi 

refpeX to its property of refleXing the rays of the 

fun, he procured a large piece of black marble; and 

having got it ground into the form of a large fpherU 

cal concave fpeculum, he found that the image of the 

fun refleXed from it was far from offending or dazzling 

his eyes, as it would have done from another fpecu¬ 

lum ; and tho' this was large, he could not in a long 

time fet a piece of wood on fire with it; tho’ a far 
lefs fpeculum, of the fame form, and of a more reflec¬ 

ting fubftance, would prefently have made it flame. 

To fatisfy himfelf ftill farther with refpeX to this 

fubjeX, he took a broad and large tile; and having 

made one half of its furface white and the other black, 

he expofed it to the fummer fun. And having let it lie 

there fome time, he found, that while the whited part 

remained cool, the part that was black was grown 

very hot. For his farther fatisfaXion, he fometimes 

left part of the tile of its native red ; and, after expo¬ 

fing the whole to the fun, obferved that this part grew 

hotter than the white, but was not fo hot as the black 

part. He alfo obferves, that rooms hung with black 

are not only darker than they would otherwife be, but 
warmer too; and he knew feveral perfons, who found 

great inconvenience from rooms hung with black. As 

another proof of his hypothefis, he informs, that a vir- 

tuofo, of unfufpeXed credit, acquainting him, that, rn 
a hot climate, he had feen eggs well roafted in a Ihort 

time, by firft blacking the (hells, and then expofing 

them to the fun. Of the ia- 
We have already taken notice of the remarkable fufion of 

property of lignum nephriticum firft obferved by Kir-!l|jn.u.m ne- 
31 A 2 ch'er,*p lr,tIcum' 
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cher. However, all his obfervations with regard to 

it fell very fhort of Mr Boyle. He defcribes this lig¬ 

num nephriticum to be a whitifh kind of wood, that 

was brought from Mexico, which the natives call coatl 

or tlapazatli, and which had been thought to tinge 
water of a green colour only ; but he fays that he 

found it to communicate all kinds of colours. If, 

fays he, an infufion of this wood be put into a glafs 

globe, and expofed to a ftrong light, it will be as co- 

lourlefsas pure water ; but if it be carried into a place 

a little fhaded, it will be a mod beautiful green. In 

a place ftill more fhaded, it will incline to red ; and in a 

very fhady place, or in an opaque veflel, it will be 

green again. 

A cup of this remarkable wood was fent to Kircher 

by the procurator of his fociety at Mexico, and was 

prefented by him to the emperor as a great curiofity. 

It is called lignum nephriticum, becaufe the infufion of 

it was imagined to be of fervice in difeafes of the kid¬ 

neys and bladder, and the natives of the country where 

it grows do make ufe of it for that purpofe. 
Mr Boyle correded feveral of the hafty obfervations 

of Kircher concerning the colours that appear in the 

infufion of lignum nephriticum, and he diverfified the 
experiments with it in a very pleafing manner. He 

firft diftindly noted the two very different colours 

which this remarkable tindure exhibits, by tranfmit- 

ted and reflected light. If,-fays he, it be held di- 

redly between the light and the eye, it will appear 

tinged (excepting the very top of it, where a fky-co- 

loured circle fometimes appears) almoft of a golden 

colour, except the infufion be too ftrong ; in which 

cafe it will be dark or reddifh, and requires to be di¬ 

luted with water. But if it be held from the light, fo 

that the eye be between the light and the phial, it will 
appear of a deep lovely blue colour; as will alfo the 

drops, if any lie on the outfide of the glafs. 

When a little of this tindure was ponred upon a 

fheet of white paper, and placed in a window where 

the fun could Urine upon it, he obferved, that if he 

turned his back upon the fun, the fhadovv of his pen, 

or any i'uch (lender fubftance, projeded upon the li¬ 

quor, would not be all dark, like other fhadows; but 

that part of it would be curioufly coloured, the edge 

of it next the body being almoft of a lively golden co¬ 

lour, and the more remote part blue. Thefe, and 

other experiments of a fimilar nature, many of his 

friends, he fays, beheld with wonder; and he remem¬ 

bered an excellent oculift, who accidentally meeting 

with a phial full of this liquor, and being unacquaint¬ 

ed with this remarkable property of it, imagined, af¬ 

ter he had viewed it a long time, that fome new and 
ftrange diftemper had feized his eyes: and Mr Boyle 

himfelf acknowledges, that the oddnefs of the pheno¬ 

menon made him very defirous to find out the caufe 

of it; and his inquiries were not altogether unfuccefs- 

ful. 
Obferving that this tindure, if it were too deep, 

was not tinged in fo beautiful a manner, and that the 

impregnating virtue of the wood did, by being fre¬ 

quently infufed in frefh water, gradually decay, he 

conjedured that the tindure contained much of the 

elTcntlal fait of the wood; and to try whether the 

fubtle parts, on which the colour depended, were vo¬ 

latile enough to be diftilled, without diffolving their 
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texture, he applied fome of it to the gentle heat of a 

lamp-furnace ; but he found all that came over was 

as limpid and colourlefs as rock water, while that 

which remained behind was of fo deep a blue, that it 

Was only in a very ftrong light that it appeared of any 
colour. 

Sufpeding that the tinging particles abounded with 

falls, whofe texture, and the colour thence arifing, 
would probably be altered by acids, he poured into a 

fmall quantity of it a very little fpirit of vinegar, and 

found that the blue colour immediately vaniihed, while 

the golden one remained, on which ever fide it was 
viewed with refped to the light. 

Upon this he imagined, that as the acid falts of the 

vinegar had been able to deprive the liquor of its blue 

colour, a fulphureous fait, which is of a contrary na¬ 

ture, would deftroy their effeds ; and having placed 

himfelf betwixt the window and the phial, and let fall 

into the fame liquor a few drops of oil of tartar per de- 

liquiumt he found that it was immediately reftored to 

its former blue colour, and exhibited all the fame phe¬ 
nomena which it had done at the firft. 

Having fometimes brought a round long-necked 

phial, filled with this tindure, into a darkened room, 

into which a beam of the fun was admitted by a fmall 

aperture ; and holding the phial fometimes near the 

fun-beams, and fometimes partly in them and partly 
out of them, changing alfo the pofition of the glafs, 

and viewing it from feveral parts of the room, it ex¬ 

hibited a much greater variety of colours than it did in 

an enlightened room. Befides the ufual colours, it was 

red in fome places, and green in others, and within 

were intermediate colours produced by the different de¬ 

grees and odd mixtures of light and fhade. 

It was not only in this tindure of lignum nephriti¬ 

cum that Mr Boyle obferved the difference between re- 

fleded and tranfmitted light. He obferved it even in 

gold, tho* no perfon explained the caufe of thefe ef- 

feds before Sir Ifaac Newton. He took a piece of 

leaf-gold, and holding it betwixt his eye and the light, 

obferved that it did not appear of a golden colour, 

but of a greenifh blue. He alfo obferved the fame 

change of colour by candle-light ; but the experiment 
did not fucceed with a leaf of filver. 

The conftitution of the atmofphere and of the fea, 

we fhall find, by obfervations made in later periods, to 

be fimilar to that of this infufion ; for the blue rays, 

and others of a faint colour, do not penetrate fo far 

into them as the red, and others of a ftronger colour : 
but what this conftitution is, which is common to 

them all, deferves to be inquired into. For almoft all 
other tindures, and this of lignum nephriticum too, 

after fome change made in it by Mr Boyle, as well 

as all other femi-tranfparent coloured fubftances, as 
glafs, appear of the fame hue in all pofitions of the 

eye. To increafe or diminifh the quantity makes no 

difference, but to make the colour deeper or more di¬ 

lute. 20 
The firft diftind account of the colours exhibited Mr BoyIe’3 

by thin plates of various fubftances, are met with ^colours 
among the obfervations of Mr Boyle. To fhew the 0f thin 
chemifts that colours may be made to appear or va- plates, 

nilh, where there is no acceffion or change either of 

the fulphureous, the faline, or the mercurial principle 

of bodies, he gbferves, that all chemical effential oils, 
as 
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as alfo good fpirlt of wine, being lhaken till they rife 
in bubbles, appear of various colours ; which imme¬ 

diately vanilh when the bubbles burft, fo that a co- 

lourlefs liquor may be immediately made to exhibit a 
variety of colours, and lofe them in a moment, with¬ 

out any change in its effential principles. He then 

mentions the colours that appear in bubbles of foap 

and water, and alfo in turpentine. He fometimes 

got glafs blown fo thin as to exhibit fimilar colours; 
and obferves, that a feather, of a proper fliape and 

fize, and alfo a black ribbon, held at a proper di- 

ftance, between his eye and the fun, (hewed a variety 

of little rainbows, as he calls them, with very vivid 

colours, none of which were conftantly to be feen in 

3o the fame objeds. 
Br Hooke’s Much more pains were taken with this fubjeft, and 
account of a much greater number of obfervations refpeding it 

lours C°" were mac^e> by Dr Hooke. As he loved to give fur- 
prife by his difeoveries, he promifed, at a meeting of 

the fociety on the 7th of March 1672, to exhibit, at 

their next meeting, fomething which had neither r£- 

fledion nor refradion, and yet wa3 diaphanous. Ac¬ 

cordingly, at the time appointed, he produced the fa¬ 

mous coloured bubble of foap and water, of which 
fuch admirable ufe was afterwards made by Sir Ifaac 

Newton, but which Dr Hooke and hi3 cotemporaries 

feem to have overlooked in Mr Boyle’s treatife on co¬ 

lours, tho’ it was publifhed nine years before. It is no 

wonder that fo curious an appearance excited the at¬ 

tention of that inquifitive body, and that they lhould 

defire him to bring an account of it in writing at their 

next meeting. 
By thehelp of a fmall glafs-pipe, there were blown fe- 

veral fmall bubbles, out of a mixture of foap and water 5 

where it was obfervable, that, at firft, they appeared 

white and clear; but that, after fome time, the film 

-of water growing thinner, there appeared upon it all 

the colours of the rainbow : Firft a pale yellow ; then 

orange, red, purple, blue, green, &c. with the fame 
feries of colours repeated ; in which it was farther ob- 

fervable, that the firft and laft feries were very faint, 

and that the middlemoft order or feries was very bright. 

After thefe colours had palled over the changes above 

mentioned, the film of the bubble began to appear 

white again; and prefently, in feveral parts of this fe- 

cond white film, there appeared feveral holes, which 

by degrees grew very big, feveral of them running in¬ 

to one another. After reciting other obfervations, 

which are not of much confequence, he fays it is 

ftrange, that tho’ both the encompaffing and encom- 

paffed air have furfaces, yet he could not obferve that 

they afforded either reflection; or refradion, which all 

the other parts of the encompaffed air did. This expe¬ 

riment, he fays, at firft fight, may appear very tri¬ 

vial, yet, as to the finding out the nature and caufe 
of reflexion, refradion, colours, congruity and in¬ 

congruity, and feveral other properties of bodies, he 

looked upon it as one of the moft inftrudive. And he 

promifed to confider it more afterwards ; but we do 

not find that ever he did ; nor indeed is it to be much 

regretted, as we lliall foon find this bufinefs in better 

hands. He adds, that that which gives one colour by 

reflection, gives another <by trajeCtion 5 not much un¬ 

like the tindurc of lignum nephriticum. 

Dr Hooke was the firft to obferve, if not to de- 

549* 
feribe, the beautiful colours that appear in thin plates 

of mufeovy glafs. Thefe, he fays, are very beautiful 

to the naked eye, but much more when they are view¬ 

ed with a microfcope. With this inftrument he could 

perceive that thefe colours were ranged in rings fur¬ 

rounding the white fpecks or flaws in this thin fub- 

ftance, that the order of the colours was the very fame 
as in the rainbow, and that they were often repeated 

ten times. But the colours, he fays, were difpofed 

as in the outer bow, and not the inner. Some of them 

alfo were much brighter than others, and fome of them 

very much broader. He alfo obferved, that if there 
was a place where the colours were very broad, and 

confpicuous to the naked eye, they might be made, by 
preffing the place with the finger, to change places, 

and move from one part to another. Laftly, he obfer¬ 

ved, that if great care be tried, this fubftance may be 

fplit into plates of or of an inch in diameter, each 
of which will appear thro’a microfcope to be uniform¬ 

ly adorned with fome one vivid colour, and that thefe 

plates will be found upon examination to be of the fame 

thicknefs throughout. 

As a fad fimilar to this, but obferved previous to 

it, we (hall here mention that Lord Brereton, at a 

meeting of the Royal Society in 1666, produced fome 
pieces of glafs taken out of a window of a church, both 

on the north and on the fouth fide of it 5 obfervjng, that 

they were all eaten in by the air, but that the piece 
taken from the fouth fide had fome colours like thofe 

of the rainbow upon it, which the others on the north 

fide had not. This phenomenon has been frequently 

obferved fince, and in other circumftances. It is not 

to doubted, but that in all thefe cafes, the glafs is di¬ 

vided into thin plates, which exhibit colours, upon 

the fame principle with thofe which Dr Hooke obfer¬ 
ved in the bubble of foap and water, and in the thin 

plate of air, which we Ihall find more fully ex¬ 
plained by Sir Ifaac Newton. With care the thin 

plates of the glafs may be feparated, and the theory 

verified. 3> 

An obfervation made by Otto Guericke, well ex- for/are vi- 
plain3 the reafon why liars are vifibleat the bottom office by day 
a deep well. It is, fays lie, becaufe the light that at the bot- 

proceeds from them is not overpowered by the raystomofil 

of the fun, which are loft in the number of reflec-WE ' 

tions which they muft undergo in the pit, fo that 

they can never reach the eye of a fpedator at the 

bottom of it. 

But of all thofe who have given their attention to 

this fubjed of the refledion of light, none feems to 

have given fuch fatisfadion as M. Bouguer, and next 

to thofe of Sir Ifaac Newton, his labours feem to have 

been the moft fuccefsful. The objedl of his curious and 

elaborate experiments was to meafure the degrees of 

light, whether emitted, refleded, or refraded, by dif¬ 

ferent bodies. They were originally occafioned by an 

article of M. Mairan’s in the Memoirs of the French 

academy for 1721, in which the proportion of the light 

of the fun at the two folftices were fuppofed to be 

known, andhislaudableattempttoverify what had been 

before taken for granted, fuggefted a variety of new 

experiments, and opened,to him and to the world a 

new field of optical knowledge. His firft produdion 

upon this fubjeft was a treatife intitled EJfat d’Optique, 

■which was received with general approbation, Afters 
wards? 
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wards, giving more attention to this fubjed, he formed 

an idea of a much larger work, to which many more 

experiments were neceffary: but he was prevented, by 

a variety of interruptions, from executing his defign fo 

foon as he had propofed; and he had hardly comple¬ 

ted it at the time of his death, in 1758 ; fo that we 

are obliged to his friend M. de la Cailie for the care 
of the publication. At length, however, it was print¬ 

ed at Paris, in 1760, under the title of Traite d' Op- 

3» , tique. 

of M°VBouS ‘^Lt entrance uPon ^i® treatife, we are induced 
guer. to ^orm mo^ pleafing expedations from our au¬ 

thor’s experiments, by his account of the variety, the 

lingular accuracy, and circumfpedion, with which he 

made them; whereby he mull, to all appearance, have 
guarded againll every avenue to error, and particularly 

againft thofe objedions to which the few attempts that 

had been made, of a fimilar nature, before him had 

been liable. In order to compare different degrees of 

light, he always contrived to place the bodies from 

which it proceeded, or other bodies illuminated by 

them, in fuch a manner as that he could view them di- 

ftindly at the fame time; and he either varied the di- 

ftances of theft bodies, or modified their light in fome 

other way, till he could perceive no difference between 

them. Then, confidering their different diftances, or 
the other circumftances by which their light was af- 

feded, he calculated the proportion which they would 

have borne to each other at the fame diffance, or in the 

fame circumftances. 

Plate CCVI To afcertain the quantity of light loft by refledion, 
fig- 3- he placed the mirror, or refleding furface, B, on which 

the experiment was to be made, truly upright; and ha¬ 

ving taken two tablets, of precifely the fame colour, or 

of an equal degree of whitenefs, he placed them exsdly 

parallel to one another at E and D, and threw light 

upon them by means of a lamp or candle, P, placed 

in a right line between them. He then placed himfelf 

fo that, with his eye at A, he could fee the tablet E, 

and the image of the tablet D, refleded from the mir¬ 

ror B, at the fame time; making them, as it were, to 

touch one another. He then moved -the candle along 

the line ED, fo as to throw more or lefs light upon ei¬ 

ther of them, till he could perceive no difference in the 

ftrength of the light that came to his eye from them. 

After this, he had nothing more to do than to meafure 

the diftances EPand DP; for the fquares of thofe di¬ 

ftances expreffed the degree in which the refledion of 

the mirror dimiriifhed the quantity of light. It is evi¬ 

dent, that if the mirror refleded all the rays it received, 

the candle P muft have been placed at C, at an equal 

diftance from each of the tablets, in order to make them 

appear equally illuminated ; but becaufe much of the 

light is loft in refledion, they can only be made to 

appear equally bright by placing the candle nearer the 

tablet D, which is feen by refledion only. 

To find how much light is loft by oblique reflec- 

Fig. 4. tion, he took two equally polilhed plates, D and E, 
and caufed them to be enlightened by the can lie P; 

and while one of them, D; was feen at A, by refledion 

from B, placed in a pofition oblique to the eye, the 

other, E, was fo placed, as to appear contiguous to it; 

and removing the plate E, till the light which it re* 

fleded was no ftronger than that which came from the 

image D, feeu by refledion at B, he eftimated the 
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quantity of light that was loft by this oblique reflec¬ 

tion, by the fquares of the diftances of the two objeds 

from the candle. . 

It need fcarcely be added, that, in thefe experi¬ 

ments all foreign light was excluded, that his eye was * 

lhaded, and that every other precaution was obferved 

in order to make his conclufions unqueftionable. 

In order to afcertain the quantity of light loft by 

refledion with the greateft exadnefs, M. Bouguer in¬ 

troduced two beams of light into a darkened room, as 

by the apertures P and Q^; which he had fo contrived, Fig. $. 

that he could place them higher or lower, and enlarge 

or contrad them at pleafure; and the refleding furface 

(as that of a fluid contained in a veffei) was placed ho¬ 

rizontally at O, from whence the light coming thro’ 

the hole P, was refleded to R, upon the fcreen GH, 

where it was compared with another beam of light that 

fell upon S, through the hole Qj which he made fo 

much lefs than P, as that the fpaces S and R were 
equally illuminated; and by the proportion that the 

apertures P and Q_bore to each other, he calculated 

what quantity of light was loft by the refledion at O. 

It is neceffary, he obferves, that the two beams of 

light PO and QS (which he ufually made 7 or 8 feet 

long) fhould be exadly parallel, that they might come 

from two points of the fky equally elevated above the 

horizon, and having precifely the fame intenfity of 

light. It was alfo neceffary that the hole QJhould be 

a little higher than P, in order that the two images 

fhould be at the fame height, and near one another. 

It is no lefs neceffary, he fays, that the fcreen GH be 

exadly vertical, in order that the dired and refleded 

beams may fall upon it with the fame inclination; fince, 

otherwise, though the two lights were perfediy equal, 

they would not illuminate the fcreen equally. This 
difpofltion, he fays, ferves to anfwer another important 

condition in thefe experiments; for the dired ray QS 

muft be of the fame length with the fuin of the inci¬ 

dent and refleded rays, PO and OR, in order that the 

quantity of light introduced into the room may be fen- 

fibly proportional to the fizes of the apertures. 

We lhall now proceed to recite the refult of the ex¬ 

periments which he made to meafure the quantity of 

light that is loft by refledion in a great variety of cir- 

cumftances; but we lhail introduce them by the reci¬ 

tal of fome which were made previous to them on the 

diminution of light by refledion, and the tranfmifiiou 

of it to confiderabte diftances through the air, by M. 

Buffon, at the time tiiat he was conftruding his ma¬ 

chine to burn at great diftances, mentioned under the 

article Burning Glafs. 
Receiving the light of the fun in a dark place, andQf 

comparing it with the fame light of the fun refleded fon> 

by a mirror, he found, that at finall diftances, as four 

or five feet, 'about one half was loft by refledion; as 

he judged by throwing two refleded beams upon the 

fame place, and comparing them with a beam of dired 

light; for then the intenfity of them both feemedto be 

the fame. 
Having received the light at greater diftances, as at 

100, 200, and 300 feet, he could hardly perceive that 

it loft any of its intenfily by being tranfmitted through 

fuch a fpace of air. 

He afterwards made the fame experiments with 

candles, in the.following manner: He placed himfelf 
oppofite 



Hiftory. OPT 
oppofite to a looking-glafs, with a book in his hand, 

in a room perfectly dark; and having one cardie light¬ 

ed in the next room, at the diftance of about 40 feet, 

he had it brought nearer to him by degrees, till he was 

juft able to diftinguilh the letters of the book, which 

was then 24 feet from the candle. He then received 

the light of the candle, refleded by the looking-glafs, 

upon his book, carefully excluding all the light that 

was refleded from any thing elfe; and he found that I the diftance of the book from the candle, including 
the diftance from the book to the looking-glafs (which 

was only half a foot) was in all 15 feet. He repeated 

the experiment feveral times, and always with nearly- 

the fame refult; and therefore concluded, that the 

quantity of dired light is to that of refleded as 576 

to 225; fo that the light of five candles refleded from 

a plane mirror is about equal to that of two candles. 

From thefe experiments it appeared, that more light 

was loft by refledion of the candles than of the fun, 

which M. Buffon thought was owing to this circum- 
ftance, that the light iffuing from the candle diverges, 

and therefore falls more obliquely upon the mirror than 

the light of the fun, the rays of which are nearly pa¬ 

rallel.. 

Thefe experiments and obfervations of M. Buffon 

are curious; though it will be feen that they fall far 

fhort of thofe of M. Bouguer, both in extent and ac¬ 

curacy. We (hall begin with thofe which he made to 

afcertain the difference in the quantity of light reflec- 
ted by glafs and polifhed metal. 

Mr Bou- Ufing a fmooth piece of glafs one line in thicknefs, 
Iguer’s dir- he found, that when it was placed at an angle 15 de- 
tcoveries grees with the incident rays, it reflected 628 parts of 

■he reflect Iooo which fell upon it; at the fame time that a me- 
tion of glafs tallic mirror, which he tried in the fame circumftances, 

;and polifh- r.efleded only 561 of them. At a lefs angle of inci- 
: ed metal. dence much more light was refleded; fo that at an 

angle of three degrees the glafs refleded 700 parts, and 

the metal fomething lefs, as in the former cafe. 

Trying the reflexion of bodies that were not po¬ 

lifhed,rhe found that a piece of white plafter, placed 

at an angle of 750, with the incident rays, reflected 

part of the light is received from a candle, nine 

inches from it. White paper, in the fame circum¬ 

ftances,* refleded in the fame proportion ; but at the 

diftance of three inches, they both reflected 150 parts 

of 1000 that were incident. 

Proceeding to make farther obfervations on thefub- 

jcd of refleded light, he premifes the two following 

theorems, which he demonftrates geometrically. 

I. When the luminous body is at an infinite diftance, 

and its light is received by a globe, the furface of 

which has a perfed polifh, and abforbs no light, itre- 

fleds the light equally in all diredions, provided it be 

received at a confiderable diftance. He only excepts 
the place where the fhadow of the globe falls; but this, 

he fays, is no more than a fingle point, with refped to 

the immenfity of the fpherical furface which receives its 

light. 
2. The quantity of light refleded in one certain di- 

redion will always be exadly the fame, whether it 

be refleded by a very great number of fmall polifhed 

hemifpheres, by a lefs number of larger hemifpheres, 

or by a fingle hemifphere, provided they occupy the 

fame bafe, or cover the. fame ground-plan.. 
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The ufe he propofes to make of thefe theorems is to 

aflift him in diftinguifhing whether the light refleded 

from bodies be owing to the extindion of it within 

them, or whether the ronghnefs or eminences which 

cover them have not the fame effed with the fmall po¬ 

lifhed hemifpheres above-mentioned. 

He begins with obferving, that,, of the light reflec¬ 

ted from Mercury, \ at leaft is loft, and that probably 

no fubftances refled more than this. The rays were 

received at an angle of 1 ii degrees of incidence, that 
is meafured from the furface of the refleding body, and 

not from the perpendicular, which, he fays, is what we 

are from this place to underftand whenever he mentions 

the angle of incidence. 3S 

The moft ftriking obfervations which he made with 

refped to this fubjed, are thofe which relate to the rcflec- 

very great difference in the quantity of light refleded tive power 
at different angles of incidence. In general, he fays, of fubftan- 

that refledion is ftronger at fmall angles of incidence, 

and weaker at large ones. The difference is exceffive a"1|ic°of fn- 
when the rays ftrike the furface of tranfparent fub- cidence, 

fiances, with different degrees of obliquity ; but it is 

almoft as great in fome opaque fubftances, and it was 

always more or lefs fo in every thing that he tried. 
He found the greateft inequality in black marble ; in 

which he was attonifhed to find, that, with an angle of 

3° 35' incidence, though not perfedly polifhed, yet 
it refleded almoft as well as quick-filver, Of 1000 rays 

•which it received, it returned 60aj but when the angle 

of incidence was 14 degrees, it refleded only 156 ; 

when it was 30, it refleded 51; and when it was 8q, 

it refleded only 23. 

Similar experiments made with metallic mirrors al¬ 

ways gave the differences much lefs confiderable. The 

greateft was hardly ever an eighth or a ninth part of 

it, but they were always in the fame way. 

The great difference between the quantity of light 

refleded from the furface of water, at different angles 

of incidence, is truly furprifing ; but our author ob- 

ferves, that this difference was greater when the fmall- 

eft inclinations were compared with thofe which were 

near to a right angle. He fometimes fufpedcd that, 
at very fmall angles of incidence, the refledion from 

water was even greater than from quick-filver. All 

things coufidered, he thought it was not quite fo great, 

though it was very difficult to determine the precife 

difference between them. In very fmall angles, he fays,, 

that water refleds nearly ^ of the dired light. 

There is no perfon, he fays, but has fometimes felt 

the force of this ftrong refledion from water, when he 

has been walking in {till weather on the brink of a lake 

oppofite to the fun. In this cafe, the refleded light is 

j-, i, or fometimes a greater proportion of the light 

that comes diredlyfrom the fun, which is an addition; 

to the diredrays of the fun that cannot fail to be very 

fenfible. The dired light of the fun dimiuifhes gra¬ 

dually as it approaches the horizon, while the reflec¬ 

ted light at the fame time grows ftronger: fo that 

there is a certain elevation of the fun, in which the uni¬ 

ted force of the dired and refleded light will be the 

greateft poffible, and this he lays is 12 or 13 degrees- 
On the other hand, the light refleded from water 

at great angles of incidence is^.extremely fmall. Our 

author was allured, that, when the light was perpendi¬ 

cular, it refleded no more than the 37th part that 
quick- 
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quickfilver does in the fame circumftances; for it did 
not appear, from all his obfervations, that water re¬ 

flects more than the 6oth, or rather the 55th, part of 

perpendicular light. When the angle of incidence was 

50 degrees, the light reflected from the furface of wa¬ 

ter was about the 32d part of that which mercury re¬ 
flected ; and as the reflection from water increafes with 

the diminution of the angle of incidence, it was twice 
as ftrong in proportion at 39 degrees; for it was then 

the 1 6th part of the quantity that mercury reflected. 

In order to procure a common ftandard by which 

to meafure the proportion of light reflected from vari¬ 

ous fluid fubftances, he pitched upon water as the moft 

commodious; and partly by obfervation, and partly by 

calculation, which he always found to agree with his 

obfervations, he drew up the following table of the 

quantity of light reflected from the furface of water, 

at different angles with the furface. 

Angles of 

incidence. 

Rays re¬ 
flected of 

1000. 

Angles of 

incidence. 

Rays re¬ 
flected of 

1000. 

T 721 17 T 178 

l 692 20 145 
» T 669 25 97 
2 639 30 65 
2 i 614 40 3+ 

5 501 50 22 

7 i 409 60 19 
IO 333 70 18 

12 i 271 80 18 

15 211 90 18 

In the fame manner, he drew up the following 

table, of the quantity of light reflected from the look* 
ing-glafs not quickfilvered. 

Angles of 

incidence. 

Rays re- 1 

fleCted ofl 

1000. 

Angles of 

incidence. 

Rays re¬ 

flected of 

1000. 

2 T 584 I 3° 112 

J 543 40 57 

7 T 474 5° 34 
10 412 60 27 
12 i 356 70 25 

‘5 299 80 25 
20 222 90 25 

25 157 

Pouring a quantity of water into a veffel containing 

quickfilver, it is evident that there will be two images 

of any objeCts feen by reflection from them, one at 

the furface of the water, and the other at that of the 

quickfilver. In the largeft angles of incidence, the 

image at the furface of the water will difappear, which 

will happen when it is about a 60th or an 80th part 

lefs luminous than the image at the furface of the 

quickfilver. Deprefling the eye, the image on the wa¬ 

ter will grow ftronger, and that on the quickfilver 

weaker in proportion ; till at laft, the latter will be 

incomparably weaker than the former, and at an angle 

of about 10 degrees they will be equally luminous. 

According to the table, the incident rays are 
reflefled from the water at this angle of 10 degrees. 

At the furface of the mercury, they were reduced to 
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500; and of thefe, part being reflected back upon it 

from the under furface of the water, only 333 remain¬ 

ed to make the image from the mercury. 35 ' 
It has been obferved by feveral perfons, particularly Reflcftioit 

by Mr Edwards, (fee Phil. Tranf. vol. 53. p. 229.)* 

that there is a remarkably ftrong reflection into water, y 

with refpeCt to rays iffuing from the water ; and per¬ 

fons under water have feen images of things in the 
water in a manner peculiarly diftinCt and beautiful : 

but this faCt had not been obferved with a fufEcient 
degree of attention, till it came into M. Bouguer’s 

way to do it, and he acknowledges it to be very re¬ 

markable. In this cafe, he fays, that from the fmalleft 

angles of incidence, to a certain number of degrees, 

the greateft part of the rays are reflected, perhaps in 

as great a proportion as at the furface of metallic mir¬ 

rors, or of quickfilver; while the other part, which 

does not efcape into the air, is extinguiflied or ab- 

forbed ; fo that the furface of the tranfparent body ap¬ 

pears opaque on the infide. If the angle of incidence 

be increafed only 3 few degrees, the ftrong reflection 

ceafes altogether, a great number of rays efcape into j 
the air, and very few are abforbed or extinguifhed. In 

poportion as the angle of incidence is farther increafed, 

the quantity of the light reflected becomes lefs and lefs; 

and when it is near 90 degrees, almoft all the rays 

efcape out of the tranfparent body, its furface lofing 

almoft all its power of reflection, and becoming almoft 

as tranfparent as it is in other cafes, or when the light 

falls upon it from without. jr 
This property belonging to the furfaces of tranfpa- ExtinfHoa 

rent bodies, of abforbing or extinguifhing the rays of°y light”1* 
light, is truly remarkable, and, as there is rtaron to he- ,he furfaces 
lieve, had not been noticed by any perfon before M.of lranfpa- 
Bouguer. It bad been conjeCtured by Sir Ifaac New-rent bodies, 

ton, that ray3 of light become extinft only by impin¬ 
ging upon the folid part of bodies; but thefe obfer¬ 

vations of M. Bouguer (hew that the faCl is quite other- 

wife; and that this effeCt is to be attributed, not to the 

folid parts of bodies, which are certainly more nume¬ 

rous in a long trad of water than juft in the paffage 

out of water into air, but to fome power lodged at the 

furfaces of bodies only, and therefore probably the 

fame with that which reflects, refraCts, and inflefts the 
light. 38 

One of the above-mentioned obfervations, viz. all rbe"*2 
the light being refleCled at certain angles of incidence y 

from air into denfer fubftances, had frequently been 

obferved, efpecially in glafs prifms; fo that Newton 

made ufe of one of them inftead of a reflecting mirror, 

in the conftru&ion of his telefcope. If a beam of light 
fall upon the air from within thefe prifms, at an angle 

of IO, 20, or 30 degrees, the effeCt will be nearly the 

fame as at- the furface of quickfilver, a fourth or a 
third of the rays being extinguiflied, and ■§- or fths re¬ 

flected. This property retains its full force as far as 

an incidence of 490 49', (foppofing the proportion of 

the fines of refraCtion to be 31 and 20 for the mean 

refrangible rays); but if the angle of incidence be in¬ 

creafed but one degree, the quantity of light reflec¬ 
ted inwards decreafes fuddenly, and a great part of the 

rays efcape out of the glafs, fo that the furface be¬ 
comes fuddenly tranfparent. 

All tranfparent bodies have the fame property, with 

this difference, that the angle of incidence at which the 
ftrong 
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ftrong refleftion ceafes, and at which the light which 

is not reflefted is extinguiffied, is greater in fome than 

in others. In water this angle is about 41 ° 32'; and 

in every medium it depends fo much on the invariable 
proportion of the fine of the angle of refraftion to the 

line of the angle of incidence, that this law alone is 

fufficient to determine all the phenomena of this new 

circumftance, at leaft as to this accidental opacity of 

the furface. 

When our author proceeded to meafure the quan¬ 

tity of light reflefted by thefe internal furfaces at great 

angles of incidence, he found many difficulties, efpe- 

cially on account of the many alterations which the 

light underwent before it came to his eye: but at 

length, ufing a plate of cryftal, he found, that, at an 
angle of 75 degrees, this internal refleftion diminiffied 

the light 27 or 28 times; and as the external reflec¬ 

tion at the fame angle diminiffied the light only 26 

times, it follows that the internal refleftion is a little 
ftronger than the other. 

Repeating thefe experiments with the fame and dif¬ 

ferent pieces of cryftal, he fometimes found the two re¬ 

flections to be equally ftrong; but, in general, the in¬ 

ternal was the ftronger. Alfo, the image reflefted in¬ 

ternally was always a little redder than an objeft which 

was feen direftly through the plate of cryftal. 

the Refuming his obfervations on the diminution of 

quantity of light, occafioned by the refleftion of opaque bodies 
light refiec- obliquely fituated, he compared it with the appear- 

ferentfiib- ances °f f>m>lar fubftances which reflected the light 
fiances, perpendicularly. Ufing pieces of filver made very 

white, he found, that, when one of them was placed at 
an angle of 75 degrees with refpeft to the light, it re- 

fiefted only 640 parts out of 1000. He then varied 
the angle, and alfo ufed white plafter and fine Dutch 

paper, and drew up the following table of the propor¬ 

tion of the light refleAed from each of thofe fubftances 

st certain angles. 

Intensity of Lig ht reflected from 

Angles of 
incidence. 

Silver. Plafter. 
Dutch 
Paper. 

90 1000 JOOO 1000 

75 802 762 971 

60 640 640 743 
45 455 529 5 07 

3° 3>9 35 2 332 

T5 209 194 203 

Suppofing the afperities of opaque bodies to confift 

of very fmall planes, it appears from thefe obferva¬ 

tions, that there are fewer of them in thefe bodies which 

refleCt the light at fmall angles of incidence than at 

greater; and our author fays, that the cafe was nearly 

the fame with refpeCt to all the opaque bodies that he 

tried. None of them had their roughnefs equivalent 

to fmall hemifpheres, which would have difperfed the 

light equally in all directions ; and, from the data in 

the preceding table, he deduces mathematically the 

number of the little planes that compofe thofe fur- 
faces, and that are inclined to the general furface at 

the angles above-mentioned, fuppofing that the whole 

furface contains 1000 of them that are parallel to it- 

fdf, fo as to refleCl the light perpendicularly, when 
Vou, VII. 2 
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the luminous body is fituated at right angles with re¬ 

fpeCt to it. His conclulions reduced to a table, cor- 

refponding to the preceding, are as follows: 

Inclinations of 

the fmall fur- 

faceswith re¬ 
fpeft to the 

large one. 

The diftribution of the frnall 
planes that conftitute the afpe¬ 

rities of the opiaque furface in 

the 

Silver. Plafter. j Paper. 

0 1000 1000 1000 

*5 777 736 937 
3° 554 554 545 
45 333 374 358 
60 161 *76 166 

75 53 5° 52 

Thefe variations in the number of little planes, or 
furfaces, he expreffes in the form of a curve; and 

afterwards he (hews, geometrically, what would be . 

the effeCt, if the bodies were enlightened in one direc¬ 
tion, and viewed in another; upon which fubjeCt he 

has feveral curious theorems and problems: as, the 
pofition of the eye being given, to find the angle at 

which the luminous body mult be placed, in order to 
its reflecting the molt light 5 or, the fituation of the 

luminous body being given, to find a proper fituation 

for the eye, in order to fee it the molt enlightened, 

&c. But it would carry us too far into geometry to 
follow him through all thefe difquifitions. 

Since the planets, as this accurate obferver takesobfeiva- 
notice, are more luminous at their edges than at their tions con¬ 

centres, he concludes, from the abovementioned prin-c®rning *he 
ciples, that the bodies which form them are conftituted*1lancts, <xc. 

in a manner different from ours; particularly that their 
opaque furfaces confift of fmall planes, more of which 

are inclined to the general furface than they are in 

terreftrial fubftances; and that there are in them as 

infinity of points, which have exaftly the fame fplen- 

dour. 

Our philofopher and geometrician next proceeds to 

afcertain the quantity of furface occupied by the fmall 

planes of each particular inclination, from confideriirg 

the quantity of light reflefted by each, allowing thofe 

that have a greater inclination to the common furface 

to take up proportionably lefs fpace than thofe which 
are parallel to it. And comparing the quantity of 

light that would be reflefted by fmall planes thus dif- 

pofed, with the quantity of light that was aftually 

reflefted by the three fubftances abovementioned, he 

found, that plafter, notwithftanding its extreme white- 
nefs, abforbs much light; for that, of 1O00 rays that 

fall upon it, of which 166 or 167 ought to be re¬ 

flefted at an angle of 77 degrees, only 67 are in faft 

returned; fo that 100 out of 167 were extinguiffied, 
that is, about three-fifths. 

With refpeft to the planets, our author concludes, 

that of 300,000 rays which the moon receives, 172,000 

are abforbed, or perhaps 204,100. 

Having confidered the furfaces of bodies as confift-^jf 

ing of planes only, he thus explains himfelf.—Each * s 

fmall furface, feparately taken, is extremely irregular,bodies 

and fome of them are really concave, and others con¬ 

vex ; but, in reducing them to a middle ftate, they are 

to be confidered as planes. Neverthelefs he confiders 

31 B them 
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them as planes only with refpeCt to the reception of 
the rays* for as they are almoft all curves, and as, be- 

fides this, many of thofe whofe iituatron is different 

from others contribute to the fame effeCl, the rays al¬ 

ways iffue from an aCtual or imaginary focu3, and 

after reflection always diverge from one another. 

If it be a Heed what becomes of thofe rays that are 

reflected from one afperity to another, lie (hews that 

very few of the rays can be in thofe circumllances ; 

fince they mult fall upon planes which have more than 

45 degrees of obliquity to the furface, of which there 
are very few in natural bodies. Thefe rays muft alfo 

fall at the bottom of thofe planes, and muft meet with 

other planes fimilarly fituated to receive them; and 

confidering the great irregularity of the furfaces of 
opaque bodies, it may be concluded that very few of 

the rays are thus reflected upon the body itfelf; and 

that the little that is fo reflected is probably loft to the 

fpeCtators, being extinguilhed in the body. 

Mr Mel- We are obliged to Mr Melville for fome ingenious 
ville’s ob- obfervations on the manner in which bodies are heated 
fervations by light. He obferves, that, as each colorific particle 
on the Qf an 0paque body muft be fomewhat moved by the 

in which reaction of the particles of light, when it is reflected 
bodies are backwards and forwards between the fame particles, 
heated by ft js manifeft that they muft likewife be agitated with 

hght. a vibratory motion, and the time of a vibration will 

be equal to that which light takes up in moving from 

one particle of a body to another adjoining. This 

'diftance, in the moft folid opaque bodies, cannot be 

fuppofed greater than -rrjsgth of an inch, which fpace 

a particle of light deferibes in theTt j 666gg66cgc>&6*h 
of a fecond. With fo rapid a motion, therefore, may 

the internal parts of bodies be agitated by the influ¬ 
ence of light, as to perform 125,000,000,000,000 vi¬ 

brations, or more, in a fecond of time. 

The arrival of different particles of light at the fur- 

face of the fame colorific particle, in the fame or dif¬ 

ferent rays, may difturb the regularity of its vibrations, 

but will evidently increafe their frequency, or raife 

Hill fmaller vibrations among the part3 which com- 

pofe thofe particles; by which means the inteftine 

motion will become morefubtle, and more thoroughly 

diffufed. If the quantity of light admitted into the 
body be increafed, the vibrations of the particles muft 

likewife increafe in magnitude and velocity, till at 

laft they may be fo violent, as to make all the com¬ 
ponent particles dafh one another to pieces by their 

mutual collifion; in which cafe, the colour and texture 

of the body muft be deftroyed. 
Since there is no reflection of light but at the fur- 

face of a medium, the fame perfon obferves, that the 

greateft quantity of rays, though crowded into the 

(mailed fpace, will not of themfelves produce any heat. 
From hence it follows, that the portion of air which 

lies in the focus of the moft potent fpeculum, is not 

at all affeCted by the pafiage of light through it, but 

continues of the fame temperature with the ambient air; 

though any opaque body, or even any tranfparent body 

denfer than air, when put in the fame place, would be 

intenfely heated in an inftant. 
This confequence, evidently flowing from the plained 

and moft certain principles, not feeming to have been 
rightly underflood by many philofophers; and even 

the filence of moft pbyfieal writers concerning this 
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paradoxical truth making it probable that they were 

unacquainted with it, he thought it worth his w'hile 
to fay fomething in explication of it. He obferves, 

that the eafieft way to be fatisfied of the matter expe¬ 

rimentally is, to hold a hair, or a piece of down, im¬ 

mediately above the focus of a lens or fpeculum, or to 

blow a ftream of fmoke from a pipe horizontally over 

it; for if the air in the focus were hotter than the 

furrounding fluid, it would continually afeend upon 

account of its rarefaCtion, and thereby fenfibly agitate 

thofe flender bodies. Or a len9 may be fo placed as 

to form its focus within a body of water, or fome 

other tranfparent fubftance, the heat of which may be 

examined from time to time with a thermometer; but 

care muft be taken, in this experiment, to hold 

the lens as near as poffible to the tranfparent body, 

left the rays, by falling clofer than ordinary on its 

furface, (hould warm it more than the common fun- 

beams. 
* To apply thefe obfervations to the explication of 
natural phenomena, he obferves, that the atmofphere 

is not much warmed by the pafiage of the fun’s light 
through it, but chiefly by its contaCl with the heated 

furface of the globe. This, he thought, furnilhed 

one very Ample and plaufible reafon why it is coldeft 
in all climates on the tops of very high mountains; 

namely, becaufe they are removed to the greateft di- 

ftauce from the general furface of the earth. For it 

is well known, that a fluid heated by its contact with 

s folid body, decreafes in heat in fome inverfe propor¬ 

tion to the diftance from the body. He himfelf found, 
by repeated trials, that the heat of water in deep lakes 

decreafes regularly from the furface downwards. But 

to have this queftion fully determined, the temperature 
of the air in the valley and on the mountain-top muft 

be obferved every hour, both night and day, and care¬ 

fully compared together. 
From this doCtrine he thinks it reafonable to fnp- 

pofe, that the heat produced by a given number of 

rays, in an opaque body of a given magnitude, muft 

be greater when the ray3 are more inclined to one 

another, than when they are lefs fo; for the direction 

of the vibrations raifed by the aCtion of the light, 

whether in the colorific particles, or thofe of an in¬ 

ferior order, will more interfere with one another; 

from whence the inteftine (hocks and collifions muft 

increafe. Befides this, the colorific particles of opaque 
bodies being difpofed in various fituations, perhaps, 

upon the whole, the rays will fall more direCtly on 

each, the more they are inclined to one another. Is 

not this, fays he, the reafon of what has been remarked 
by philofophers, that the heat cf the fun’s light, col¬ 

lected into a cone, increafes in approaching the focus 

in a much higher proportion than according to its 

denfity? That the difference of the angle in which, 

the rays fall on any particle of a given magnitude, 

placed at different diitances from the focus, is but 

fmall, is no proof that the phenomenon cannot be 

aferibed to it; fince we know not in what high pro¬ 

portion one or both the circumllances now mentioned 
may operate. However, that it proceeds not from 

any unknown aCtion of the rays upon one another, as 

has been infinuated, is evident from this, that each 

particular ray, after palling through the focus, pre¬ 

serves its own colour and its own direction, in the fame 
manner 
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4J manner as if it were alone. 

Abbe Nol- The attempts of the Abbe Nollet to fire infiam- 
lec’s expeii- mable fubftances by the power of the folar rays col- 
ments with ]e(fie;i |n the foci of burning mirrors, have a near rela- 

“ar^"s' tion to the prefent fubjeft. Confidering the great 
power of burning mirrors and lenfes, efpecially thofe 

oflate conftru&ion, it will appear furprifing that this 

celebrated experimental philofopher fhould not be able 

to.fire any liquid fubftance. But though he made the 

trial with all the care imaginable on the 19th of Fe¬ 

bruary 1757, he was not able to do it either with 

fpirit-of-wine, olive-oil, oil-of-turpentine, or aether; 

and though he could fire fulphur, yet he could not 

fucceed with Spanifh-waft, rotin, black pitch, or fueti 

He both threw the focus of thefe mirrors upon the 
fubftances themfelves, and alfo upon the fumes that 

rofe from them; but all the effect was, that the li¬ 

quor boiled, and was difperfed in vapour or very fmall 

drops, but would not take fire. When linen-rags, 

and other folid fubftances, were moiftened with any 

of thefe inflammable liquids, they would not take, fire 

till the liquid was difperfed in a copious fume; fo that 

rags thus prepared were longer in burning than thofe 

that were dry. 

M.Beaume’s M. Beaume, who alfifted M. Nollet in fome of 
experi- thefe experiments, obferved farther, that the fame 
ments. fubftances which were eafily fired by the flame of 

burning bodies, could not be fet on fire by the contaA 

of the hotteft bodies that did not a&ually flame. Nei¬ 

ther tether nor fpirit-of-wine could be fired with a hot 

coal, or even red-hot iron, unltfs they were of a white 

heat. Front thefe experiments our authorconcludes, 

that, fuppofing the eledtric matter to be the fame 

thing with fire or light, it muft fire fpirit-of-wine by 

means of fome other principle. The members of the 

academy Del Cimento had attempted to fire feveral of 

thefe fubftances, though without fuccefs; but this was 

fo early in the hiftory of philofophy, that nobody 

feems to have concluded, that, becaufe they failed in 

this attempt, the thing could not be done. However, 

the Abbe informs us, that he read an account of his 

experiments to the Royal Academy at Paris feveral 

years before he attended to what had been done by the 

Italian philofophers. 

Bodies By the help of optical principles, and efpecially 
which feem obfervations on the refle&ion of light, Mr Melville dif- 
to touch covered that bodies which feem to touch one another 

are not always in aftual contaA. “ It is common 

tnally in (fays he) to admire the volubility and luftre of drops 
contaft. of rain that lie on the leaves of colewort, and fome 

other vegetables;” but no philofopher, as far as be 

knew, had put himfelf to the trouble of explaining 

this curious phenomenon. Upon infpe&ing them 

narrowly, he found that the luftre of the drop is pro¬ 

duced by a copious reflection of light from the flattened 

part of its furface contiguous to the plant. He ob¬ 

ferved farther, that, when the drop rolls along a part 

which has been wetted, it immediately lofes all its 

luftre, the green plant being then feen clearly through 

it; whereas, in the other cafe, it is hardly to be dif- 

cerned. 
From thefe two obfervations put together, he con¬ 

cluded, that the drop does not really touch the plant, 

when it has.the mercurial appearance, but is fufpended 

in the air at fome diftance from it by the force of a 

ICS. 5497 
repulfive power. For there could not be any copious 

reflection of white light from its under-furface, unlefs 

there were a real interval between it and the furface 

of the plant. 
If that furface were perfedly fmooth, the under- 

furface of the drop would be fo likewife, and would 

therefore Ihew an image of the illuminating body by 

reflection, like a piece of polifhed filver; but as it is 

confiderably rough and unequal, the under-furface be¬ 
comes rough likewife, and fo, by reflecting the light 

copioufly in different directions, affumes the refplendent 
white Colour of unpoliflied filver. 

It being thus proved by an optical argument, that 

the drop is not really in contaCt with the plant which 

fupports it, it may eafily be conceived whence its 

volubility arifes, and why it leaves no moifture where 

it rolls. 4(S 

Before wte conclude the hiftory of the obfervations Two curi- 
concerning the reflection of light, we muft not omit to ous mifcel- 

take notice of two curious mifcellaneous ones. Baron 
Alexander Funk, vifiting fome filver-mines in Sweden, 

obferved that, in a clear day, it was as dark as pitch 

under-ground in the eye of a pit, at 60 or 70 fathoms 

deep; whereas, ii» a cloudy or rainy day, be could 

even fee to read at 106 fathoms deep. Inquiring of the 

miners, he was informed that this is always the cafe; 
and, reflecting upon it, he imagined that it arofe from 

this circumftance, that when the atmofphere is full of 

clouds, light is reflected from them into the pit in all 

directions, and that thereby a confiderable proportion 

of the rays are reflected perpendicularly upon the 
earth; whereas, when the atmofphere is clear, there 

are no opaque bodies to refleCt the light in this man¬ 

ner, at leaft in a fufficient quantity; and rays from 

the fun itfelf can never fall perpendicularly in that 

country. The other was that of the ingenious Mr 

Grey, who makes fuch a figure in the hiftory of elec¬ 

tricity. This gentleman took a piece of ftiff brown 

paper, andpricking a fmall hole in it, he held it atalittle 

diftance before him; when, applying a needle to his 

eye, he was furprifed to fee the point of it inverted. 
The nearer the needle was to the hole, the more it 

was magnified, but the lefs diftinCt; and if it was fo 

held, as that its image was near the edge of the hole, 

its point feemed crooked. From thefe appearances 

lie concluded, that thefe fmall holes, or foinething in 

them, produce the effeCls of concave fpeculums; and 

from this circumftance he took the liberty to call them 

aet'ial fpeculums. 

§ 4. Difcoveries concerning the Inflexion of Light. 

This property of light was not difeovered till about 

the middle of the laft century. The perfon who firfl 

made the difeovery was Father Grimaldi; at leaft he 

firft publifhed an account of it in his treatife De lu- 

mine, coloribus, et iride, printed in 1666. Dr Hooke, 

however, laid claim to the fame difeovery, though he 

did not pnblifti his obfervations till fix years after 

Grimaldi; having probably never feen his perform¬ 

ance. • 
Dr Hooke having made his room completely dark,Dr j^07o]{e.g 

admitted into it a beam of the fun’s light by a very difcoveries, 
fmall hole in abrafs plate fixed in the window-lhutter. 
This beam fpreading itfelf, formed a cone, the apex 

of which was in the hole, and the bafe was on a paper, 
3 r B 2 io 



5498 OPT 
fo placed, as to receive it at forae diftance. In this 

image of the fun, thus painted on the paper, he ob- 

ferved, that the' middle was much brighter than the 

edges, and that there was a kind of dark penumbra 
about it, of about a 16th part of the diameter of the 

circle; which penumbra, he fays, muft be afcribed to 

a property of light, which he promifed to explain.— 

Having obferved this at the diftance of about two 

inches from the former, he let in another cone of light; 

and receiving the bafes of them, at fuch a diftance 

from the holes as that the circles interfered each other, 

he obferved that there was not only a penumbra, or 

darker ring, encompafiing the lighter circle, but a 

manifeft dark line, or circle, which appeared even 

where the limb of the one interfered with that of the 

other. This appearance is diftinXly reprefented, 

Plate CCVI^S" 
Comparing the diameter of this bafe with its di¬ 

ftance from the hole, he found it to be by no means 

the fame as it would have been if it had been formed 

by ftraight lines drawn from the extremities of the 

fun’s diik, but varied with the fize of the holes, and 
the diftance of the paper. 

Struck with this appearance, he proceeded to make 

farther experiments concerning the nature of light 
thus tranfmitted. To give a juft idea of which, he 

held an opaque body BB, fig. 7, fo as to intercept 
the light that entered at a hole in the window-fliutter 

O, and was received on the fcreen AP. In thefe cir- 
cumftances, he obferved, that the fliadow of the opaque 

body (which was a round piece of wood, not bright 

or polifhed) was all over fomewhat enlightened, but 

more efpecially towards the edge. Some perfons who 
were prefent, imagining that this light within the 

fbadow might be produced by fome kind of reflexion 

from the fide of this opaque body, on account of its 

roundnefs ; and others fuppofing it might proceed 

* from fome refkXion from the fides of the hole in the 

piece of brafs through which the light was admitted 

into the room ; to obviate both thefe objeXions, he 

admitted the light through a hole burnt in a piece of 

pafteboard, and intercepted it with a razor which had 

a very (harp edge; but ftitl the appearances were the 

very fame as before: fo that, upon the whole, he con¬ 

cluded that they were occafioned by a new property of 

light, different from any that had been obferved by 
preceding writers. 

He farther diverfified this experiment, by placing 

the razor fo as to divide the cone of light into two 
parts, the hole in the fhutter remaining as before, and 

placing the paper fo as that none of the enlightened 

part of the circle fell upon it, but only the fhadow of 

the razor; and, to his great furprife, he obferved what 

he calls a very brijk and viftble radiation ftriking down 

upon the paper, of the fame breadth with the diameter 

of the lucid circle; and this radiation always ftruck 
perpendicularly from the line of fliadow, and, like the 

tail of a comet, extended more than 10 times, and 
probably more than too times the breadth of the re¬ 

maining part of the circle: nay, as far as he could 

find, by many trials, the light from the edge ftruck 

downwards into the fhadow very near to a quadrant, 

though the greater were the deflexions of this new 

light from the direX radiations of the cone, the more 
faint they were. 
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Obferving this appearance with more attention, he 

found, wherever there was a part of the interpofed body 
higher than the reft, that, oppofite to it, the radiation 

of light into the fhadow was brighter, as in the figure; 

and wherever there was a notch or gap in it, there 
would be a dark ftroke in the half-enlightened fhadow. 

From all thefe appearances, he concluded that they 

were to be afcribed to a new property of light, whereby 

it is defleXed from ftraight lines, contrary to what had 

been before afierted by optical writers. 

It doe3 not appear, however, that our philofopher 

ever profecuted this experiment to any purpofe; as 
all that we find of his on the fubjeX of light, after 

this time, are fome crude thoughts which he read at a 

meeting of the Royal Society, on the 18th of March 

1675 ; which, however, as they are only fhort hints, vve 

(hall copy. 

They confift of eight articles ; and, as he thought, 
contained an account of feveral properties of light, 

that had not been noticed before. There is a deflec¬ 

tion of light, differing both from refleXion and refrac¬ 

tion, and feeming to depend on the unequal denfity 
of the conftituent parts of the ray, whereby the light 

is difperfed from the place of condenfation, and rari- 

fied, or gradually diverged into a quadrant. 2. This 
defleXion is made towards the fuperficies of the opa¬ 

que body perpendicularly. 3. Thofe parts of the 

diverged radiations which are defleXed by the greateft 

angle from the ftraight or direX radiations are the 

fainteft, and thofe that are defleXed by the leaft 

angles are the ftrongeft. 4. Rays cutting each other 

in one common foramen do not make the angles at 

the vertex equal. 5. Colours may be made without 

refraXion. 6. The diameter of the fun cannot be 
truly taken with common fights. 7. The fame rays 

of light, falling upon the fame point of an objeX, 

will turn into all forts of colours, by the various in¬ 

clination of the objeX. 8. Colours begin to ap¬ 

pear when two pulfes of light are blended fo well, 

and fo near together, that the fenfc takes them for 

one. 43 
We (hall now proceed to the difcoveries of Father Grimaldi's 

Grimaldi. Having introduced a ray of light, through ‘hfcovcries. 

a very fmall hole, AB, fig. 8. into a, darkened room, he 

obferved that the light was diffufed in the form of a 

cone, the bafe of which was CD ; and that if any 

opaque body, FE, was placed in this cone of light, 
at a confiderable diftance from the hole, and the (ha- 

dow was received upon a piece of white paper, the 

boundaries of it were not confined within GH, or 

the penumbra IL, occafioned by the light proceeding 

from different parts of the aperture, and of the ditk 

of the fun, but extended to MN; at which he was 
very much furprifed, fufpeXing, and finding by cal¬ 

culation, that it was considerably broader than it could 

have been made by rays pafling in right lines by the 

edges of the objeX. 
But the molt remarkable circumftance in this ap¬ 

pearance was, that upon the lucid part of the bafe, 
CM and ND, ftreaks of coloured light were plainly 

diftingui(hed, each being terminated by blue on the 

fide next to the (hadow, and by red on the other; 
and though thefe coloured ftreaks depended, in fome 

meafure, on the fize of the aperture AB, becaufe 

they could not be made to appear if it was large, yet 
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he found that they were not limited either by it, or by 
the diameter of the fun's difk. 

He farther obferved, that thefe coloured ftreaks 

were not all of the fame breadth, but grew narrower as 

they receded from the ftiadow, and were each of them 

broader the farther the ftiadow was received from the 
opaque body, and alfo the more obliquely the paper 

on which they were received was held with refpett 

to it. He never obferved more than three of thefe 
ftreaks. 

To give a clearer ideaof thefe coloured ftreaks,hedrew 
the teprefentation of them, exhibited in fig. 9. in which 

NMO reprefents the broadeftand moft luminous flreak, 

next to the dark ftiadow X. In the fpace in which 

M is placed there was no diftindlion of colour, but 
the fpace NN was blue, and the fpace OO, on the 

other fide of it, was red. The fecond ftreak, QPR, 

was narrower than the former; and of the three parts 

of which it confided, the fpace P had no particular 

colour, but QC^was a faint blue, and RR a faint red. 
The third ftreak, TSV, was exaftly fimilar to the 

two otherr, but narrower than either of them, and the 

colours ftill fainter. 

Thefe coloured ftreaks he obferved to lie parallel to 
the ftiadow of the opaque body ; but when it was of an 

angular form, they did not make the fame acute 

angles, but were bent into a curve, the outermoft being 
rounder than thofethat were next the ftiadow, as is re- 

prefented in fig. 10. If it was an inward angle, as DCH, 

the coloured ftreaks, parallel to each other of the two 
fides, crofted without obliterating one anotheronly 

the colours were thereby rendered either more intenfe, 
or mixed. 

The light that formed thefe coloured ftreaks, the 

reader will perceive, muft have been bent from the 

body ; but this attentive obferver has likewife given 
an account of other appearances, which muft have 

been produced by the light betiding towards the body. 

For within the ftiadow itfelf he fometimes perceived 
coloured ftreaks, fimilar to thofe above-mentioned on 

the outfide of the ftiadow. Sometimes he faw more 

of them, and fometimes fewer : but for this purpofe a 

very ftrong light was requifite, and the opaque body 
was obliged to be long, and of a moderate breadth ; 

which, he fays, is eafily found by experience. A 

hair, for inftance, or a fine needle, did not anfwer fo 
well as a thin and narrow plate ; and the ftreaks were 

moft diftinguiftiable when the ftiadow was taken at the 

greateft diftance ; but then the light grew fainter in 

the fame proportion. 

The number of thefe ftreaks within the ftiadow was 

greater in proportion to the breadth of the plate. 

They were at leaft two, and fometimes four, if a 

thicker rod were made ufe of. But, with the fame 
plate or rod, more or fewer ftreaks appeared, in pro¬ 

portion to the diftance at which the ftiadow was re¬ 
ceived ; but they were broader when they were few, 

and narrower when there were more of them ; and 

they were all much more diftindl when the paper was 

held obliquely. 

Thefe coloured ftreaks within the ftiadow, like thofe 

on the outfide of it, were bent in an arch, round the acute 
angles of the ftiadow, as they are reprefented in fig. it. 

At this angle alfo, as at D, other ftiorter lucid ftreaks 

were vifible, bent ih the form of a plume, as they are 
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drawn betwixt D and C, each bending round and 

meeting again in D. Thefe angular ftreaks appeared, 

though the plate or rod was not wholly immerfed in 

the beam of light, but the angle of it only ; and there 

were more or fewer in number, in proportion to the- 
breadth of the rod or plate. If the plate or rod was 

very thin, the coloured ftreaks within the ftiadow 

might be feen to bend round from the oppofite fides, 
and meet one another, as ar B. A only reprefents a 

fedtion of the figure, and not a proper termination of 

the ftiadow, and the ftreaks within each fide of it. 

The coloured ftreaks without the ftiadow, he alfo ob- 
ferves, bend round it in the fame manner. 

Our author acknowledges, that he omits feveral ob«- 
fervations oflefs confequence, which cannot but occur 

to any perfon who fhall make the experiment; and he 

fays, that he was not able to give a perfedtly cleai* 

idea of what he has attempted to deferibe, nor does he 

think it in the power of words to do it. 
In order to obtain the more fatisfa&ory proof that 

rays of light do not always proceed in ftraight lines, 

but really bend, in paffing by the edges of bodies, 

he diverfified the firft of the above-mentioned experi¬ 

ments in the following manner. He admitted a beam 
of light, by a very fmall aperture, into a darkened 

room, as before ; and, at a great diftance from it, he 

fixed a plate EF, fig. 12. with a fmall aperture, GH, 

which admitted only a part of the beam of light, and 
found, that when the light tranfmitted through this 

plate, was received at fome diftance, upon a white 

paper, the bafe IK was confiderably larger than it 

could pofiibly have been made by rays iffuing in the 

light lines through the two apertures, as the other 

ftraight lines drawn clofe to their edges plainly de-- 

monftrate. 

That thofe who choofe to repeat thefe experiments 
may not be difappointed in their expeditions from 

them, our author gives the following more particular 

inftrudtions. The fun’s light muft be very intenfe, and 
the apertures through which it is tranfmitted very 

narrow, particularly the firft, CD, and the white 
paper, IK, on which it is received, muft be at a con- 

fiderable diftance from the hole GH ; otherwife it 

will not much exceed NO, which would be the breadth 

of the beam of light proceeding in ftraight lines. He 

generally made the aperture CD or part of 

an ancient Roman foot, and the fecond aperture, 

GH, or jSjfs-; and the diftance3 DG and GN 
were, at leaft, 12 fuch feet. The obfervation was 

made in the fummer-time, when the atmofphere was 

free from all vapours, and about mid-day. 
F. Grimaldi alfo made the fame experiment that 

has been recited from Dr Hooke, in which two beams 

of light, entering a darkened room by two fmall 

apertures near to one another, projedled cones of light, 

which, at a certain diftance, in part coincided ; and 

he particularly obferved that the dark boundaries of 

each of them were vifible within the lucid ground of 

the other. _ 
To thefe difeoveries of Grimaldi, wesfhall fubjoin Obfervation 

an additional obfervation of Dechales ; who took of Dechales 

notice, that if fmall feratches be made in any piece cf 

polilhed metal, and it be expofed to the beams of the 

fun in a darkened room, it will refledt the rays 

ftreaked with colours in the direction of the ferat- 
chesj 
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ches ; as will appear If the refle&ed light be received pafs, that the fhadow of the hair is much broader in 

upon a piece of white paper. That thefe colours are proportion to the diftance of the paper from the hair 
not produced by refraction, he 'fays, is manifeft ; for when it is nearer than when it is at a great diftance. 

that, if the fcratclies be made upon glafs, the effed He found, that it was not material whether the hair 
will be the fame; and in this cafe, if the light had was furrounded with air, or with any other pellucid 

been refraded at the furface of the glafs, it would fubftance ; for he wetted a polifhed plate of glafs, and 

have been tranfmitted through it. From thefe, and laid the hair in the water upon the glafs, and then 

many other obfervations, he concludes that colour does laying another polifhed plate of glafs upon it, fo that 

not depend upon the refradion of light only, nor dpon the water might fill up the fpace between the glafles, 

a variety of other circumftances, which he particu- and holding them in the beam of light, he found the 
larly en umerates, and the effeds of which he difcuffes, fhadow at the fame diftances was as big as be- 

but upon the intenfity of the light only. fore. Alfo the fhadows of /cratches made in polifh- 
We fhall here give an account of a phenomenon ed platss of glafs, and the veins in the glafs, caft the 

of vifion obferved by M. De la Hire, becaufe the like broad fhadows ; fo that this breadth of fhadow 

fubjeft of this fedion, viz. the inflection of light, feems muft proceed from fome other caufe than the refrac- 

to fupply the true folution of it, though the au- tion of the air. 

thor himfelf thought otherwife. It is obfervable, he The fhadows of all bodies, metals, flones, glafs, 

fays, that when we look at a candle, or any luminous wood, horn, ice, &c. in this light were bordered 

body, with our eyes nearly {hut, rays of light are ex- with three parallel fringes, or bands of coloured light, 

tended from it, in feveral directions, to a confiderable of which that which was cdntiguous to the fhadow was 
diftance, like the tails of comets. This appearance the broadefl and moft luminous, while that which was 

exercifed the fagacity of Defcartes and Rohault, as the moft remote was the narrowed, and fo faint as not 
well as of our author ; but all three feem to have been eafily to be vifible. It was difficult to diftinguifh thefe 

miftaken with refped to it. Defcartes afcribed this colours, unlefs when the light fell very obliquely upon 

effeCt to certain wrinkles in the furface of the humours . a fmooth paper, or fome other fmooth white body, fo 

of the eye. Rohault fays, that when the eye-lids are as to make them appear much broader than they 

nearly clofed, the edge3 of them aft like convex len- would otherwife have done; but in thefe circumftao- 
fes. But our author fays, that the moifture on the fur- ces the colours were plainly vifible, and in the fol- 

faceof the eye, adhering partly to the eye itfelf, and lowing order. The firft or innermoft fringe was vio* 

partly to the edge of the eye-lid, makes a concave let, and deep blue next the fhadow, light blue, green, 

mirror, and fo difperfes the rays at their entrance in- and yellow in the middle, and red without. Thefecond 

to the eye. But the true reafon feems to be, that the fringe was almoft contiguous to the firft, and the third 

light parting among the eye-lafhes, in this fituation of' to the fecond ; and both were blue within, and yellow 

the eye, isinflefted by its near approach to them,and and red without; but their colours were very faint, 
therefore enters the eye in a great variety of direc- efpecially thofe of the third. The colours, therefore, 

tions. The two former of thefe opinions are particu- proceeded in the following order from the fhadow; vio- 

larly ftated and obje&ed to by our author. let, ipdigo, pale blue, green, yellow, red; blue, yel- 
The experiments of Father Grimaldi and Dr Hooke low, red; pale blue, pale yellow, and red. The fha- 

were not only repeated with the greateft care by Sir dows made by fcratches and bubbles in polifhed plates 

’* Ifaac Newton, but carried much farther than they had of glafs were bordered with the like fringes of colour- 

thought of. So little ufe had been made of Grimal- ed light. 

di’s obfervations, that all philofophers before Newton He alfo obferves, that by looking on the fun thro’ 

had afcribed the broad fhadows, and even the fringes a feather, or black ribbon, held clofe to the eye, fe- 
of light which he defcribed, to the ordinary refraCtion veral rainbows will appear, the fhadows which the 

of the air ; but we fhall fee them placed in a very dif- fibres or threads caft on the retina being bordered with 
fetent point of view by our author. the like fringes of colours. 

He made in a piece of lead a fmall hole with a pin. Meafuring thefe fringes and their intervals with the 

•the breadth of which was the 42d part of an inch, greateft accuracy, he found the former to be in the pro- 
Through this hole lie let into his darkened chamber a greffion of the numbers I, f, and their inter¬ 

beam of the fun’s light; and found, that the fhadows of vals to be in the fame progreffion with them, that is, the 

hairs, and other flender fubftances placed in it, were fringes and their intervals together to be in continual 

eonfiderably broader than they would have been, if the progreffion of the numbers l, */ 4, */i> 

rays of light had parted by thofe bodies in right lines, or thereabouts. And thefe proportions held the fame 

He therefore concluded, that they muft have parted as very nearly at all diftances from ihe hair, the darkin- 
they are reprefented in fig. t. in which X reprefents tervals of the fringes being as broad in proportion to 

a fedion of the hair, and AD, BE, &c. rays of light the breadth the fringes at their firft appearance as af- 

pafling by at different diftances, and then falling upon terwards, at great diftances from the hair, though not 

the wall GQ-_ Since, when the paper which receives fo dark and diftind. 
the rays is at a great diftance from the hair, the fha- In the next obfervation of our author, we find a very 

dow is bread, it muft follow, as he obferves, that the remarkable and curious appearance, which we fhould 

hair ads upon the rays of light at fome confiderable hardly have exped-ed from the circumftances, though it 

diftance from it, the adion being ftrongeft on thofe is pretty fimilar to one that was noticed by Dr Hooke, 

rays which are at the leaft diftance, and growing wea- The fun fhining into his darkened chamber, through 

ker and weaker on thofe which are farther off, as is a hole £ of an inch broad, he placed, at the diftance 

reprefented iu this figure ; and from hence it came to of two or three feet from the hole, a fheet of pafte- 
board, 
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board, black on both fides; and in the middle of it he 
had made a hole about of an inch fquare, for the 

light to pafs through ; and behind the hole he fatten¬ 

ed to the pafteboard the blade of a iharp knife, to in¬ 

tercept fome part of the light which patted thro* the 

hole. The planes of the pafteboard and blade of the 
knife were parallel ti? one another, and perpendicular 

to the rays; and when they were fo placed that none 

of the light fell on the pafteboard, but all of it patted 

through the hole t6 the knife, and there part of it fell 
upon the blade of the knife, and part of it patted by 

its edge, he let that part of the light which patted by 
fall on a white paper, 2 or 3 feet beyond the knife, 

and there fawtwo ftream3 of faint light fhoot out both 

ways from the beam of light into the fhadow, like the 

tails of comets. But becaufe the fun's diredt light, by 

its brightnefs upon the paper, obfcured thefe faint 
ftreams, fo that he could fcarce fee them, he made a 

little hole in the midft of the paper for that light to 

pafs through and fall on a black cloth behind it; and 

then he faw the two ftreams plainly. They were like 

one another, and pretty nearly equal in length, breadth, 

and quantity of light. Their light, at that end which 

was next to the fun’s direct light, was pretty ftrong 

for the fpace of about £ of an inch, or 4- of an inch, 
and decreafed gradually till it became infenfible. 

The whole length of either of thefe ftreams, mea- 

fured upon the paper, at the diftance of 3 feet from the 

knife, was about 6 or 8 inches 5 fo that it fubtended 
an angle, at the edge of the knife, of about 10 or 12, 

or at moft 14 degrees. Yet fometimes he thought he 

faw it fhoot 3 or 4 degrees farther; but with a light 

fo very faint, that he could hardly perceive it. This 
light he fufpefled might, in part at leaft, arife from 

fome other caufe than the two ftreams. For, placing 

his eye in that light, beyond the end of that ftream 

which was behind the knife, and looking towards the 

knife, he could fee a line of light upon its edge ; and 

that not only when his eye was,in the line of the ftreams, 

but alfo when it was out of that line, either towards 

the point of the knife, or towards the handle. This 

line of light appeared contiguous to the edge of the 
knife, and was narrower than the light of the inner- 

moft fringe, and narrowed when his eye was fartheft 

from the dired light; and therefore feemed to pafs be¬ 

tween the light of that fringe and the edge of the 

knife; and that which patted neareft the edge feemed 

to be moft bent, though not all of it. 

He then placed another knife by the former, fothat 

their edges might be parallel, and look towards one 
another, and that the beam of light might fall upon 

both the knives, and fome part of it pafs between their 

edges. In this fituation he obferved, that when the 

diftance of their edges was about the 400th part of an 

inch, the ftream divided in the middle, and left a fha- 

dow between the two parts. This fhadow was fo black 
and dark, that all the light which patted between the 

knives feemed to be bent and turned afide to the one 

hand or the other; and as the knives ftill approach¬ 
ed one another, the fhadow grew broader, and the 

ftreams fhorter, next to it, till, upon the conta£t of 

the knives, all the light vanifhed. 
From this experiment onr author concludes, that the 

light which is leaft bent, and which goes to the inward 

ends of the ftreams, paffes by the.edges of the knives 
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at the greateft diftance; and this diftance, when the 
fhadow began to appear between the ftreams, was 

about the Sooth part of an inch ; and the light which 

patted by the edges of the knives at diftances ftill lefs 

and lefs, was more and more faint, and went to thofe 

parts of the ftreams which were farther from the di- 

re& light ; becaufe, when the knives approached 

one another till they touched, thofe parts of the 

ftreams vanifhed laft which were fartheft from the di¬ 
rect light. 

In the experiment of one knife only, the coloured 

fringes did not appear; but, on account of the 

breadth of the hole in the window, became fo broad 

as to run into one another, and, by joining, to make 

one continual light in the beginning of the ftreams ; 

but in the laft experiment, as the knives approached 

one another, a little before the fhadow appeared be¬ 

tween the two ftreams, the fringes began to appear on 

the inner ends of the ftreams, on either fide of the di» 
re& light, three on one fide, made by the edge of one 

knife, and three on the other fide, made by the edge 

of the other knife. They were the moft diftin& when 

the knives were placed at the greateft diftance from the 

hole in the window, and became ftill more dittindl by 

making the hole lefs ; fo that he could fometimes fee 

a faint trace of a 4th fringe, beyond the three above- 

mentioned ; and as the knives approached one another, 

the fringes grew more diftinA and larger, till they 

vanifhed ; the outermoft vanifhing firft, and the inner- 

moft laft. After they were all vanifhed, and the line- 

of light which was in the middle between them was 
grown very broad, extending itfelf on both fides into 

the ftreams of light deferibed before, the above-men¬ 

tioned fhadow began to appear in the middle of this 

line, and to divide it along the middle into two lines 

of light, and increafed till all the light vanifhed. This 
enlargement of the fringes was fo great, that the rays 

which went to the innermoft fringe feemed to be bent 

about 20 times more when the fringe was ready to 
vanifh, than when one of the knives was taken away. 

From both thefe experiments compared together, 
our author concluded, that the light of the firft fringe 

patted by the edge of the knife at a diftance greater 

than the 800th part of an inch, that the light of the 

fecond fringe patted by the edge of the knife at a 

greater diftance than the light of the firft fringe, and 

that of the third at a greater diftance than that of the 

fecond; and that the light of which the ftreams above- 
mentioned confifted, patted by the edges of the knives 

at lefs diftance3 than that of any of the fringes. 

He then got the edges of two knives ground truly 
ftraight, and pricking their pointB into a board, fo 

that their edges might look towards one another, and' 
meeting near their points, contain a rectilinear angle,, 

he fattened their handles together, to make the angle 

invariable. The diftance of the edges of the knives 

from one another, at the diftance of 4 inches from the 

angular point, where the edges of the knives met, was 

the 8th part of an inch, fo that the angle contained 

by their edges was about 1^54'. The knives being 

thus fixed together, he placed them in a beam of the 

fun’s light let into his darkened chamber, thro’ a hole 

the 42ft part of an inch wide, at the diftance of 10- 

or 13 feet from the hole ; and he let the light which 

patted between their edges fall very obliquely on a 

fmooth, 

5501 



5502 
fmooth white ruler, at the diftance of 4- inch, or an 
inch, from the knives ; and there he faw the fringes 

made by the two edges of the knives run along the 
edges of the lhadows of the knives, in lines parallel to 
thofe edges, without growing fenfibly broader, till 

they meet in angles equal to the angle contained by 

the edges of the knives ; and where they met and 
joined they ended, without crofiing one another. But 

if the ruler was held at a much greater diftance from 

the knives, the fringes, where they were farther from 

the place of their meeting, were a little narrower, and 
they became fomething broader as they approached 

nearer to one another, and after they met they crofs- 

ed one another, and then became much broader than 

before. 
From thefe obfervations he concluded, that the di- 

ftances at which the light compofing the fringes palled 

by the knives were not increafed or altered by the ap¬ 

proach of the knives, but that the angles in which the 
rays were there bent were much increafed by that ap¬ 

proach, and that the knife which was neareft to any 

ray determined which way the ray fhould be bent, but 

that the other knife increafed the bending. 
When the rays fell very obliquely upon the ruler, at 

the diftance of a third part of an inch from the knives, 

the dark line between the firft and fecond fringe of the 

fhadow of one knife, and the dark line between the 

firft and fecond fringe of the fhadow of the other knife, 

met one another, at the diftance of the fifth part of 

an inch from the end of the light which paffed be¬ 

tween the knives, where their edges met one another; 
fo that the diftance of the edges of the knives, at the 

meeting of the dark lines, was the i6oth part of an 

inch; and one half of that light paffed by the edge of 
one knife, at a diftance not greater than the 320th 

part of an inch, and, falling upon the paper, made the 
fringes of the fhadow of that knife ; while the other 

half paffed by the edge of the other knife, at a di¬ 

ftance not greater than the 320th part of an inch,and, 
falling upon the paper, made the fringes of the fhadow 

of the other knife. But if the paper was held at a di¬ 
ftance from the knives greater than the third part of 

an inch, the dark lines above-mentioned met at a 
greater diftance than the fifth part of an inch from the 

end of the light which paffed between the knives, at 
the meeting of their edges; fo that the light which 

fell upon the paper where thofe dark lines met paffed 

between the knives, where their edges were farther di- 

ftant than the 160th part of an inch. For at another 

time, when the two knives were 8 feet and 5 inches 
from the little hole in the window, the light which fell 

upon the paper where the above-mentioned dark lines 

met paffed between the knives, where the diftance be¬ 

tween their edges was, as in the following table, at the 

diftances from .the paper there noted. 

Diftances of the paper from 

Diftances between the 
edges of the knives in 

miliefimal parts of an the knives in inches. 

I i 

inch. 
0,012 

3 T 0,020 

8 i 0,034 

32 0,057 

96 0,081 

@,087 
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From thefe obfervations* he concluded, that the 

light which makes the fringes upon the paper is not 

the fame light at all diftances of the paper from the 

knives; but that, when the paper is held near the 
knives, the fringes are made by light which paffes by 

the edges of the knives at a lefs diftance, and is more 

bent than when the paper is held at a greater diftance 

from the knives. 

When the fringes of the fhadows of the knives fell 

perpendicularly upon the paper, at a great diftance 
from the knives, they were in the form of hyperbolas, 

their dimenfions being as follows. Let CA, CB, re-P]ate 

prefent lines drawn upon the paper, parallel to theccvif. 
edges of the knives; and between which all the light fig. *. 

would fall if it fuffered no inflexion. DE is a right 
line drawn through C, making the angles A CD, 

BCE, equal to one another, and terminating all the 

light which falls upon the paper, from the point where 

the edges of the knives meet. Then eis, fk t, and 
glv, will be three hyperbolical lines, reprefenting the 

boundaries of the fhadow of one of the knives, the dark 
line between the firft and fecond fringes of that fha¬ 

dow, and the dark line between the fecond and third 

fringes of the fame fhadow. Alfo xip, ykq, and zlr, 

will be three other hyperbolical lines, reprefenting the 

boundaries of the fhadow of the other knife, the dark 
line between the firft and fecond fringes of that fha¬ 

dow, and the dark line between the fecond and third 

fringes of the fame fhadow. Thefe three hyperbolas 

are fimilar, and equal to the former three, and crofs 

them in the points i, k, and /; fo that the fhadows of 
the knives are terminated, and diftinguifhed from the 

firft luminous fringes, by the lines tis and xip, till the 

meeting and crofting of the fringes; and then thofe 

lines crofs the fringes in the form of dark lines termi¬ 
nating the firft luminous fringes on the infide, and di- 

ftinguifhing them from another light, which begins to 
appear at i, and’ illuminates all the triangular fpace ip 

DE/, comprehended by thefe dark lines and the right 

line DE. Of thefe hyperbolas one afymptote is the 

line DE, and the other afymptotes are parallel to the 

lines CA and CB. 
The fun fhining into his darkened room 'through 

the fmall hole mentioned above, he placed at the hole 

a prifm to refraft the light, and to form on the op- 

pofite wall the coloured image of the fun; and he found, 

that the fhadows of all bodies held in the coloured 
light between the prifm and the wall, were bordered 

with fringes of the colour of that light in which they 

were held ; and comparing the fringes made in the fe- 

veral coloured lights, he found, that thofe made in the 

red light were the largeft, thofe made in the violet 
were the leaf!:, and thofe made in the green were of a 

middle bignefs. For the fringes with which the fha¬ 

dow of a man's hair were bordered, being meafured 
crofs the fhadow, at the diftance of fix inches from 

the hair, the diftance between the middle and moft lu¬ 
minous part of the firft or innermoft fringe on one fide 

of the fhadow, and that of the like fringe on the other 

fide of the fhadow, was, in the full red light TrTi of 

an inch, and in the full violet The like di¬ 

ftance between the middle and moll luminous parts of 

the fecond fringes, on either fide of the fhadow, was 

in the full red light and the violet TV of an inch ; 

aod thefe diftances of the fringes held the fame pro¬ 
portion 
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portion at all diflanees from the hair, without any 

fenfible variation. 

From thefe obfervations it was evident, that the ray$ 

which made the fringes in the red light, paffed by the 
hair at a greater diftance than thofe which made the 

like fringes in the'violet ; fo that the hair, in caufing 

thefe fringes, a&ed alike upon the red light or kaft re* 

frangible rays at a greater diftance, and upon the vio¬ 
let or mbft refrangible rays at a lefs diftance ; and 

thereby occafioned fringes of different fizes, without 

any change in the colour of any fort of light. 

It may therefore be concluded, that whfn the hair 

in the firft obfervation was held in the white beam of 

the fun’s light, and caft a fhadow which was bordered 

with three fringes of coloured light, thofe colours arofe 
not from any new modifications imprefled upon the 

rays of light by the hair, but only from the various 
inflections whereby the feveral forts of rays were fepa* 

rated from one another, which before reparation, by the 
mixture of all their colours, compofed the white beam 

of the fun’s light; but, when feparated, compofed lights 

of the feveral colours which they are originally difpo- 

fed to exhibit. 

Maraldi’s The perfon whofe name we find firft upon the lift 
difcoveries. of thofe who purfued any experiments fimilar to thofe 

of Newton on infkCted light is M. Maraldi; whofe ob¬ 

fervations chiefly refpeCt the inflection of light towards 

other bodies, whereby their fhadows are partially illu¬ 

minated; and many of the circumftances which he no¬ 

ticed relating to it are well worthy of our attention, as 

the reader will be convinced from the following account 

of them. 

S3 He expofed in the light of the fun a cylinder of 

mentscon- woo<^ three feet long, and lines in diameter; when 
cerningthe its fhadow, being received upon a paper held clofe to 
fhadows of. it, was every where equally black and well defined, 
cylinders. and continued to be fo to the diftance of 23 inches 

from it. At a greater diftance the (hadow appeared 
to be of two different denfities ; for the two extremi¬ 

ties of the fhadow, in the direction of the length of the 
cylinder, were terminated by two dark ftrokes, a little 

more than a line in breadth. Within thefe dark lines 

there was a faint light, equally difperfed through the 

fhadow, which formed an uniform penumbra, much 
lighter than the dark ftrokes at the extremity, or than 

the fhadow received near the cylinder. This appear¬ 

ance is reprefented in Plate CCVII. fig. 3. 

As the cylinder was removed to a greater diftance 
from the paper, the two black lines continued to be 

nearly of the fame breadth, and the fame degree of 

obfcurity; but the penumbra in the middle grew light¬ 

er, and itS breadth diminifhed, fo that the two dark 

lines at the extremity of the fhadow approached one 

another, till, at the diftance of 60 inches, they coinci¬ 

ded, and the penumbra in the middle entirely vanifhed. 

At a ftill greater diftance a faint penumbra was vifible, 
but it was ill defined, and grew broader as the cylin¬ 

der was removed farther off, but was fenfible at a very 

great diftance. 

i3eiides the black and dark fhadow, which the cy¬ 

linder formed near the opaque body, a narrow and 

faint penumbra was feen on the outfide of the dark 

fhadow. And on the outfide of this there was a tract 
more ftrongly illuminated than the reft oi the paper. 

The breadth of the external penumbra increased with 
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the diftance of the fhadow from the cylinder, and the 

breadth of the traCl of light on the outfide of it was 

alfo enlarged; but its fplendor diminifhed with the di¬ 
ftance. 

He repeated thefe experiments with three other cy¬ 

linders of different dimenfions; and from them all he 
inferred, that every opaque cylindrical body, expofed 

to the light of the fun, makes a fhadow which is black 

and dark to the diftance of 38 to 45 diameters of the 

cylinder which forms it; and that, at a greater diftance, 

the middle part begins to be illuminated in the manner 
defcribed above. 

In explaining thefe appearances, our author fuppofes 

that the light which diluted the middle part of the iha- t 
dow was occafioned by the inflexion of the ray*, which, 

bending inwards on their near approach to the body, 

did at a certain diftance enlighten all the fhadow, ex¬ 

cept the edges, which was left undifturbed. At the 

fame time other rays were defleCted from the body, 

and formed a ftrong light on the outfide of the (ha¬ 

dow, and which might at the fame time contribute to 
dilute the outer fhadow, though he fuppofed that pe¬ 

numbra to be occafioned principally by that part of the 

paper not being enlightened, except by a part of the 

fun’s difk only, according to the known principles of 
optics. 

The fame experiments he made with globes of feve- Concerning 
ral diameters; but he found, that, whereas the fhadows thofe of 
of the cylinders did not difappear but at the diftance gkbes*. 

of 41 of their diameters, thofe of the globes were not 

vifible beyond 15 of their diameters; which he thought 

was owing to the light being infleCted on every fide of 

a globe, and confequently in fuch a quantity as to 

difperfe the fhadows fooner than in the cafe of the cy¬ 
linders. 

In all thefe cafes the penumbra occafioned by the in¬ 

fleCted light, began to be vifible at a lefs diftance from 

the body in the ftronger light of the fun than in a 

weaker, on account of the greater quantity of rays in¬ 
fleCted in thofe circumftances. 

Confidering the analogy between thefe experiments His miftake 
and the phenomena of an eclipfe of the moon, immer- concerning 
fed in the fhadow of the earth, he imagined, that part the moon, 

of the light by which fhe is then vifible is infleCted 

light, and not that which is refraCted by the atmo- 
fphere; though this may be fo copious as to efface fe¬ 

veral of the above-mentioned appearances, occafioned 
by infleCted light only. But this gentleman fhould 

have confidered, that as no light is infleCted but what 

paffes exceedingly near to any body, perhaps fo near 

as the diftance of ^ part of an inch, this caufe muft 
be altogether inadequate to the effeCt. 

Being fenfible that the above-mentioned phenomena 

of the fhadows were caufed by infleCted light, he was 

induced to give more particular attention to this re¬ 

markable property ; and in order to it to repeat the 

experiments of Grimaldi and Sir Ifaac Newton in a 
darkened, room. In doing this, he prefently obferved, 

that, befides the enlarged fhadow of a hair, a fine 

needle, &c. the bright gleam of light that bordered 

it, and the three coloured rings next to this enlightened 

part, when the fhadow was "at a confiderable diftance 

from the hair, the dark central fhadow was divided in 

the middle by a mixture of light; and that it was not of 

the fame denfity, except when it was very near the hair. 
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This new appearance will be feen to be exadtly fi- 

milar to what our philofopher had obferved with re- 

fpeft to the lhadows in the open day-light above-men¬ 

tioned ; but the following obfervations, which he made 
with fome variation of his apparatus, are much more 

curious and ftriking, though they arife from the fame 

canfe. 
Having placed a bridle, which is thicker than a com¬ 

mon hair, in the rays of the fun, admitted into a dark 

chamber by a fmall hole, at the diftance of nine feet 

from the hole, it made a fhadow, which, being recei¬ 

ved at five or fix feet from the object, he obferved to 

eonfift of feveral ftreaks of light and (hade. The middle 
part was a faint fhadow, or rather a kind of penumbra, 

bordered by a darker fhadow, and after that by a nar¬ 

rower penumbra, next to which was a light ftreak 

broader than the dark part, and next to the ftreak of 

light the red, violet, and blue colours were feen as in 

the fhadow of the hair. 
In the fame manner he placed, in the fame rays of 

the fun, feveral needles of different fizes; but the ap¬ 
pearances were fo exceedingly various, tho’ fufficiently 

Angular, that he does not recite them particularly, but 

choofes rather to give, at fome length, the obfervations 
he made on the fhadows of two plates, as by that 

means he could better explain the phenomena of the 

round bodies. 
He expofed in the rays of the fun, admitted by a 

fmall hole into a dark chamber, a plate that was two 

inches long, and a little more than half a line broad. 

This plate being fixed perpendicularly to the rays, at 

the diftance of nine feet from the hole, a faint light 
was feen uniformly difperfed over the fhadow, when it 

was received perpendicularly to it, and very near. The 

fhadow of the fame plate being received at the difiauce 
of two feet and a half, was divided into four very nar¬ 

row black ftreaks, feparated by fmall lighter intervals 

equal to them. The boundaries of this fhadow on each 

fide'had a penumbra, which was terminated by a very 

ftrong light, next to which were the coloured ftreaks 

of red, violet, and blue, as before. This is reprefented 

in Plate CCVII. fig. 4. 

The fhadow of the fame plate at 4’ feet diftance 

from it, was divided into two black ftreaks only, the 

two outermoft having difappeared, as in fig. 5.; but 

thefe two black ftreaks which remained were broader 

than before, and feparated by a lighter fhade, twice as 

broad as one of the former black ftreaks, when the fha¬ 
dow was taken at 2f feet. This penumbra in the 

middle had a tinge of red. After the two black 
ftreaks there appeared a pretty ftrong penumbra, ter¬ 

minated by the two ftreaks of light, which were now 

broad and fplendid, after which followed the coloured 

ftreaks. 
A fecond plate, two inches long and a line broad, 

being placed like the former, 14 feet from the hole 

by which the rays of the fun were admitted, its fhadow 
being received perpendicularly very near the plate, was 

illuminated by a faint light, equally difperfed, as in the 

the cafe of the preceding plate. But being received 

at the diftance of 13 feet from the plate, fix fmall 
black ftreaks began to be vifible, as in fig. 6. At 

17 feet from the plate, the black ftreaks were broader, 
more diftinft, and more feparated from the ftreaks that 

were lets dark. At 42 feet from the plate, only two 
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black ftreaks were feen in the middle of the penumbra, 
as in fig. 7. This middle penumbra between the two 

black ftreaks was tinged with red. Next to the black 

ftreaks there always appeared the ftreaks of light, 

which were broad, and the coloured ftreaks next to 
them. , 

Receiving the fhadow of the fame plate at the di¬ 

ftance of 72 feet, the appearances were the fame as in 

the former fituation, except that the two black ftreaks 

were broader, and the interval between them, occupied 

by the penumbra, was broader alfo, and tinged wiih a 
deeper red. 

In the fame rav3 of the fun he placed different 
plates, and larger than the former, one of them a line 

and a half, another two lines, another three lines 

broad, &c. but receiving their fhadows upon paper, 

he could not perceive in them thofe ftreaks of faint 

light which he had obferved in the fhadows of the 

fmall plates, though he received thefe fhadows at the 

diftance of 56 feet. Nothing was feen but a weak 

light, equally diffufed, as in the fhadows of the two 

fmalleft plates, received very near them. But had his 

dark chamber been large enough, he did not doubt, 

but that, at a proper diftance, there would have been 

the fame appearances in the fhadows of the larger 

plates as in thofe of the fmalleft. For the fame rea- 

fon, he fuppofed, that, if the fhadows of the fmall 

needles could have been diftinftly viewed very near 

thofe bodies, the different ftreaks of light and fhade 

would have been as vifible in them as in thofe of 

the fmall plates ; and indeed he did obferve the fame 

appearances in the ihadows of needles of a middling 
fize. 

The ftreaks of light in thefe fhadows our author 

aferibed to the rays of light which are inflected at dif¬ 

ferent diftances from the bodies 5 and he imagined 
that their crofting one another was fufficientto account 

for the variations obfervable in them at different di¬ 
ftances. 

The extraordinary fize of the fhadows of thefe fmall 

fubftances M. Maraldi thought to be occafioned by 

the fhadow from the enlightened part of the fky, added 

to that which was made by the light of the fun, and 

alfo to a vortex occafioned by the circulation of the 

infle&ed light behind the object; but our readers will 
probably not think it neceffary for us either to produce 

all his reafons for thishypothefis, or to enter into a re¬ 

futation of them. 
Our author having made the preceding experiments 

upon fingle long fubftances, had the curiofity to place 

two of them fo as to crofs one another in a beam of 

the fun’s light. The fhadows of two hairs placed in 

this manner, and received at fome diftance from them, 
appeared to be painted reciprocally one upon the 

other, fo that the obfeure part of one of them was vi¬ 

fible upon the obfeure part of the other. The ftreaks 

of light alfo crofted one another, and the coloured 

ftreaks did the fame. 
Having placed a needle and a hair crofting one 

another, their fhadows, at the fame diftance, exhi¬ 

bited the fame appearances as the fhadows of the 

two hairs, though the fhadow of the needle was the 
ftronger. 

He alfo placed in the rays of the fun a brittle and 

a plate of iron a line thick, fo that they crofted one 
another 
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another obliquely; and when their fhadows were re¬ 

ceived at the fame diftance, the light and dark ftreaks 

of the fhadow of the bridle were vifible fo far as the 

middle of the fhadow of the plate on the fide of the 

acute angle, but not on the fide of the obtufe angle, 

whether the bridle or the plate were placed next to 

the rays. The plate made a fhadow fufficiently dark, 

divided into fix black dreaks; and thefe were again 

divided by as many light ones equal to them; and 

yet all the dreaks belonging to the fhadow of the 

bridles were vifible upon it, as in fig. 8. To ex¬ 

plain this appearance, he fuppofed that the rays of 

the fun gild a little along the bridle, fo as to en¬ 
lighten part of that which is behind the plate. But 

this feenis to be an arbitrary and improbable fuppofi- 

tion. 
Our philofoplier did not fail to expofe feveral fmall 

globes in the light of the fun in his dark chamber, 

and to compare their fhadows with thofe of the long 

fubdarrees, as he had done in the day-light, and the 

appearances were dill fimilar. It was particularly 

evident, that there was much more light in the fha¬ 

dows of the globes than in thofe of the cylinders, not 

only when they were both of an equal diameter, but 

when that of the globe was larger than that of the 

cylinder, and the fhadows of both the bodies were re¬ 

ceived at the fame didance. He alfo obferved, that 

he could perceive no difference of light in the fhadows 

of the plates which were a little more than one line 

broad, though they were received at the didance of 

72 feet; but he could eafily fee a difference of fhades 

in thofe of the globes, taken at the fame didance, tho’ 

they were 2% lines in diameter. 

In order to explain the colours at the edges of thefe 

fhadows, he contrived to throw fome of the fhadows 

upon others; and the following obfervations, though 

they did not enable him to accomplifh what he in- 
tended, are curious and worth reciting. 

Experi- Having thrown feveral of the fimilar colours upon 

ments with one another, and thereby produced a tinge more lively 
a mixture than before, he threw the gleam of light, which al- 

fhadows™1 ways *ntervened between the colours and the darker 
part of the fhadow, upon different parts of other fha¬ 

dows; and obferved, that, when it fell upon the exte¬ 

rior penumbra made by another needle, it produced 

a beautiful fky-blue colour, almoft like that which 

was produced by two blue colours thrown together. 

When the fame gleam of light fell upon the deeper 

fhadow in the middle, it produced a red colour; which 

feemed to prove, that the reddifh colour in the middle 
of feveral of the fhadows might come from the little 

light infleXed into that place. But here our author 

feem8 to have been mifled by fomc falfe hypothefis 
concerning colours. 

He placed two plates of iron, each three or four 

lines broad, very near one another, but with a very 

fmall interval between them ; and having placed them 

in the rays of the fun, and received their fhadows at 

the diftance of 15 or 20 feet from them, lie faw no 

light between them but a continued fhadow, in the 

middle of which were fome ftreaks of a lively purple, 

parallel to one another, and feparated by other black 

ftreaks; but between them there were other ftreaks, 

both of a very faint green, and alfo of a pale yellow. 

He alia informs he, that M. Delifle had obferved co- 
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lours in the ftreaks of light and {hade, which are ob- 

fervable in fhadows taken near the bodies. ss 

Among thofe who followed Sir Ifaac Newton iriM. Mai- 

his obfervations on the inflexion of light, we alfo findrJI'.s oblet" 
the ingenious M. Mairan : but, without attemptingvatl0ns' 

the difcovery of new faXs, he only endeavoured to 

explain the old ones, by the hypothefis of an atmo¬ 

fphere furrounding all bodies; and confequently ma¬ 

king two reflexions and refractions of the light that 

impinges upon them, one at the furface of the at mo- 

fphere, and the other at that of the body itfelf. 'Hiis 

atmofphere he fuppofed to be of a variable denfity and 
refraXive power, like the air. 

M. Mairan was fucceeded by M. Du Tour, whoD;fCovefies 
thought the variable atmofphere fuperfluous, and ima-of M. Du 
gined that he could account for all the phenomena Tour, 

by the help of an atmofphere of an uniform denfity, 

and of a lefs refraXive power than the air furrounding 

all bodies. But what we are molt obliged to this 

entleman for is, not his ingenious hypothefis, but the 
eautiful variety with which he has exhibited the ex¬ 

periments, which will render it much eafier for any 
perfon to inveftigate the true caufes of them. 

Before M. Du Tour g3ve his attention to this fub- 

jeX, only three fringes had been obferved in the co¬ 

lours produced by the inflexion of light; but he was 

accidentally led to obferve a greater number of them, 

and hit upon the following ingenious method of making 
them all appear very diftinX. 

He took a circular board ABED (fig. 9.), 13 inches p]ate 

in diameter, the furface of which was black, except at CCVIi. 

the edge, where there was a ring of white paper about 

three lines broad, in order to trace the circumference 
of a circle, divided into 360 degrees, beginning at the 

point A, and reckoning 180 degrees on each hand to 

the point E; B and D being each of them placed at 

90 degrees. A flip of parchment three inches broad, 

and difpofed in the form of a hoop, was fattened round 

the board, and pierced at the point E with a fquare 

hole, each fide being four or five lines, in order to in¬ 

troduce a ray of the fun’s light. Laftly, in the centre 

of the board C, and perpendicular to it, he fixed a pin 
about of a line in diameter. 

This hoop being fo difpofed, that a ray of light 

entering the dark chamber, through a vertical cleft of 

two lines and a half in length, and about as wide as 
the diameter of the pin, went through the hole at E, 

and paffing parallel to the plane of the board, projeXed 

the image of the fun and the fhadow of the pin at A. 

In thefe circumfiances lie obferved, 

1. That quite round the concave furface of this 

hoop, there were a multitude of coloured ftreaks; but 

that the fpace m A «, of about 18 degrees, the middle 

of which was occupied by the image of the fun, was 

covered with a faint light only. 

2. The order of the colours in thefe ftreaks was 
generally fuch that the moft refrangible rays were the 

neareft to the incident ray ECA; fo that, beginning 

from the point A, the violet was the firft, and the red 

the laft colour in each of the ftreaks. In fome of 

them, however, the colours were difpofed in a contrary 

order. 
3. The image of the fun, projeXed on each fide of 

the point A, was divided by the fhadow of the pin, 

which was bordered by two luminous ftreaks. 
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4. The coloured ftreaks were narrower in fome parts 

of the hoop than others, and generally decreafed in 
breadth in receding from the point A. 

5. Among thefe coloured ftreaks, there were fome- 

times others which were white, a line or a line and an 

half* in breadth, which were always bordered on both 

fides by a ftreak of orange colour, at leaft when the 

light of the fun was intenfe, and the chafhber fuffi- 
ciently dark. 

From this experiment he thought it was evident, 

that the rays which pafied beyond the pin were not 

the only ones that were decompofed, for that thofe 

which are refleXed back from the pin were decom¬ 

pofed alfo; from which he concluded, that they muft 

have undergone fome refraXion. He alfo thought 

that thofe which went beyond the pin fuffered a re¬ 

flexion, fo that they were all affeXed in a fimilar 
manner. 

In order fo account for thefe faXs, our author de- 
fcribes the progrefs of a ray of light through an uni¬ 

form atmofphere, which he fuppofes to furround the 

pin; and fliews, that the differently refrangible rays 
will be feparated at their emergence from it: but he 

refers to fome experiments and obfervations in a future 

memoir, to demonflrate that all the coloured ftreaks 

are produced by rays that are both refleXed and re- 
fraXed. . , 

T>hte To give fome idea of his hypothefis, he fhews that 
CCVII. the ray a b, fig. 10. after being refraXed at b, refleXed 

(j0 at r and a, and again refraXed at / and t, will be di- 
Accoiintof vided into its proper colours; the leaft refrangible or 
Du Tour's t]ie rej rayS jffuing a.t x, and the moft refrangible or 
jpotlieir. v;0jet which agrees with his obfervations. Thofe 

ftreaks in which the colours appear in a contrary order 
he thinks are to be afcribed to inequalities in the fur- 

face of the pin. This might eafily have been afcer- 

tained by turning the pin round, in which cafe thefe 

differently-coloured ftreaks would have changed their 

places. 
If any perfon fhould choofe to repeat thefe experi¬ 

ments, he obferves that it requires that thefky be very 

clear and free from vapours, in order to exhibit the 

colours with the greateft diftinXnefs; fince even the 

vapours that are imperceptible, willdiminifh the luftre 

of the colours on every part of the hoop, and even 

efface fome of them, efpecially thofe which are on that 

in which the beam of light enters, as. at E, where the 
colours are always fainter than in any other place, 

and indeed can never be diftinguifhed except when the 
hole E is confined by black fubftances, fo as to inter¬ 

cept a part of the light that might reach the pin; and 
unlefs alfo thofe rays which go beyond the pin to 

form the image of the fun at A be flopped, fo that 

110 rays are vifible except thofe that are refleXed to¬ 

wards the hole, and which make the faint ftreaks. 

The coloured ftreaks that are next the fhadow of 

the pin, he fliews, are formed by thofe rays which, 

entering the atmofphere, do not fall upon the pin; 
and, without any refleXion, are only refraXed at their 

entering and leaving the atmofphere, as at b and ru, 

fig. 11. In this cafe, the red or leaft refrangible rays 

will iffue at r, and the violet at «. 
To diftinguifh the rays which fell upon the hoop 

in any particular direXion, from thofe that came in 

any other, he made an opening in tjje boop, as at P, 
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by which means he could, with advantage, and at any 

diftance from the centre, obferve thofe rays unmixed 
with any other. 

To account for the coloured ftreaks being larger 
next the fhadow of the pin, and growing narrower to 

the place where the light was admitted, he fhews, by 

fig. 12. that the rays ab are farther feparated by both 
the refraXions than the rays c d. 

Sometimes our author obferved, that the broader 

ftreaks were not difpofed in this regular order ; but 

then he found, that, by turning the pin, they changed 

their places, fo that this circumftance muft have been 

an irregularity depending upon the accidental furface 

of the pin. 
The white ftreaks intermixed with the coloured 

ones he aferibes to fmall cavities in the furface of the 

pin, or fome other foreign circumftance ; for they 

alfo changed their places when the pin was made to 

turn upon its axis. 

Other obfervations of our author feem to prove that 
the refraXing atmofpheres furrounding all kinds of 
bodies are of the fame fize ; for when he placed a 

great variety of fubftances, and of different fizes 

alfo, he always found the coloured ftreaks of the fame 

dimenfions. 
M. Du Tour obferves that his hypothefis contradiXs 

an obfervation of Sir Ifaac Newton, that thofe rays 

which pafs the neareft to any body are the moft in- 

fleXed ; but he thinks that Newton’s obfervatiqns were 

not fufficiently accurate. Befides, he obferves, that 

Newton only faid that he thought it to be fo, without 

afierting it pofitively. 
Since the ways which formed thefe coloured ftreaks 

are but little diverted out of their way, our author 

infers that this atmofphere is of fmall extent, and 

that its refraXive power is not much lefs than that 

of air. 
Expofing two pieces of paper in the beam of light, 

fo that part of it paffed between two planes formed by 

them, M. Du Tour obferved, that the edges of this 

light, received upon paper,’ were bordered with two 

orange-coloured ftreaks, which Newton Had not taken 

notice of in any of his experiments. To account for 

them, he fuppofes, that in fig. 13. the more refran¬ 
gible of the rays which enter at b are fo refraXed, 

that they do not reach the furface of the body itfelf 

at R; fo that the red and orange-coloured light may 

be refleXed from thence in the direXion i/M, where 

the orange-coloured ftreaks will be formed ; and, for 

the fame reafon, another ftreak of orange will be 

formed at m, by the rays which enter the atmofphere 
on the other fide of the chink. In a fimilar manner 

he accounts for the orange-coloured fringes at the 

borders of the white ftreaks, in the experiment of the 

hoop. 
The blue rays, which are not refleXed at R, he 

fuppofes pafs on to I, and that of thefe rays the 

blue tinge obfervable in the fliadows of fome bodies are 

formed. _ ci 
M. Le Cat has well explained a phenomenon ofobjefts 

vifion depending upon the inflexion of light, which Sometimes 

fhews, that, in fome cafes, objeXs appear magnified 

by this means. Looking at a diftant ftetple, when a flexion of 
wire, of a lefs diameter than the pupil of his eye, waslight. 

held pretty near to it, and drawing it feveral times 
betwixt 
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betwixt his eye and that objeCk, he was fnrprifed to 

find, that, every time the wire paffed before his pupil, 

the fteeple feemed to change its place, and fome hills 

beyond the fteeple feemed to have the fame motion, juft 

as if a lens had been drawn betwixt his eye and them. 

Examining this appearance more attentively, he 
found that there was a pofition of the wire, but very 

difficult to keep, in which the fteeple feemed not to 

have any motion, when the wire was paffed before hi's 
eye ; and in'thiscafe the fteeple appeared lefs diftinCk- 

ly, and feemed to be magnified. Thefe effeCks being 

fimilar to thofe of a lens, he attended to them more 

particularly; and placed his eye in fucb a manner, 

with refpeCk to the fteeple, that the rays of light by 
which he faw it muft come very clofe to the edge of a 

window, where he had placed himfelf to make his ob- 

fervations. Then palling the wire once more before 
his eye, he obferved, that, when it was in the vifual 

axis, the fteeple appeared nearer to the window, on 
whichever fide the wire was made to approach. He 

repeated this experiment, and conftantly with the fame 

refult, the objeCk being always magnified, and nearly 

doubled, by this means. 

This phenomenon is eafily explained by fig. 14. in 

which B reprefents the eye, A the fteeple, and C the 

diameter of the wire. The black lines exprefs the 

cone of light by which the natural image of the fteeple 

A is formed, and which is much narrower than the 

diameter of the wire C ; but the dotted lines include 
not only that cone of light, flopped and turned out of 

its courfe by the wire, but alfo more diftant rays in¬ 

flected by thei wire, and thereby thrown more con¬ 

verging into the pupil; juft as would have been the 

effeft of the interpofition of a lens between the eye 

and the objeCt. The refult of this experiment was the 

fame, whatever fubftances he made ufe of in the 

place of the wire, provided they were of the fame 

Ct diameter. 
Mifcellane- This difcovery, depending upon the inflection of 

jj ©us obferva-the rays of light, led him to feveral others depending 
| *ions. upon the fame principle. Thus he magnified fmall 

objeCts, as the head of a pin, by looking at them 

through a fmall hole in a card ; fo that the rays 
which formed the image muft neceffarily phfs fo near 

the circumference of the hole, as to be attracted by 

it. He alfo obferved, that, by bringing his finger 

near the cone of light, which tranfmitted to him the 

imao-e of any objeCt well ihfulated, as a red coal in 

the midft of cinders, or a black coal in the midft of 

the fire, the objeCt feemed to ftretch itfelf towards his 

finger, as it approached, and to follow it to a certain 

diftance when it was withdrawn. He thought it was 

owing to the fame caufe, that the clouds which pafs 
over the face of the fun occafion various motibns in 

the ftiadow of bodies ; and when thefe clouds are inter¬ 

rupted in different places, thofe fhadows feems to dance, 

which is particularly vifible in the fhadows made by the 
leads in glafs-windows. It was to the fame inflection 

of light that he afcribed, in part, the prifmatic co¬ 

lours which he faw by the means of a very fine pin, 

placed near to his eye, and on which he made the 

light of a candle to fall obliquely. 

$ 5. Difcoveries concerning Vijion. 

Maurolycus was the firft who /hewed the true 
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theory of vifion, by demonftrating that the cryftalline <*3 

humour of the eye is a lens which colleCls the light ^‘^,e”eS 

iffuing from external objeCks, and throw's them upon iyc,,sa°Kep- 
the retina, where is the focus of each pencil. He didlcr, &c. 
not, however, find out, that, by means of this refrac- concerning 

tion of tlie rays, an image of every vifible objeCk wasv‘f‘on- 

formed upon the retina, though this feems hardly to 

have been a ftep beyond the difcovery he had already 

made. Montucla conjectures, that he was prevented 
from coming to this difficulty of accounting for the 

upright appearance of objeCts, as this image is always 

inverted. This difcovery was made by Kepler ; but 

he, too, was much difficulted with the inverted pofition 
of the image. The rectification of thefe images, he 

fays, is the bufinefs of the mind; which, when it per¬ 
ceives an impreffion on the lower part of the retina, 

confiders it as made by rays proceeding from the 

higher parts of objeCts; tracing the rays back to the 
pupil, where they crofs one another. But this hypo- 

thefis can fcarcely be deemed fatisfaCtory.—Kepler did 
not pretend to account for the manner in which the 

mind perceives the images upon the retina, and very 

much blames Vitellio for attempting prematurely to 

determine a queftion of this nature, and which indeed, 
he fays, does not belong to optics. He accounts, 

however, though not in a fatisfaCkory manner, for the 

power we have of feeing diftinckly at different di- 

ftances. _ _ g4 
The difcovery concerning vifion w'as completed by Difcoveries 

Scheiner. For, in cutting away the coats of the backof Schei- 

part of the eyes of fheep and oxen, and prefentingner* 
feveral objeCks before them, within the ufual diftance 

of vifion, he faw their images diftinflly and beautifully 

painted upon the retina. He did the fartie thing with 

the human eye, and exhibited this curious experiment 
at Rome in 1625. He takes particular notice of the 

refemblance between the eye and the camera obfeura, 

and explains a variety of methods to make the images 

of objeCks ereCk. As to the images of objeCks being 
inverted inthe eye,he acquiefces in the reafon given for 
it by Kepler. He knew that the pupil of the eye is 

enlarged in order to view remote objeCks, and that it 

is contraCked while we are viewing thofe that are near; 

and this he proved by experiment, and illuftrated by 

figures. 
Scheiner alfo took a good deal of pains to afeer- 

tain the denfity and refraCtive power of all the humoura 
of the eye by comparing their magnifying power with 

that of water or glafs in the fame form and circum- 

ftances. I’he refult of his inquiries was, that the 

aqueous humour doth not differ much from water in 

this refpeCt, nor the cryftalline from glafs ; and that 

the vitreous humour is a medium between both. He 
alfo very accurately and minutely traces the progrefs 

of the rays of light through all the humours of the 

eye, and after difeuffing every poffible hypothefis con¬ 
cerning the proper feat of vifion, he demonftrates that 

it is in the retina, and /hews that this was the opinion 

of Alhazen, Vitellio, Kepler, and all the mod emi¬ 

nent philofophers. He produces many reafons of his 

own for this hypotfiefis; anfwers a great number of ob- 
jeCkions to it; and, by a variety of arguments, refutes 

ihe opinion of former times, that the feat of vifion is 

in the cryftalline. 
Dsfcartes makes a good number of obfervations on 

the 
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6s the phenomena of vffion. He explains fatisfa&orily 

Difcoveries tjje natura] methods of judging of the magnitudes, fi- 

l' tuations and diftances, of objefts by the direction of 

the optic axes ; comparing it to a blind man’s judg¬ 

ing of the fize and diftance of an objeft, by feeling at 

it with two fticks of a known length, when the hands 

in which he holds them are at a known diftance from 

-each other. He aifo obferves, that having been ac- 

cuftomed to judge of the fituation of objefls by their 
imagfs falling on a particular part of the eye ; if by 

any diftortion of the eye they fall on a different place, 

we are apt to miftake their fituation, or imagine one 

objetl to be two ; as, till we become accuftomed to 

it, we imagine one (tick to be two, when it is placed 
between two contiguous fingers laid acrofs one ano¬ 

ther. But he obferves, that all the methods we have 

of judging of the diftances of obje&s are very uncer¬ 
tain, and extend but to narrow limits. The direction 

of the optic axes, he fays, will not ferve 11s beyond 15 
or 20 feet, and the change of form of the cryllalline 

not more than three or four feet. For he imagined 
that the eye conforms itfelf to the view of hear ordi- 

ftant objedfs by a change in the curvature of the cry- 

ftalline, which he fuppofed to be a mufcle, the ten¬ 

dons of it being the proceffus ciliares. In another 

place, he fays, that the change in the conformation 
of the eye is of no ufe to us for the purpofe of judg¬ 

ing of diftances beyond four or five feet, and the angle 

of the optic axes not more than too or 200 feet. For 

this reafon, he fays, that the fun-and moon are con¬ 
ceived to be much more nearly of the fame fize than 

they are in reality. White and luminous obje&s, he 
fays, appear larger than others, and alfo the parts 

contiguous to thofe on which the rays a&ually im¬ 

pinge ; and for the fame reafon, if the objects be 

fmall, and placed at a great diftance, they will always 
appear round, the figure of the angles disappearing. 

The defcription of the eye itfelf, the various modes of 

vifion and optical deceptions to which we are liable, 

belong properly to the fucceeding part of this trea- 

tife. 

§6. Of Optical Injlruments, and Difcoveries concerning 

them. 
66 

Invention So little were the ancients acquainted with the 
of fpec- feiente of Optics, that they feem to have have had no 

•■tacles. inflrumeuts of the optical kind, excepting the glafs 

globes and fpeculums formerly mentioned, which they 

ufed in fome cafes for magnifying and burning. Al- 

hazen, as we have feen, gave the firft hint of the in¬ 

vention of fpe&acles, and it is probable that they were 

found out foon after his time. From the writings of 

Alhazen and the obfervations and experiments of Ba¬ 
con together, it is not improbable that fome monks 

gradually hit upon the conftru<3ion of fpc&acles; to 

which-Bacon’s Idler fegment, notvvithftanding his mi¬ 

ftake concerning it, was a nearer approach than Al- 

hazen’s larger one. Whoever they were that puriued 

the difcoveries of Bacon, they probably obferved, that 

a very fmall convex glafs, when held at a greater di- 

from the book, would magnify the letters more, 

than when it was placed clofe to them, in .which po¬ 

sition only Bacon feems to have ufed it. In the next 

place, they might try whether two of tliefe fmall feg- 

aae»ts of a fphere placed together, or a glafs con- 
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vex on both Tides, would not magnify more than 
one of them. They would then find, that two of 

tliefe glaffes, one for each eye, would anfwer the pur¬ 
pofe of reading better than one ; and laftly they might 

find, that different degrees of convexity fuited diffe¬ 
rent perfons. 

It is certain that fpeftacles were well known in the 

13th century, and not long before. It is faid that A- 

lexander Spins, a native of Pifa, who died in 1313, 
and who was very ingenious in executing whatever he 

faw or heard of a3 having been done by others, hap¬ 

pened to fee a pair of fpe&acles in the hands of aper- 

fon who would not explain them to him; but that he 

fucceeded in making a pair for himfelf, and immediate¬ 

ly made the conftrudtion public, for the good of 

others. It is alfo inferibed on the tomb of Salvinus 

ArmatU8, a nobleman of Florence, who died 1317, 
that he was the inventor of fpe&acles. ^ 

The ufe of concave glaffes, to help thofe perfons of concave 
who are Ihort-fighted, was, probably, a difeovery glaffes. 

that did not follow long after that of convex ones, for 

the relief of thofe whofe fight is defe&ive in the con¬ 
trary extreme, though we find no trace of this im¬ 

provement. Whoever made this difeovery, it was pro¬ 
bably the refult of nothing more than a random ex¬ 

periment. Perhaps a perfon who was fhort-fighted, 
finding that convex glaffes did him more harm than 

good, had the curiofity to make trial of a contrary 
curvature of the glafs. cg 

From this time, though both convex and concave Defcartes’s 
lenfes were fufficiently common, yet no attempt was account of 

made to form a telefcope by a combination of them, inJenr 

till the end of the 16th century. Defcartes confiders te e" 

James Metius, a perfon who was no mathematician, 

though his father and brother had applied to thofe 

fciences, as the firft conftru&or of a telefcope ; and 
fays, that as he was amufing himfelf with making 

mirrors and burning-glaffe3, he cafually thought of 

looking thro’ two of his lenfes at a time ; and that 
happening to take one that was convex and another 

that was concave, and happening alfo to hit upon a 
pretty good adjuftment of them, he found, that, by 

looking thro* them, diilant objefts appeared very large 

anddiftinft. Infaft, without knowing it, he had made 

a telefcope. . g9 
Other perfons fay, that this great difeovery was firft other ac- 

made by John Lipperlheim, a maker of fpe&acles at counts. 

Middleburgh, or rather by his children; who, like, 
Metius, were diverting themfelves with looking thro’ 

two glafles at a time, and placing them at different di- 

(lancts from one another. But Borellus, the author 

of a book intitled, De vero telefcopii inventore, gives 
this honour to Zacharias Joannides, i. e. Janfen, ano¬ 

ther maker of fpedlacles at the hme place, who made 

the firft telefcope in 1590; and it feeins now to be the 

general opinion, that this account of Borellus is the 

mod probable. ijq 

Indeed, Borellus’s account of the difeovery of tele- Bordlus’s 
fcopes is fo circumftantial, and fo well authenticated, account 
that it does not feem poffible to call it in queftion. It probably 

is not true, he fays, that this great diicovery was*le true 

made by a perfon who was no p.hilofopher: for Za¬ 

charias Janfen was a diligent inquirer into nature; and 

being engaged in thefe purfuits, he was trying what 

ufes could be made of lenfes for thofe purpofes, when 
he 
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he fortunately hit upon the conftru&ion. 

This ingenious mechanic, or rather philofopher, had 

no fooner found the arrangement'of glafles that produ¬ 
ced the effe& he defired, than he inclofed them in a 

tube, and ran with his inftrument to prince Maurice ; 

who immediately conceiving that it might be of ufe to 
him in his wars, defired the author to keep it a fecret. 

But this, though attempted for fome time, was found 

to be impoffible ; and feveral perfons in that city im¬ 

mediately applied themfelves to the making and felling 

of telefcopes. One of the moft diftinguifhed of thefe 

was Hans Laprey, called Lippcrjheim by Sirturus. By 

him fome perfon in Holland being very early fupplied 
with a telefcope, he paffed with many for the inven¬ 

tor ; but both Metius above-mentioned, and Corne¬ 
lius Drebell of Alcmar, in Holland, applied to the 

The^h-ft inventor himfelf in 1620; as alfo did Galileo, and 
telefcope many others. The firft telefcope made by Janfen did 
an exceed- not exceed 15 or 16 inches in length; but Sirturus, 
ingly good wfi0 fays that he had feen it, and made ufe of it, 

1 ’ thought it the beft that he had ever examined. 

Janfen, having a philofophical turn, prefently ap¬ 

plied his inftrument to fuch purpofesas he had in view 

when he hit upon the conftru&ion. Dire&ing it to¬ 

wards celeftial objects, he diftin&Iy viewed the fpots 
on the furface of the moon ; and discovered many new 

ftars, particularly feven pretty confiderable ones in the 

great bear. His fon Joannes Zacchariae, noted the 

lucid circle near the limb of the moon, from whence 

feveral bright rays feem to dart in different dire&ions; 
and he fays, that the full moon viewed through this 

inftrument, did not appear flat, but was evidently 

fpherical, the middle part being prominent. Jupiter 

alfo, he fays, appeared round, and rather fpherical ; 

and fometimes he perceived two, fometimes three, and 

at the moft four fmall ftars, a little above or below 

him ; and as far as he could obferve, they performed 

revolutions round him ; but this, he fays, he leaves to 
the confideration of aftronomers. This, it is pro¬ 

bable, was the firft obfervation of the fatellites of Ju¬ 

piter, tho’ the perfon who made it was not aware of 
the importance of his difcovery. 

Honour of One Francis Fontana, an Italian, alfo claims the 
theinven- invention ; but as he did not pretend to have made it 
tion claim- before the year 1608, and as it is well known ihat 

taniT F°n" *nftruments were made and fold in Holland fome 
time before, his pretenfions to a fecond difcovery are 

not much regarded. 

A telefcope There are fome, who fay that Galileo was the inven- 
made by tor of telefcopes; hut he himfelf acknowledges, that 
Galileo he firft heard of the inftrument from a German ; but 
without he faySj that being informed of nothing more than the 
eeing-one. efre£g 0f ;t> by common report, and a few days 

after by a French nobleman, J. Badovere, at Paris, 
he himfelf difcovered the conftru&ion, by confidering 

the nature of/efra&ion : and thus he had much more 

real merit than the inventor himfelf. 

The account of what Galileo a&ually did in tbisbu- 

finefs, is fo circumftantially related by the author of 
his life, prefixed to the quarto edition of his works, 

printed at Venice in 1744, and it contains fo many 

particulars, which cannot but bepleafing to every pec- 

fon who is interefted in the hiftory of telefcopes, that 

we (hall abridge a part of it, intermixing circumftances 

eolleded from other accounts. 
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About April or May, in 1609, it was reported at 74 

Venice, where Galileo (who was profeffor of mathe-^cc°“nt of 
matics in the univerfity of Padua) then happened toC°" 

be, that a Dutchman had prefented to Count Maurice 
of Naffati, a certain optical inftrument, by means of 
which, diftant obje&s appeared as if they were near ; 

but no farther account of the difcovery had reached 

that place, tho* this was near 20 years after the firft 

difcovery. Struck, however, with this account, Ga¬ 
lileo inftantly returned to Padua, confidering what 

kind of an inftrument this muft be. The night fol¬ 
lowing, the conftruftion occurred to him ; and the 

day after, putting the parts of the inftrument toge¬ 

ther, as he had previoofly conceived of it, and, not- 
withftanding the imperfection of the glafles that he 

could then procure, the effeft anfwered his expedta- 

tions, as he prefently acquainted his friends at Venice; 

to which place, he fix days afterwards carried another 

and a better inftrument that he had made, and where, 
from feveral eminences, he (hewed to fome of the 

principal fenators of that republic a variety of di¬ 
ftant objedts, to their very great aftonifhment. When 

he had made farther improvements in the inftrument, 
he, with his ufual generoiity and franknefs in com¬ 

municating his difcoveries, made a prefent of one of 

them to the Doge, Leonardo Donati, and at the 

fame time to all the fenate of Venice ; giving along 
with the inftrument, a written paper, in which he 

explained the ftrudture and wonderful ufes that might 
be made of it both by land and at fea. In return for 

fo noble an entertainment, the republic, on the 25th of 

Auguft, in the fame year, more than tripled his fa- 
lary as profeffor. 

Our philofopher, having amufed himfelf for fome 

time with the view of terreftrial objefts, at length di¬ 

rected his tube towards the heavens ; and, obferving 
the moon, he found, that the furface of it was diverfi- 

ficd with hills and valleys, like the earth. He found 

that the via laBea and nebula confifted of a collection 

of fixed ftars, which, on account either of their vaft 
diftance, or extreme fmallnefs, were invifible to the 

naked eye. He alfo difcovered innumerable fixed 

ftars difperfed over the face of the heavens, which had 
been unknown to all the ancients ; and examining Ju¬ 

piter, with a better inftrument than any he had made 
before, he found that he was accompanied by four ftars, 

which, in certain fixed periods, performed revolutions 

round him, and which, in honour of the hotife of Me¬ 

dici, he called Medicean planets. 

This difcovery he made in January 1610, new ftyle ; 
and continuing his obfervations the whole of February 

following, in the beginning of March next he publiih- 

ed an account of all his difcoveries, in his Niincvit. 
Sidereus, printed at Venice, and dedicated to Cofimo, 

great duke of Tufcany, who, by a letter which he 

wrote to him oil the 10th of July 1610, invited 

him to quit Padua, and afiigned him an ample fti- 

pend, as primate and extraordinary profeffor at Pifa,, 

but without any obligation to read lectures, or to re- 

fide. 
The extraordinary difcoveries contained in the Nun* 

eius Sidereus, which was immediately reprinted both 

in Germany and France, was the caufe of much fpe- 

culation and debate among the phiIofopher3 and aftro- 

nomer’s of that time; many of whom could not be 

brought. 
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brought to give any credit to Galileo’s account, while 

others endeavoured to decry his difcoveries as being 

nothing more than fidions or illufions. Some could 
not be prevailed upon even to look through a tele¬ 

fcope; fo devoted were they to the fyftem of Ariftotle, 

and fo averfe to admit any other fource of knowledge 
befides his writings. When it was found to be in vain 

to oppofe the evidence of fenfe, fome did not fcruple 

to aflert that the invention was taken from Ariftotle; 
and producing a paflage from his writings, in which 

lie attempts to give a reafon why ftars are feen in the 

day-time from the bottom of a deep well, faid, that the 

well correfponded to the tube of the telefcope, and that 
the vapours which arofe from it gave the hint of put¬ 

ting glades into it; and laftly, that in both cafes the 
fight is ftrengthened by the tranfmiffion of the rays 

through a thick and dark medium. Galileo himfelf 

tells this ftory with a great deal of humour; compa¬ 

ring fuch men to alchymifts, who imagine that the 

art of making gold was known to the ancients, but 
lay concealed under the fables of the poets. 

In the beginning of July of the fame year, 1610, 

Galileo being ftill at Padua, and getting an imperfed 
view of Saturn’s ring, imagined that that planet con¬ 

fided of three parts ; and therefore, in the account 

which he gave of this difcovery to his friends, he calls 

it planetam tergeminum. 
Whilft he was ftill at Padua, which muft have been 

either in the fame month of July, or the beginning of 

Auguft following, he obferved fome fpots on the face 
of the fun : but, contrary to his ufual cuftom, he did 

not choofe,at that time, to publifh his difcovery; part¬ 

ly for fear of incurring more of the hatred of many 
obftinate peripatetics; and partly, in order to make 

more exad obfervations on this remarkable phenome¬ 

non, and to form fome conjecture concerning the pro¬ 
bable caufe of it. He therefore contented himfelf with 
communicating his obfervations to fome of his friends 

at Padua and Venice, among whom we find the name 
of father Paul. This delay, however, was the caufe of 

this difcovery being contefted with him by the famous 

Scheiner, who likewife made the fame obfervation in 

Od. i6it, and we fuppofe had anticipated Galileo in 
the publication of it. 

About the end of Auguft, Galileo left Padua and 

went to Florence; and in November following he was 
fatisfied, that, from the September preceding, Venus 

had been continually increafing in bulk, and that file 

changed her phafes like the moon. About the end of 

March 1611, Galileo went to Rome, where he grati¬ 
fied the cardinals, and all the principal nobility, with 

a view of the new wonders he had difcovered in the 

heavens, and among others the folar fpots. 

NameilXyK- From thefe difcoveries Galileo obtained the name of 
cats from Lynceus, who was famous in antiquity for the acute- 
thjm. ncfs of his fight; and moreover, the marquis of Mon- 

ticelli inftituted an academy, with the title of De' 

Lincei, and made him a member of it. Twenty-nine 

years Galileo enjoyed the ufe of his telefcope, conti- 
liually enriching aftronomy with his obfervations: but 

by too clofe an application to that inftrument, and the 

detriment he received from the nocturnal air, his eyes 

grew gradually weaker, till in 1639 he became totally 

blind; a calamity which, however, neither broke his 

fnirits, nor interrupted the courfe of his ftudies. 

ICS. Hiftory. 
The firft telefcope that Galileo conilruded magni- 7s 

fied only three times: but prefently after, he made an- Acc?unt 

other which magnified 18 times: and afterwards, with °cf0hgSteIc* 
£reat trouble and expence, he conftruded one that ^ 
magnified 33 times; and with this it was that he dif¬ 

covered the fatellites of Jupiter, and the fpots of the 
fun. 

Notwtthftanding Galileo muft be allowed to have 
contiderable merit with refped to telefcopes, it was 
neither that of the perfon who firft hit upon the con- 

ftrudion, nor that of him who thoroughly explained 
the rationale of the inftrument. This important fer- 

vice to fcience was performed by John Kepler, whofeThe ratio- 
name is famous on many accounts in the annals of phi- nafe of the 

lofophy, and efpecially by his difcovery of the greatinftr"!nent 
law of motion refpeding the heavenly bodies; which 

is, that the fquares of their periodical times are as the Kepler/ 
cubes of their diftances from the body about which they 

revolve; a propofition which, however, was not demon- 

ftrated before Sir Ifaac Newton. Kepler was aftrono- 

mer to feveral of the emperors of Germany; he was the 

affociate of the celebrated aftronomer Tycho Brahe, 
and the matter of Defcartes. 

Kepler made feveral difcoveries relating to the na¬ 
ture of vifion ; and not only explained the rationale 

of the telefcope which he found in ufe, butalfo point¬ 

ed out methods of conftruding others of fuperior 
powers and more commodious application. 

It was Kepler who firft gave a clear explication of 

the effeds of lenfes, in making the rays of a pencil of 

light converge or diverge. He (hewed, that a plano¬ 
convex lens makes rays that were parallel to its axis, 

to meet at the diftance of the diameter of the fphere 

of convexity ; but that if both fides of the lens be 

equally convex, the ray3 will have their focus at the 

diftance of the radius of the circle, correfponding to 

that degree of convexity. But he did not inveftigate 
any rule for the foci of lenfes unequally convex. He 

only fays, in general, that they will fall fomewhere in 

the medium, between the foci belonging to the two 

different degrees of convexity. It is to Cavallieri that 
we owe this inveftigation. He laid down this rule : 

As the fum of both the diameters is to one of them, 
fo is the other to the diftance of the focus. All thefe 

rules concerning convex lenfes are applicable to thofe 

that are concave; with this difference, that the focus 

is on the contrary fide of the glafs, as will be parti¬ 
cularly fhewn in the fecond part of this treatife. 

The principal effeds of telefcopes depend upon thefe General 
plain maxims, viz. That objeds appear larger in pro-reafon of 
portion to the angles which they fubtend at the eye;the 

and the effed is the fame whether the pencils of rays,£f te!c* 
by which objects are viiible to us, come diredly from Cj>^es" 

the objeds themfelves, or from any place nearer to the 

eye, where they ipay have been united fo as to form an 

image of the objed ; becaufe they iffue again from 

thofe points where there is no real fubftance, in certain 

directions, in the fame manner as they did from the 
correfponding points in the objedts themfelves. 

In fad, therefore, all that is effeded by a telefcope 

is, firft to make fuch an image of a diftant objed, by 
means of a lens or mirror; and then to give the eye 

fome afliftance for viewing that image as near as pof- 

lible ; fo that the angle which it fhall fubtend at the 

eye, may be very large compared with the angle which 
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the objeft Itfelf would fubtend in the fame fituation. 

This is done by means of an eye-glafs, which fo re- 

frafts the pencils of rays, as that they may afterwards 

be brought to their feveral foci by the natural humours 
of the eye, But if the eye was fo formed as to be able 

to fee the image with fufficient diftinftnefs at the fame 

diftance without any eye-glafs, it would appear to him 

as much magnified as it does to another perfon who 
makes ufe of a glafs for that purpofc, though he would 
not in all cafes have fo large a field of view. 

If, inftead of an eye-glafs, an objeft, or the image 

of an objeft, be looked at thro’ a fmall hole in a thin 
plate or piece of paper, held clofe to the eye, it may be 

viewed very near to the eye, and; at the fame diftance, 

the apparent magnitude of the objeft will be the fame 

in both cafes. For if the hole be fo fmall as to admit 

but a Angle ray from every diftinft point of the objeft, 

thefe rays will fall upon the retina in as many other 
diftinft points, and make a diftinft image. They are 

only pencils or cones of rays, >which have a fenfible 
bafe, as the breadth of the pupil, that are capable, by 

their fpreading on the retina, of producing an i?»di- 

ftinft image. As very few rays, however, can be ad¬ 

mitted through a fmall hole, there will feldom be light 

fufficient to view any objeft to advantage in this manner. 

If no image be aftually formed by the foci of the 

pencils without the eye, yet if, by the help of any eye- 

glafs, the pencils of rays ffiall enter the pupil, juft as 

they would have done from any place without the eye, 

the vifual angle will be the fame as if an image had 

aftually been formed in that place. Objefts will not 

appear inverted through this telefcope, becaufc the pen¬ 

cils which form the images of them, only crofs one an¬ 

other once, viz. at the objeft-glafs, as in natural vi- 

75 lion they do in the pupil of the eye. 
Galilean Such is the telefcope that was firft difcovered and 

11 ^ ^y philosophers ; and it is remarkable that it 

cult of con- be of a much more difficult conftruftion than 
ftruftion fome other kinds that have been invented fince. The 

than others, great inconvenience attending it is, that the field of 
view is exceedingly fmall. For fince the pencils of 

rays enter the eye very much diverging from one ano¬ 
ther, but few of them can be intercepted by the pupil; 

and this inconvenience increafes with the magnifying 

power of the telefcope ; fo that philofophers at this 
day cannot help wondering, that it was poffible, with 

fuch an inftrument, for Galileo and others to have made 

the difcoveries they did. It mull have required incre¬ 

dible patience and addrefs. No other telefcope, how¬ 

ever, than this, was fo much as thought of for many 
years after the difeovery. Defcartes, who wrote 30 

years after, mentions no other as aftually conftrufted, 

though Kepler had fuggefted fome. 

Telefcnnes *s to t'1*8 great man that we are indebted for the 
improved conftruftion of what we now call the ajironomical tele- 
by Kepler. fcope> being the belt adapted for the purpofe of viewing 

the hi avenly bodies. The rationale of this inftrument is 

explained, and the advantages of it are clearly pointed 

out, by this philofopher, in his Catoptrics; but, what 
is very furprifing, he never aftually reduced his excel¬ 

lent theory into praftice. Montucla conjeftures, that 

the reafon why he did not make trial of his new con¬ 

ftruftion was, his not being aware of the great increafe 

of the field of view ; fo that being engaged in other 

purfuits, he might not think it of much confequcnce 
Vol. VII. 1 
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to take any pains about the conftruftion of inftru- 

mer.t, which could do little more than anfwer the fame 
purpofe with thofe of which he was already pofleffed. 

He mud alfo have forefeen, that the length of this te¬ 

lefcope muft have been greater in proportion to its 

magnifying power; fo that it might appear to him to 

be upon the whole not quite fo good a conftruftion as 
the former. Sl 

It was not long, however, before Kepler’s new His method 
fcheme of a telefcope was executed; and the firft per- put in 

fon who aftually made an inftrument of this con ft rue- Prfft.'ce 

tion, was Father Scheiner, who has given a defcriptionSc eiR*r" 

of it in his Rofa Urftna, publilhed in 1630. If, fays 
he, you infert two fimilar lenfes (that is, both convex) 

in a tube, and place your eye at a convenient diftance, 
you will fee all terreftrial objefts inverted, indeed, but 

magnified and very diftinft, wdth a confiderable extent 

of view. He afterwards fubjoins an account of a te¬ 

lefcope of a different conftruftion, with two convex 
eye-glafles, which again reverfes the images, and makes 

them appear in their natural pofition. This difpofition 
of the lenfes had alfo been pointed out by Kepler, but 

had not been reduced to praftice by him, any more 

than the former. This conftruftion, however, anfwer- 

ed the end but very imperfeftly; and Father Rheita 

prefently after hit upon a better conftruftion, ufing 
three eye-glaffes inftead of two. This got the name 

of the terrejlrial telefcope, being chiefly ufed for terre¬ 
ftrial objefts. 

The firft and ;laft of thefe conftruftions are thofe 
which are now in common ufe. The proportion in 

which the firft telefcope magnifies, is as the focal 

leugth of the objeft-glafs to that of the eye-glafs.—- 

The only difference between the Galilean telefcope 
and the other is, that the pencils by which the extre¬ 

mities of any objeft are fecn in this cafe, enter the eye 

diverging; whereas, in the other, they enter it 

converging; but if the fphere of concavity in the 
eye-glafs oF the Galilean telefcope be equal to the 

fphere of convexity in the eye-glafs of another tele¬ 

fcope, their magnifying power will be the fame. The 

concave eye-glafs, however, being placed between the 
objeft-glafs and its focus, the Galilean telefcope will 

be Ihorter than the other, by twice the focal length 

of the eye-glafs. Confequently, if the length of the 

telefcopes be the fame, the Galilean will have the 
greater magnifying power. 

" Vifion is alfo more diftinft in thefe telefcopes; vifion^noft 
owing perhaps, in part, to there being no interme- diftinft in 
diate image between the eye and the objeft. Bcfides, the Galilean 

the eye-glafs being very thin in the centre, the rays telel'c°Pes* 

will be lefs liable to be diftorted by irregularities in 

the fubftance of the glafs. Whatever be the caufe, 

we can fometimes fee Jupiter’s fatellites very clearly 

in a Galilean telefcope not more than twenty inches 
or two feet long ; when one of four or five feet, of the 

common fort, will hardly make them vifible. 8? 

The fame Father Rheita, to whom we are indebted Binocular 
for the ufeful conftruftion of a telefcope for land-telefcope. 

objefts, invented a binocular telefcope, which Father 

Cherubin, of Orleans, endeavoured to bring into ufe 

afterwards. It confifts of two telefcopes fafUned to¬ 

gether, and made to point to the fame objeft. When 

this inftrument is well fixed, the objeft appears larger, 

and nearer to the eye, when it is (ten through both 

31 D the 
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the telefcopes, than through one of them only, tho’ 

they have the very fame magnifying power. But this 
is only an illufion, occafioned by the dronger impref- 

fion that two equal images, equally illuminated, make 

upon the eye. This advantage, however, is counter- 

g4 balanced by the inconvenience attending theufeof it. 
Telefcopes The firft who didinguifhed themfelves in grinding 
of Campanite]efc0pjc glafTes were two Italians, Eudachio Divini 
and Divim.at j^ome> an(j Campani at Bologna, whofe fame was 

much fupperior to that of Divini, or that of any 

other perfon of his time ; thoagh Divini himfelf pre¬ 

tended, that, in all the trials that were made with 

their glafTes, his, of a great focal didance, performed 

better than thofe of Campani, and that his rival was 

not willing to try them fairly, viz. with equal eye- 
glaffes. It is generally fuppofed, however, that Cam¬ 

pani realy excelled Divini, both in the goodnefs and 

the focal length of his objeft-glaffes. It was with 
telefcopes made by Campani that Caffini difcovered 

the neared fatellites of Saturn. They were made by 

the exprefs order of Lewis XIV. and were of 86, 

joo, and 136 Parifian feet focal length. 
Campani fold his lenfes for a great price, and took 

every pofBble method to keep his art of making them 

a fecret. His laboratory was inacceffible to all the 

world, till after his death ; when it was purchafed by 
Pope Benedict XIV. who made a prefent of it to the 

academy called the Injiitutey eftablifhed in that city ; 

and by the account which M. Fougeroux has given of 

what he could difcover from it, we learn, that (except 
a machine, which M. Campani conftru&ed, to work 

the bafons on which he ground his glafTes) the good¬ 

nefs of his leflfes depended upon the clearnefs of his 
glafs, his Venetian tripoli, the paper with which he 

polifhed his glafTes, and his great fltill and addrefs as 
a workman. It was alfo the general opinion at 

Bologna, that he owed a great part of his reputation 
to the fecrecy and air of myftery which he affefted ; 

and that he made a great number of objeft-glaffes 
which he reje&ed, fhewing only thofe that were very 

good. He made few lenfes of a very great focal 

diflance ; and having the misfortune to break one of 

141 feet in two pieces, he took incredible pains to 
join the two parts together, which he did at length 

effedlually, fo that it was ufed as if it had been entire; 

but it is not probable that lie would have taken fo 

much pains about it, if, as lie pretended, he could 

very eafily have made another as good. 
Sir Paul Neille, Dr Hooke fays, made telefcopes 

pf 36 feet, pretty good, and one of 50, but not of 
proportional goodnefs. Afterwards Mr Reive firft, 

and then Mr Cox, who were the mod celebrated in 

England as grinders of optic glafTes, made fome 

good ones of 50 and 60 feet focal didance, and Mr 
Cox made one of 100; but how good, Dr Hooke 

could not affert. 
Borelli, alfo, in France made objedt-glaffes of a 

great focal length, one of which he prefented to the 

royal fociety ; but we do not find any particular ac- 

3; count of their goodnefs. 
Tixtraordi- With refpeft to the focal length of telefcopes, thefe 
nary ohje£t-anj aj] others were far exceeded by M. Auzout, who 

by Mi"3 6 ma^e one objcft-glafs of 600 feet focus; but he was 
Auzout*. never able to manage it, fo as to make any ufe of it. 

Hartfocker is even Paid to have made fome of • ftill 
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greater focal length; but this ingenious mechanic, 

finding it impoffible to make ufe of objeft-glafTes, the 

focal didance of which was much lefs than this, when 

they were inclofed in a tube, contrived a method of 
ufing them without a tube, by fixing them at the top 
of a tree, a high wall, or the roof of a houfe. 85 

Mr Huygens, who was alfo an excellent mechanic,Telefcopes 

made confiderable improvements in the method ofufed with* 
ufing an obje&glafs without a tube. He placed itout tu'jes* 

at the top of a very long pole, having previoufly in¬ 

clofed it in a fhort tube, which was made to turn in 
all dire&ions, by means of a ball and focket- The 

axis of this tube he could command with a fine filken 
ftring, fo as to bring it into a line with the axis of 

another fhort tube, which he held in his hand, and 

which contained the eye-glafs. In this method lie 
could make ufe of objed-glaffes of the greated magni- 

fying power, at whatever altitude his objeft was, and 

even in the zenith, provided his pole was as long as 
his telefcope ; and, to adapt it to the view of objefts 

of different altitudes, he had a contrivance, by which 

he could raife or deprefs a dage that fupported his ob- 

jeft-glafs at pleafure. 

M. De la Hire made fome improvement in this 

method of managing the objeft-glafs, fixing it in the 

centre of a board, and not in a tube ; but as it is not 

probable that this method will ever be made ufe of, 
fince the difcovery of both reflefting and achromatic 

telefcopes, which are now brought to great perfe&ion, 

and have even micrometers adapted to them, we fhall 
not defcribe this apparatus minutely; but (ball only 

gave a drawing of M. Huygens’s pole, which, with 

a very fhort explanation, will be fufficient for the 
purpofe. In fig. 1. a reprefents a pulley, by the Hate 

help of which a dage c, d, e,f, (that fupports theccviri*’ 
objeft-glafs, k, and the apparatus belonging to it) 

may be railed higher or lower at pleafure, the whole 

being counterpoifed by the weight h, fadened to a 
firing g. n, Is a weight, by means of which the 

centre of gravity of the apparatus belonging to the 

objeft-glafs is kept in the ball and focket, fo that it 
may be eafily managed by the firing /, a, and its axis 

brought into a line with the eye-glafs at a. When it 

was very dark, M. Huygens was obliged to make his 
objeft-glafs vifible by a lantern, y, fo condru&ed as 

to throw the rays of light in a parallel diredtion up 

to it. 
The recolle&ion of the incredible pains which philo- 

fophers of the lad age took in making obfervations, and 

the great expences they were obliged to be at for that 
purpofe, (hould make us fenfible of the obligations we 
are under tofuch men as Gregory, Newton, and Dol- 

lond, who have enabled us to get clearer and more 

fatisfaftory views of the remote parts of our fyftem, 

with, much lefs labour and expence; and fhould like- v 

wife make us more diligent and folicitous to derive all 

the advantages we pofiibly can from fuch capital im¬ 
provements. 

The reafon why it is neceffary to make the com-Wj,y diop- 
mon dioptric telefcopes fo very long, is, that the trie tele¬ 
length of them mud be increafed in no lefs a propor-fcopes mull 

tion than the duplicate of the increafe of their magni-j56 made*®' 
fying power; fo that, in order to magnify twice as 

much as before, with the fame light and difiindt- 

nefs, the tdefcope mud be lengthened four times; and 
to 
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^ to magnify thrice as much, nine times ; and fo on. 

Of the aper- Before we mention the resetting telefcope, it mull be 
tures of re: obferved, that M. Auzout, in a paper delivered to the 
framing te- Royal Society, obferved, that the apertures which the 
Icfcopes. objeX-glaffes of refradting telefcopes can bear with 

diftinXnefs, are in about a fub-duplicate proportion to 
their lengths; and upon this fuppofition he drew up a 

table of the apertures proper for objeX-glaffes of a 

great variety of focal lengths, from 4 inches to 400 

feet. Upon this occafion, however, Dr Hooke ob¬ 
ferved, that the fame glafs will bear a greater or lefs 

aperture, according to the lefs or greater light of the 

objeX. If, for inftance, he was viewing the fun, or 
Venus, or any of the fixed ftars, he ufed fmaller aper¬ 

tures : but if he wanted to view the moon by day¬ 

light; or Saturn, Jupiter, or Mars, by night; he ufed a 

larger aperture. 
But the merit of all thefe improvements was in a 

manner cancelled by the difeovery of the much more 
commodious reflecting telefcope. For a refraXing tele¬ 

fcope, even of rooo feet focus, fuppofing it poffible 
to be made ufe of, could not be made to magnify with 

diftinXnefs more than 1000 times; whereas a reflec¬ 

ting telefcope, not exceeding 9 or iofeet, will magnify 

1200 times. 
“ It mull be acknowledged, (fays Dr Smith in his 

Complete Syftem of Optics), that Mr James Gregory 
of Aberdeen was the firft inventor of the refleXing 

telefcope ; but his conftrudfion is quite different from 

Sir Ifaac Newton’s, and not nearly fo advantageous.” 
But, according to Dr Pringle, Merfennus was the 

man who entertained the firft thought of a refledfor. 

A telefcope with fpecula he certainly propofed to the 
celebrated Defcartes many years before Gregory’s in¬ 

vention, though indeed in a manner fo very unfatisfac- 
tory, that Defcartes, who had given particular atten¬ 

tion to the improvement of the telefcope, was fo far 
from approving the propofal, that he endeavoured to 

convince Merfennus of its fallacy (a). Dr Smith, 
it appears, had never perufed the two letters of Def¬ 

cartes to Merfennus which briefly touch on that fub- 

jedl. 
Again, as to his aflertion,that Gregory’s conftruc- 

tion was not nearly fo advantageous as Newton’s, it 
may be accounted for from his having fet it down ear¬ 

ly in the compofttion of his work, and forgetting to 

qualify it afterwards, when, before the publication, he 

had received pretty fure information to the contrary. 

Or perhaps he was influenced by the examplenf Dr 

Bradley, who had been a moft fuccefsful obferver, and 
yet had always preferred the Newtonian telefcope to 

the other. But we mull certainly adjudge the fupe- 

riority to the latter, as that is now, and has been for 

feveral years pall, the only inftrument of the kind in 

requeft. 
Gregory, a young man of an uncommon genius, 

was led to the invention, in feeking to correX two im- 

perfeXions of the common telefcope: the firft was its 
too great length, which made it lefs manageable; the 

fecond, the incorreXnefs of the image. Mathemati¬ 

cians had demonftrated, that a pencil of rays could 

not be collected in a fingle point by a fpherical lens; 

I c s. 
and alfo, that the image tranfinitted by fuch a lens 

would be in fome degree incurvated. Thefe incon¬ 
veniences he believed would be obviated by fubftituting 

for the objeX-glafs a-metallic fpeculum, of a parabo¬ 

lic figure, to receive the image, and to refleX it to¬ 
wards a fmall fpeculum of the fame metal: this again 

was to return the image to an eye-glafs placed behind 
the great fpeculum, which for that purpofe was to be 

perforated in its centre. This conftruXion he publiih- 

ed in 1663, in his Optica Promotes. But as Gregory, 
as he himfelf declares, was endowed with no mechani¬ 

cal dexterity, nor could find any workman capable of 

realizing his invention, after fome fruitlefs attempts in 

that way he was obliged to give up the purfuit: and 

probably, had not fome new difeoveries been made in 
light and colours, a refleXing telefcope would never 

more have been thought of, confidering the difficulty 

of the execution, and the fmall advantages that could 

accrue from it, deducible from the principles of optics 
that were then known. 

But Newton, whofe happy genius for experimental 

knowledge was equal to that for geometry, happily in- 

terpofed, and faved this noble invention from well- 
nigh perilhing in its infant-ftate. He likewife at an 

early period of lffe had applied himfelf to the improve¬ 

ment of the telefcope; but imagining that Gregory’s 
fpecula were neither very necefiary, nor likely to be 

executed, he began with profecuting the views of De¬ 

fcartes, who aimed at making a more perfeX image 
of an objeX, by grinding lenfes, not to the figure of a 

fphere, but to that of one of the conic feXions. Now, 
whilft he was thus employed, three years after Gre¬ 

gory’s publication, he happened to take to the exa¬ 
mination of the colours formed by a prifm, and having 

by the means of that Ample inftrument difeovered the 
different refrangibility of the rays of light, he then 

perceived that the errors of telefcopes, arifing from 

that caufe alone, were fome hundred -times greater 

than fuch as were occafioned by the fpherical figure of 

lenfes. This circumftance, forced, as it were, Newton 
to fall into Gregory’s track, and to turn his thoughts 

to refleXors. The different refrangibility of the 
rays of light (fays he, in a letter to Mr Oldenburg, 
fecretary to the Royal Society, dated in Feb. 1672), 

made me take reflexions into confideration; and find¬ 

ing them regular, fo that the angle of refleXion of all 

forts of rays was equal to the angle of incidence, I un- 

derftood, that by their mediation optic iriftruments 

might be brought to any degree of perfeXion imagin¬ 
able, providing a refleXing fubftance could be found 

which would polifh as finely as glafs, and refleX as 

much light as glafs tranfmits, and the art of commu¬ 

nicating to it a parabolic figure be alfo obtained. A- 

midft thefe thoughts I was forced from Cambribge by 

the intervening plague, and it was more than two years 
before I proceeded further.” 

It appears, then, that if Newton was not the firft 
inventor of the refleXing telefcope, he was the main 

and effeXual iuventor. By the force of his admirable 

genius, he fell upon this new property of light; and 

thereby found, that all lenfes, of whatever figure, would 

be affeXed more or lefs with fuch prifmatic aberrations 
31 D 2 of 

(a) Lettres de Defcartes, tome ii. printed at Paris in 1657, lett. 29. and 32. Sep this point difeufled by two 
learned and candid authors, M. le Roi in the Encyclopedic, under the article Telefcope, and M. Montecula in iiifl. 
des Mat hem. tome ii. p. 644, 
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of the rays as would be an infuperable obftacle to the 

perfeiflion of a dioptric telefcope. 
It was towards the end of r668, or in the beginning 

of the following year, when Newton, being thus obli¬ 
ged to have recourfe to reflectors, and not relying on 

any artificer for making his fpecula, fet about the work 

himfelf, and early in the year 1672 completed two 

fmall reflecting telefcopes. In thefe he ground the 
great fpeculum into a fpherical concave ; not but that 

he approved of the parabolic form propofed by Gre¬ 

gory, though he found himfelf unable to accomplifh 
it. In the letter that accompanied one of thefe in- 

ftruments which he prefented to the Society, he writes, 

that though he then defpaired of performing that 

work (to wit, the parabolic figure of the great fpecu- 

lum) by geometrical rules, yet he doubted not but 

that the thing might in fome meafure be accomplifhed 

by mechanical devices.” 
Not lefs did the difficulty appear to find a metallic 

fubftance that would be of a proper hardnefs, have the 

feweft pores, and receive the fmootheft polifh : a dif¬ 

ficulty in truth which he deemed almoft unfurmount- 

able, when he confidered, that every irregularity in a 
reflecting furface would make the rays of light llray 

five or fix times more out of their du» courfe, than the 

like irregularities in a refraCling one. In another let¬ 

ter, written foon after, he tells the fecretary, “ that 

he was very fenfible that metal reflcfts lefs light than 

glafs tranfmits; but as he had found fome metallic 

fubftances to be more ftrongly refleCtive than others, 

to polifh better, and to be freer from tarnifhing 

than others, fo he hoped that there might in time 

be found out fome fubftances much freer from thefe 
inconveniences than any yet known.” Newton there¬ 

fore laboured till lie found a compofition that anfwer- 
ed in fome degree, and left it to thofe who fhould 

come after him to find a better, and prefented a re¬ 

flecting telefcope to the Royal Society; from whom he 

received fuch thanks as were due to fo curious and va¬ 

luable a prefent. And Huygens, one of the greateft 

geniufes of the age, and himfelf a diftinguiflied impro¬ 

ver of the refraftor, no fooner was informed by Mr 

Oldenburg of the difeovery, than he wrote in anfwer, 

“ that it was an admirable telefcope; and that Mr 

Newton had well confidered the advantage which a 

concave fpeculum had above convex glafies in collec¬ 
ting the parallel rays, which according to his own cal¬ 

culation was'very great: Hence that Mr Newton 
could give a far greater aperture to that fpeculum than 

to an objeCt-glafs of the fame diftance of focus, and 
confequently much more magnify in his way than by 
an ordinary telefcope: Befides, that by the refleCtor 

he avoided an inconvenience infeparable from objeCt- 

glafles, which was the obliquity of both their fur- 

faces, which vitiated the refraction of the rays that 

pafs towards the fides of the glafs, and did more hurt 

than men were aware of: Again, that by the mere 

reflection of the metalline fpeculum there were not fo 
many rays loft as in glades, which reflected a confide- 

rable quantity by each of their furfaces, and befides in¬ 
tercepted many of them by the abfeurity of their mat¬ 

ter: That the main bufinefs would be, to find a mat¬ 

ter for this fpeculum that would bear as good and even 
a polifh as glafs. Laftly, he believed that Mr Newton 

had not been without coniidcring the advantage which 
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a parabolic fpeculum would have over a fpherical one 

in this conftruCtion; but had defpaired, as he himfelf 
had done, of working other furfaces than fpherical 

ones with due-exaCtnefs.” Huygens was not fatisfied 
with thus, expreffing to the fociety his high approba¬ 

tion of the late invention: but drew up a favourable 

account of the new telefcope, which he caufed to 

be publifhed in the Journal des Scavans for the year 
1672, and by that channel it was foon known over 
Europe. 

But how excellent foever the contrivance was ; how 
well foever fupported and announced to the public; 

yet whether it was that the artifts were deterred by 

the difficulty and labour of the work, or that the dif- 

coveries even of a Newton were not to be exempted 
from the general fatality attending great and ufeful in¬ 

ventions, the making a Jlonu and vexatious progrefs to 
the authors ; the faCt is, that, excepting an unfuccefs- 

ful attempt which the fociety made, by employing an 

artificer to imitate the Newtonian conftruCtion, but 

upon a larger fcale, and a difguifed Gregorian tele¬ 
fcope, fet up by Caflegrain abroad as a rival to New- 

'ton’s, and that in theory only (for it never was put in 

execution by the author), no refleCtor was heard of for 

nearly half a century after. But when that period was 

elapfed, a reflecting telefcope was at laft produced to 

the world of the Newtonian conftruCtion by Dr Had¬ 

ley, which the author had the fatisfadtion to find exe¬ 

cuted in fuch a manner as left no room to fear that 

the invention would any longer continue in obfeurity. 
This memorable event was owing to the genius, 

dexterity, and application, of Mr Hadley the in¬ 

ventor of the refledting quadrant, another moft va¬ 

luable inftrument. The two telefcopes which New¬ 
ton had made were but fix inches long, were held 

in the hand for viewing objedts, and in power were 

compared to a fix-feet refradlor ; whereas Had¬ 
ley’s was above five feet long, was provided with a 

well-contrived apparatus far managing it, and equalled 

in performance the famous aerial telefcope of Huy¬ 

gens of 123 feet in length. Excepting as to the man¬ 

ner of making the fpecula, we have, in the tranfadtions 

of 1723, a complete defeription, with a figure, of this 
telefcope, together with that of the machine for mo¬ 

ving it ; but, by a ftrange omiffion, Newton’s name is 
not once mentioned in that paper, fo that any per- 

fon not acquainted with the hiftory of the inven¬ 

tion, and reading that account only, might be apt 

to conclude that Hadley had been the foie contriver 

of it. 
The fame celebrated artift, after finifiiing two tele¬ 

fcopes of the Newtonian conftruCtion, accomplifhed a 

third in the Gregorian way; but, it would feem, lefs 
fuccefsfully, by Dr Smith’s declaring fo ftrongly in 

favour of the other. Mr Hadley fpared no pains to 
inftrudt Mr Molyneux and the reverend Dr Bradley ; 

and when thofe gentlemen had made a fufficient pro¬ 

ficiency in the art, being defirous that thefe telefcopes 

fhould become more public, they liberally communica¬ 
ted to fome of the principal inftrument-makers of Lon¬ 

don the knowledge they had acquired from him. Now 

fuch fcholars, as it is eafy to imagine, foon advanced 
beyond their mailers, and completed refleCtors by 

other and better method? than what had been taught 

them.. 
Ccr- 
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Certain it is, at leaft, that Mr James Short, as ear 

ly as the year 1734, had fignalized himfelf at Edin¬ 
burgh by his work of this kind. Mr Maclaiirin 

wrote that year to Dr Jurin, “ that Mr Short, who 
had begun with making glafs fpecula, was then ap¬ 

plying himfelf to improve the metallic; and that, by 

taking care of the figure, he was enabled to give them 

larger apertures than others had done; and that upon 

the whole they furpaffed in perfe&ion all that he had 
feen of other workmen.” He added, “ that Mr 

Short’s telefcopes were all of the Gregorian conftrnc- 

tion ; and that he had much improved that excellent 
invention.” This chara&er of excellence Mr Short 

maintained to the laft; and with the more facility, as 

he had been well grounded both in the geometrical 

and philofophical principles of optic3, and upon the 

whole was a mod intelligent perfon in whatever rela¬ 

ted to his profeffion. It was fuppofed he had fallen 
upon a method of giving the parabolic figure to his 

great fpeculum; a point of perfe&ion that Gregory 

and Newton had wiftied for, but defpaired of attain¬ 

ing ; and that Hadley had never, as far as we know, 
attempted, either in his Newtonian or Gregorian te- 

lefcope. Mr Short indeed faid he had acquired that 
faculty, but never would tell by what peculiar means 

he effected it; fo that the fecret of working that con¬ 

figuration, whatever it was, as far as it then appear¬ 
ed, died with that ingenious artift. Mr Mudge, how¬ 

ever, hath lately realized the expe&ation of Sir Ifaac 
Newton, who, above 100 years ago, prefaged that 

the public would one day polfefs a parabolic fpeculum, 

not accomplifhed by mathematical rules, but by me¬ 

chanical devices. 
This was a defideratum, but it was not the only 

want fupplied by this gentleman: he has taught us 

likewife a better compoiition of metals for the fpecu¬ 
la, how to grind them better, and how to give them a 

finer polifh; and this laft part, (namely, the polilh), 

he remarks, was the moft difficult and effential of the 
whole operation. “ In a word, (fays Sir John Pringle), 

I am of opinion, there is no optician in this great city 

(which hath been fo long and fo juftly renowned for 
ingenious and dextrous makers of every kind of ma¬ 

thematical inftruments) fo partial to his own abilities 

as not to acknowledge, that, however fome parts of 

the mechanical procefs now difclofed might have been 

known before by individuals of the profeffion, yet 

that Mr Mudge hath opened to them all fome new 

and important lights, and upon the whole hath 
greatly improved the art of making reflecting tele- 

po fcopes.” 
Account of The greateft improvement in refracting telefcopes is 
Mr Dol- that of Mr Dollond, of which an account has already 
on sim- been given in a preceding fedtion, wherein his difeo- 

provements . . r . ‘ r & . , . , „ 
veries in the lcience or Uptics were explained. Hut, 

befides the obligation we are under to him for correc¬ 

ting the abberration of the rays of light in the focus 

of objedt-glafles, arifing from their different refrangi- 

bility, he made another confiderable improvement in 
telefcopes, viz. by corredting, in a great meafure, 

both this kind of aberration, and alfo that which arifes 

from the fpherical form of lenfes, by an expedient of 

a very different nature ; viz. increafing the number of 

cye-glaffes. 

If any perfon, fays he, would have the vifual angle 
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of a telefcope to contain 20 degrees, the extreme pen¬ 
cils of the field muft be bent or refra&ed in an angle 

of 10 degrees ;. which, if it be performed by one eye- 

glafs, will caufe an aberration from the figure, in pro¬ 

portion to the cube of that angle ; but if two glaffes 
are fo proportioned and fituated, as that the refradtion 

may be equally divided between them, they will each 

of them produce a refra&ion equal to half the required 
angle ; and therefore, the aberration being in propor¬ 

tion to the cube of half the angle taken twice over, 

will be but a fourth part of that which is in propor¬ 

tion to the cube of the whole angle ; becaufe twice 

the cube of 1 is but £ of the cube of 2 ; fo the aber¬ 
ration from the figure, where two eye-glaffes are 

rightly proportioned, is but a fourth of what it mull 

unavoidably be where the whole is performed by a 

Angle eye-glafs. By the fame way of reafoning, when 

the refradlion is divided between three glaffes, the 

aberration will be found to be but the ninth part of 
what would be produced from a Angle glafs ; becaufe 

three times the cube of 1 is but one-ninth of the cube 

of 3. Whence it appears, that by increafing the num¬ 

ber of eye-glaffes, the indiftinftnefs which is obfet- 

ved near the borders of the field of a telefcope may 

be very much diminilhed, though not entirely taken 
away. 

The method of corre&ing the errors arifing from 

the different refrangibility of light is of a different con- 
fideration from the former. For, whereas the errors 

from the figure can only be diminifhed in a certain 

proportion according to the number oPglaffes, in this 
they may be entirely corre&ed by the addition of only 

one glats; as we find in the aftronomical telefcope, that 
two eye-glaffes, rightly proportioned, will caufe the 

edges of objedls to appear free from colours, quite to 

the borders of the field. Alfo in the day-telefcope, 

where no more than two eye-glaffes are abfolutely ue- 

ceffary for eredting the objedft, we find, that by the 
addition of a third, rightly fituated, the colours, 

which would otherwife make the image confufed, are 

entirely removed. This, however, is to be under- 

ftood with fome limitation: for though the different 
colours into which the extreme pencils mult neceffarily 

be divided by the edges of the eye-glaffes, may in 
this manner be brought to the eye in a direction pa¬ 

rallel to each other, fo as^by the humours of the eye, 

to be made to converge to a point on the retina; yet,, 

if the glaffes exceed a certain length, the colours may 

be fprtad too wide, to be capable of being admitted 

thro’ the pupil or aperture of the eye; which is the 
reafon, that in long telefcopes, conftrudted in the 

common manner, with three eye-glaffes, the field is al¬ 

ways very much contradled. 
Thefe confiderations firft- fetMr Dollond on contri¬ 

ving how to enlarge the field, by increafing the num¬ 

ber of eye-glaffes without any hindrance to the diftindt- 

nefs or brightnefs of the image; and though others 
had been about the fame work before, yet, obferving 

that fome five-glafs telefcopes which were then made 

would admit of farther improvement, he endeavoured 

to conftrudt one with the fame number of glaffes in a 

better manner; which fo faranfwered his expectations, 

as to be allowed by the beft judges to be a confider¬ 
able improvement on the former. *" -*• 

Encouraged by this fuccefs, he refolved to try if he 

could; 



5516 OPT 
could not make fome farther enlargement of the field, 

' by the addition of another glafs, and by placing and 

proportioning the glaffes in fuch a manner as to cor- 
reft the aberrations as much as poflible, without any 

detriment to the diftinftnefs ; and at laft he obtained 

as large a field as is convenient or neceffary, and that 

even in the longeft telefcopes that can be made. 
Thefe telefcopes with fix glades having been well 

received, and fome of them being gone into foreign 

parts, it feemed a proper time to the author to fettle 

the date of his invention ; on which account he drew 

up a letter, which he addrefled to Mr Short, and which 

91 was read at the Royal Society, March 1, 1753- 
Mr Smith’s Various other attempts were made about this time 

(horfer^te-* to ^01ten an<^ otherwife improve telefcopes. A- 
lei'copes. mong thefe we muft juft mention that of Mr Caleb 

Smith, who, after giving much attention to the fubjeft, 

thought that he had found it poflible to reftify the 

errors which arife from the different degrees of refran- 

gibility, on the principle that the fines of refraftion, 

or rays differently refrangible, are to one another in a 
given proportion, when their fines of incidence are 

equal; and the method which he propofed for this pur- 

pofe was to make the fpeculums of glafs inftead of 

metal, the two furfaces having different degrees of con¬ 

cavity. But we do not find that his fcheme was ever 

executed ; nor is it probable, for reafons which have 

been mentioned, that any advantage could be made 

91 of it. 
Equatorial To Mr Short we are indebted for the excellent con- 
telefcope, trivance of an equatorial telefcope, or, as he likewife 

obfervatorv ca"ec^ it, a portable obfervatory; for with it pretty ac- 
^ curate observations may be made with very little tronble, 

by thofe who have no building adapted to the purpofe. 

The inltrumerit copfifts of an ingenious piece of ma¬ 
chinery, by the help of which a telefcope mounted upon 

it may be directed to any degree of right afccnfion or 

declination, fo that the place of any of the heavenly 
bodies being known, they may be found without any 

trouble, even in the dayrtime. Alfo, being made to 
turn parallel to the equator, any objeft is eafily kept 

in view, or recovered, without moving the eye from its 

fituation. By this inftrument, Mr Short informs us, that 
mod of the ftars of the firft and fecond magnitude have 

been fecn even at mid-day, and the fun rtiining bright; 

as alfo Mercury, Venus, and Jupiter. Saturn and Mars 

are not fo eafy to be feen, on account-of the faintnefs 
of their light, except when the fun is but a few hours 

above the horizon. This particular effeft depends up¬ 

on the telefcope excluding almoft all the light, except 
what comes from the objeft itfelf, and which might 

otherwife efface the impreflion made by its weaker light 

upon the eye. Any telefcope of the fame magnifying 
power would have the fame effeft, could we be fure of 

pointing it right. For the fame reafon, alfo, it is that 

liars are vifible in the day-time from the bottom of a 

deep pit. 
95 ob In order to enable us to fee the fixed ftars in the 

ftvve the day-time, it is neceffary to exclude the extraneous 
ftars in the light as much as poflible. For this reafon the greater 
day-time, magnifying power of any telefcope is ufed, the more 

eafily a fixed ftarwill be diftinguilhed in the day-time; 

the light of the ftar remaining the fame in all magni- 

fying powers of the fame telefcope, but the ground 

upon which it is feen becoming darker by increafing 
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the magnifying power; and the viAbility of a ftar de¬ 
pends very much upon the difference between its own 

light and that of the ground upon which it is feen. A 

fixed ftar will be very nearly equally vifible with tele¬ 

fcopes of very different apertures, provided the magni- 
fying power remains the fame. 

If a comet, or any other heavenly body, be viewed 

through this equatorial telefcope, properly rectified, it 

is feen immediately by the help of the fame machinery 
what is its true place in the heavens. Other aftrono- 

mical problems may alfo be folved by it, with great 

eafe and certainty. But a particular defcription of it* 
conftruftion and ufes, will be afterwards given. 94 

M. ALpinus propofes to bend the tubes of long te- Mr^Epi- 

lefcopes at right angles, fixing a plane mirror in then"^*^“ 

angle, in order to make them more commodious for bending the 
viewing objefts near the zenith of the obferver; and tubes ®f tc- 
he gives particular inftruftions how to make them in Scopes, 

this form, efpecially when they are furaifhed with mi¬ 

crometers. We are alfo informed that a little plane 
fpeculum is fometimes placed betwixt the laft eye-glafs 

and the eye in the reflefting telefcopes, at an angle of 

450, for the fame purpofe. 

The invention of Microscopes was not much later Hirto/y of 
than that of telefcopes; and, according to Borellus,microfcopes 

whofe account we do not find to have been called in 
queftion by any perfon, we are indebted for them to 

the fame author, at lead to Z. Janfen, in conjunc¬ 
tion with his fon ; and for this latter favour we may, 

perhaps, be confidered as under more obligation to 

them than for the former, the microfcope having more 

various and extensive ufes, with refpeft to philofophy, 

than the telefcope. In our ideas, however, it ap¬ 
pears fomething greater, and more extraordinary, to 

be able to fee objefts too diftant to be perceived by 
the naked eye, than thofe that are too near to be feen 

by us; and therefore there is more of the fublime in 

the telefcope than the microfcope. Thefe two inftru- 

ments, though different in their application^ are not- 
withftanding very Gmilar; as both of them aflift us 

in the difcovery of objefts that we mnft otherwife have 

remained unacquainted with, by enlarging the angle 

which they fubtend at the eye. 

The Janfens, however, have not always enjoyed, 
undiftnrbed, .that (hare of reputation to which they 

feem to be intitled, with refpeft either to the telefcope 

or the microfcope. The difcovery of the latter, in par¬ 
ticular, has generally been confidered as more uncer¬ 

tain than that of the former. All that many writers 

fay we can depend upon is, that microfcopes were firft 

ufed in Germany about the year 1621. Others fay 
pofitively, that this inftrument was the contrivance of 

Cornelius Drebell, no philofopher, but a man of cu- 

riofity and ingenuity, who alfo invented the thermo¬ 

meter. 
According to Borellus, Zacharias Janfen and his 

fon prefented the firft microfcopes they had conftruc- 

ted to prince Maurice, and Albert archduke of Au- 

ftria. William Bore!!, who gives this account in a 

letter to his brother Peter, fays, that when he was am- 
baffador in England, in 1619, Cornelius Drebell, with 

whom he was intimately acquainted, (hewed him a mi¬ 

crofcope, which he Paid was the fame the archduke 

had given him, and had been made by Janfen lhmfelf. 
This 
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This inftrument was not fo fiiort as they are generally 

made at prefent, but was fix feet long, confining of a 

tube of gilt copper, an inch in diameter, fupported by 
three brafs pillars in the (hape of dolphins, on a bafe 

of ebony, on which the fmall objefts were placed. 
Microfcope This telefcope was evidently a compound one, or 
made by rather fomething betwixt a telefcope and a micro- 
jan en. fCOpCj what we fiiould now, perhaps, choofe to call 

a megalafcope; fo that it is poffible that fingle mi- 
crofcopes might have been known, and in ufe, fome 

time before: but perhaps nobody thought of giving 

that name to fingle lenfes; though, from the firft ufe of 

lenfes, they could not but have been ufed for the pur- 

pofe of magnifying fmall objefts. In this fenfe we 

have feen, th3t even the ancients were in poffeffiou of 

microfcopes; and it appears from Jamblicus and Plu¬ 

tarch, quoted by Dr Rogers, that they gave fuch in- 

ftruments as they ufed for this purpofe the name of 

dioptra. As fpeitacles were certainly in ufe long be¬ 
fore the invention of telefcopes, one can hardly help 

concluding, that lenfes mull have been made fmaller, 

and more convex, for the purpofe of magnifying of 

minute obje&s; efpecially as the application of this 

kind of microfcope was nearly the fame with that of a 

fpe&acle glafs, both of them being held clofe to the 

eye. At what time lenfes were made fo fmall as we 
now generally ufe them for magnifying in fingle 

microfcopes, we have not found. But as this mud ne- 

cefiarily have been done gradually, the only proper ob¬ 
ject of inquiry is the invention of the double, or com¬ 

pound microfcope; and this is clearly given, by the 

evidence of Borellus above-mentioned, to Zacharias 

Janfen, the inventor of the telefcope, or his fon. 

The invention of compound microfcopes is claimed 

by the fame Fontana who claimed the difcovery of te¬ 

lefcopes; and though he did not publilh any account 

of this improvement till the year 1646 (nothwithftand- 

ing he pretended to have made the difcovery in 1618), 
Montucla, not having attended perhaps to the tefti- 

mony of Borellus, is willing to allow his claim, as he 

thought there was no other perfon who feemed to have 
any better right to it. 

B DWini Euftacliio Divini made microfcopes with two com- 
y 1 11 mon obje6t-glafles, and two plano-convex eye-glafles 

joined together on their convex fides fo as to meet in 

a point. The tube in which they were inclofed was 

as big as a man’s leg, and the eye-glaffes almoft as 
broad as the palm of a man’s hand. Mr Oldenburg, 

fecretary to the royal fociety, received an account of 

this inftrument from Rome, and read it at one of their 
meetings, Auguft 6, 1668. 

By Halt- was in l^'s Per‘°d that Hartfocker improved 
focker. fingle microfcopes, by ufing fmall globules of glafs, 

made by melting them in the flame of a candle, in- 

ftead of the lenfes which had before been made ufe of 

for that purpofe. By this means he firft difeovered the 

animalcula in femine mafcultno, which gave rife to a 
new fyftem of generation. A microfcope of this kind, 

confiding of a globule of -r1^ of an inch in diameter, 

M. Huygens demonftrated to magnify too times; and 
fince it is eafy to make them of lefs than half a line in 

diameter, they may be made to magnify 300 times. 

Were it not for the difficulty of applying objefls to 

thefe magnifiers, the want of light, and the fmall field 

of diftinft vifion, they would certainly have been the 
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moft perfefl of all microfcopes. pp 

But no man diftinguifhed himfelf fo much by mi- Ry Leeu- 
crofcopical difeoveries as the famous M. Leeuenhoek, wenhoek. 

though he ufed only fingle lenfes with fhort foci, pre¬ 

ferring diftin&nefs of vifion to a large magnifying 
power. 

M. Leeuwenhoek’s microfcopes were all fingle ones, 
each of them confiding of a fmall double convex-glafs, 
fet in a focket between two filver plates rivetted toge¬ 

ther, and pierced with a fmall hole ; and the objedl 

was placed on the point of a needle, fo contrived, as 

, to be placed at any diftance from the lens. If the ob¬ 
jects were folid, he fafleued them with glue ; and if 

they were fluid, or on other accounts required to Le 

fpread upon glafs, he placed them on a fmall piece of 

Mufcovy talc, or glafs blown very thin ; which he af¬ 
terwards glued to his needle. He had, however, a dif¬ 

ferent apparatus for viewing the circulation of the blood, 
which he could fix to the fame microfcopes. 

The greateft part of his miferofeopes M. Leeuwen¬ 
hoek bequeathed to the royal fociety. They were con¬ 

tained in a fmall Indian cabinet, in the drawers of 

which were 13 little boxes, or cafes, in each of. which 

were two microfcopes, neatly fitted up in filver; and 

both the glafs and the apparatus were made with his 
own hands. 

The glafs of all thefe lenfes is exceedingly clear, but 

none of them magnifies fo much as thofe globules 

which are frequently ufed in other microfcopes ; but 

Mr Folkes, who examined them, thought that they 

(hewed objects with much greater diftindlnefs, which 

M. Leeuwenhoek principally valued. His difeoveries, 

however, are to be aferibed not fo much to the good- 

nefs of his glafles, as to his great judgment,, acquired 

by long experience, in ufing them. He alfo.particu- 

larly excelled in his manner of preparing objects for 

being viewed to the moft advantage. 

Mr Baker, who alfo examined M. Leeuwenhoek’s 
microfcopes, and made a report concerning them to the 

royal fociety, found that the greateft magnifier among 
them enlarged the diameter of an objefk about 1C0 

times, but that all the reft fell much (hort of that 

power; fo he concluded that M. Leeuenhoek mult 

have had other microfcop#3 of a much greater magni- 
fying power for many of his difeoveries. And it ap¬ 

pears, he fays, by many circumfiances, that he had fuch 

microfcopes. 

It appears from M. Leeuwenhoek’s writings, that 

he was not unacquainted with the method of viewing 

opaque obje&s by means of a fmall concave reflediing 

mirror, which was afterwards improved by M. Lie- 
berkhun. For, after deferibing his apparatus for 

viewing eels in glafs tubes, he adds, that he had an 
inftrument to which he ferewed a microfcope fet in 

brafs, upon which microfcope he fattened a little difh 

of brafs, probably that his eye might be thereby afiifted 

to fee objects better; for he fays he had filed the brafs 

which was round his microfcope as bright as he could, 

that the light, while he was viewing objedls, might 

be reflected from it as much as poffible. This mi¬ 

crofcope, with its difh, (of which an exa£t copy, 

taken from the picture in his works, may be feen, 
Plate CCVIII. fig. 2.) feems fo like our opaque mi¬ 

crofcope, with its filver fpeculum, that it may well be 

fuppofed to have given the hint to the ingenious in- 



55i8 OPT 

ventor of it, provided*he ever attended to it. 

''"Wilfon’s I7°2» Wilfon made feveral ingenious im- 
microfcope. provements in the method of ofing fingle magnifiers, 

for the purpofe of viewing tranfparent objeds; and 

they have been fo generally approved, that hardly any 

other method is made ufe of at this day. The capital 

advantage attending this microfcope confifts in its be¬ 

ing furnifhed with a pretty large lens, to throw light 

upon the objeds, and alfo with a fine fcrew and 
fpring, to bring them nearer, or remove them farther 

from the magnifier at pleafure. This microfcope is 

alfo a neceffary part of the folar microfcope, invented 

ioi afterwards. 
Adams’s In 1710, Mr Adams gave to the Royal Society the 

making do- following account of his method of making fmallglobules 

bnles for for large magnifiers. He took a piece cf fine window- 
large mag. glafs, and cut it with a diamond into as many lengths as 
niters. j,e thought proper, not exceeding |-of an inch in breadth; 

then, holding one of them between the fore-finger and 

thumb of each hand over a very fine flame, till the 

glafs began to foften, he drew it out till it was as fine 

.as a hair, and broke; then putting each of the ends 
into the pureft part of the flame, he had two globules 

prefently, which he could make larger or lefs at plea¬ 

fure. If they were held a long time in the flame, they 

would have fpots in them, fo that he drew them out 
prefently after they became round. The ftem he broke 

off as near to the globule as he could, and lodging 

the remainder between the plates, in which holes were 

drilled exadly round, the microfcope, he fays, per¬ 
formed to admiration. Through thefe magnifiers, 

he fays, that the fame thread of very fine muflin 
appeared three or four times bigger than it did in the 

10i largeft of Mr Wilfon’s magnifiers. 

Temporary The ingenious Mr Grey bit upon a very eafy expe- 
microfcopesjjjent to make very good temporary microfcopee, at a 

ky Mr very little expence. They confift of nothing but very 

fmall drops of water, taken up with a point of a pin, 

and put into a fmall hole made in a piece of metal. 

Thefe globules of water do not, indeed, magnify fo 

much as thofe which are made of glafs of the fame 

£ze, becaufe the refradive. power of water is not fo 

great; but'the fame purpofe will be anfwered nearly 

as well by making them fomewhat fmaller. 
The fame ingenious perfon, obferving that fmall 

heterogeneous particles inclofed in the glafs of which 

microfcopes are made, were much magnified when 

thofe glaffes were locked through, thought of making 
his microfcopes of water that contained living snimal- 

cula, to fee how they would look in this new fituation; 

and he found his fcheme to anfwer even beyond his 
ntmoft expedation, fo that he could not even account 

for their being magnified fo much as they were: for 

it was much more than they would have been magni¬ 

fied if they had been placed beyond the globule, in 

the proper place for viewing objeds. But Montucla 
obferves, that, when any objed is inclofed within this 

fmall tranfparent globule, the hinder-part of it ads 

like a concave mirror, provided they be fituated be¬ 

tween that furface and the focus; and that, by this 

means, they are magnified above 34- times more than 

they would have been in the ufual way. 
After the happy execution of the refleding telefcope, 

it was natural to exped that attempts would alfobe made 

to render a fimilar fervice to microfcopes. Accordingly 

Grey. 
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we find two plans of this kind. The firft was that of 

Dr Robert Barker. His inftrument differs in nothing Dr Barker's 
from the refleding telefcope, excepting the diftance of refleding 
the two fpeculums, in order to adapt it to thofe pen-microfcope, 

cils of rays which enter the telefcope diverging; where¬ 

as they come from very diftant objeds nearly parallel to 
each other. 

This microfcope is not fo eafy to manage as the 

common fort. For vifion by refledion, as it is much 
more perfed, fo it is far more difficult than that by 

refradion. Nor is this microfcope fo ufeful for any 

but very fmall or tranfparent objeds. For the objed, 
being between the fpeculum and image, would, if it 

were large and opaque, prevent a due refledion. *°4 
In Dr Smith’s refleding microfcope there are two re- Srrud1’® 

fleding mirrors, one concave and the other convex, and microfcope. 
•the image is viewed by a, lens. 

This microfcope, though far from being executed 
hi the beft manner, performed, Dr Smith fays, nearly 

aa well as the very beft refrading microfcopes; fo that 

he did not doubt but that it would have excelled them, 

if it had been executed properly. Dr Smith’s own 

account of this inftrument may be feen in his Optics, 
Remarks, p. 94. 10$ 

In 1738 or 1739, M. Lieberkuhn made two capitals°lar 

improvements in microfcopes, by the invention of theand^Vor 

folar microfcope, and the microfcope for opaque objeds. opaque oh^ 
When he was in England in the winter of 1739, bejefts. 
/hewed an apparatus of his own making, for each of 

thefe purpofes, to feveral gentlemen of the Royal So¬ 

ciety, as well as to fome opticians, particularly Mr 

Cuff in Fleet-ftreet, who took great pains to improve 
them. 

The folar microfcope, as made by Mr Cuff, was 

compofed of a tube, a looking-glafs, a convex lens, 
and a Wilfon’s microfcope. Of this, and of another 

conftruded by Mr Martin, a particular defeription 
will be afterwards given. 

The microfcope for opaque objeds remedies the in¬ 

convenience of having the dark fide of an objed next 

the eye. For by means of a concave fpeculum of fil- 
ver, highly poliihed, in the centre of which a magni¬ 

fying lens is placed, the objed is fo ftrongly illumi¬ 

nated that it may be examined with all imaginable eafe 
and pleafure. A convenient apparatus of this kind, 

with four different fpeculums and magnifiers of differ¬ 

ent powers, was brought to perfedion by Mr Cuff. 

M. Lieberkuhn made confiderable improvements in 
his folar microfcope, particularly in adapting it to the 

view of opaque objeds; but in what manner this end 

was effeded, M. iElpinus, who was highly entertained 

with the performance, and who mentions the fad, was 
not able to recoiled ; and the death of the ingenious 

inventor prevented his publifhing any account of it 

himfelf. M. iEpinUB invites thofe perfons who came 

into the poffdfion of M. Lieberkuhn’s apparatus to 
publifh an account of this inftrument; but it doth not 

appear that his method was ever publi/hed. 

This improvement of M. Lieberkuhn’s induced M. 
iEpinus hiinfclF to attend to the fubjed; and by this 

means produced a very valuable improvement in this 
inftrument. For by throwing the light upon the fore- 

fide of any objed by means of a mirror, before it is 

tranfmitted through the objed-lens, all kiuds of objeds 

are equally well reprefented by it. 
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ios M. Euler propofed a fcheme to introduce vifion by ^ 

Refiefteil reflected light into the magic lantern and folar micro- 

I: ufceVTnto k°Pe* by which many inconveniences to which thofe 
! t;ie niicro- inftruments are fubjed, might be avoided. For this 

Hope and purpofe, lie fays, that nothing is neceffary but a large 
: magician- concave mirror, perforated as for a telefcope; and that 

' tein* the light be fo fitnated, that none of it may pafs di¬ 

rectly through the perforation, fo as to fall on the 

images of the objeds upon the fereen. He propofes 

to have four different machines, for objeds of different 

fizes; the firft for thofe of fix feet long, the fecondfor 

thofe of one foot, the third for thofe of two inches, 

and the fourth for thofe of two lines. An idea of this 

contrivance is given in Plate CCVIII. fig. 3. in 

which OD reprefents the concave mirror, E the ob- 

jed, /, / the lights, and A the lens, through which the. 
rays are Uanfmitted to the fereen. 

Several improvements were made in the apparatus 

to the folar microfcope, as adapted to view opaque 

objeds, by M. Zeiher, who made one conftrudion 

for the larger kind of objeds, and another for the fmall 

1 107 ones. 
Mr Mar- Mr Martin having conftruded a folar microfcope of 

1 provement a ^arSer f‘ze than common, for his own ufe, the illu- 
| in the folar m'nat'ng lens being 44 inches in diameter, and all the 
i wicrofcope. other parts of the inftrument in proportion, found, that 

by the help of an additional part, which he docs not 

deferibe, he could fee even opaque objeds very well. 

If he had made the lens any larger, he was aware that 

the heat produced at the focus would be too great for 

the generality of objeds to bear. The expcnce of this 

inftrument, he fays, does not much exceed the price of 
I03 the common folar microfcope. 

i Di Torres's The fmalleft globules, and confequently the greateft 
1 extraordi- magnifiers, for microfcopes, that have yet been execu- 

1 niPin^ini vvere nl3c^e by T. Di Torre of Naples, who, in 
jj crofeope.011'1765, fent four of them to the Royal Society. The 
I largeft of them was only two Paris points in diameter, 

and it was fa id to magnify the diameter of an objed 
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640 times. The fecond was thefize of one Paris point, 

and the third was no more than half of a Paris point, 

or the 144th part of an inch in diameter, and was faid >03 

to magnify the diameter of an objed 2560 times. One^® ufefb* 
of thefe globules was wanting when they came intoMr ^ ,j.er_ 

the hands of Mr Baker, to whofe examination they 

were referred by the Royal Society. This gentleman, 

fo famous for his /kill in microfcopes, and his extraor¬ 
dinary expertnefs in managing them, was not able to 

make any ufe of thefe. With that which magnifies 
the lead, he was not able to fee any objed with fatis- 

fadion ; and he concludes bis account with exprefiing 

his b°pes only, that, as his eyes had been much 

ufed to microfcopes, they were not injured by the 

attention he bad given to them, though he believed 

there were few perfons who would not have been blind¬ 

ed by it. 

The conftrudion of a telefcope with fix eye-glafits 

led M. Euler to a fimilar conftrudion of microfcopes, 

by introducing into them fix lenfes, one of which ad¬ 

mits of fo fmall an aperture, as to ferve, inftead of a 

diaphragm, to exclude all foreign light, though, as he 

fays, it neither leflcns the field of view, nor the bright- 

nefs of objeds. Ifr, 

The improvement of all dioptric inftruments is Difficulties 

greatly impeded by inequalities in the fubftance of theattendinS 

glafs of which they are made; but though many at- „f 

tempts have been made to make glafs without that im-dioptric in- 
perfedion, none of them have been hitherto quite effec- ftruments. 

tual. M. A. D. Merklein, having found fome glafs which 

had been melted when a building was on fire, and which 

proved to make excellent objed-glaffes for telefcopes, 

concluded that its peculiar goodnefs arofe from its not 
having been difturbed when it was in a fluid ftate ; 

and therefore he propofed to take the metal out of the 

furnace in iron veffels, of the fame form that was want¬ 
ed for the glafs; and after it had been perfedly fluid 

in thofe vefftls, to let it fland to cool, without any di- 

fturbance. But this is not always found to anfwer. 

PART II. Theory of Optics. 

THIS part of the fcience contains all that hath 

been difeovered concerning the various motions 

of the rays of light either through different mediums, 

or when refleded from different fubftances in the fame 

medium. It contains alfo the rationale of every thing 

which hath been difeovered with regard to vifion; the 

optical deceptions to which we arc liable ; and, in /hort, 

ought to give the reafon of all the known optical phe¬ 

nomena.-—The fcience is commonly divided into three 

parts, viz. dioptrics, which contains the laws of re- 

fradion, and the phenomena depending upon them ; 

catoptrics, which contains the laws of refledion, and 

the phenomena which depend on them; and laftly 

chromatics, which treats of the phenomena of colour. 

But this definition is of no ufe in a treatife of Optics, 

as molt of the phenomena depend both on refradion 

and refledion ; colour itfelf not excepted. For this 

reafon we have not followed that method of dividing 
our fubjed ; but have explained the particular laws of 

refradion and refledion, afterwards Ihowing how, by 

thefe, the molt remarkable optical phenomena may be 
accounted for. 

Vol. VII. 2 

Sect. I. Of the properties of Light in general.- 

Without entering into any repetition of the con- 

troverfies concerning the nature of Light, which are 

fully fet forth under that article, we /hall here give a 

brief defeription of its properties confidered as the 

fubjed of the optical fcience, and which hold good in 
all cafes without regard to other theories. 

Every vifible body emits or refleds inconceivably 

fmall particles of matter from each point of its furface, 

which iffuc from it continually (not unlike fparks front 

a coal) in ftraight lines and in ail diredions. Thefe 

particles entering the eye, and ftriking upon the retina, 

(a nerve expanded on the back part of the eye to re¬ 

ceive their itnpulfes), excite in our minds the idea of 

light. And as they differ in fubftance, denfity, velo¬ 

city, or magnitude, they produce in us the ideas of 

different colours ; as will be explained in its proper 

place. 
That the particles which conftitute light are ex¬ 

ceedingly fmall, appears from hence, viz. that if a hole 

be made through a piece of paper with a needle, rays 
31 E of 
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of light from every objeX on the farther fide of it are 

capable of palling through it at once without the lead 

confufton ; for any one of thofe objeXs may as clearly 

be feen through it, as if no rays paffed through it from 

any of the reft. Further, if a candle is lighted, and 

there be no obflacle in the way to obftruX the pro- 

grefs of its rays, it will fill all the fpace within two 

miles of it every way with luminous particles, before 

it has loft the leaft fenlible part of its fubftance there- 

by. 
That thefe particles proceed from every point of the 

furface of a vifible body, and in all direXions, is clear 
from hence, viz. becatife wherever a fpeXator is pla¬ 

ced with regard to the body, every point of that part 

of the furface which is turned towards him is vifible 

to him. That they proceed from the body in right 

lines, we are affured, becatife juft fo many and no more 

will be intercepted in their paflage to any place by an 

interpofed objeX, as that objeX ought to intercept, 

fuppofing them to come in fuch lines. 

The velocity with which they proceed from the fur¬ 

face of the vifible body is no lefs furprifing than their 

minutenefs: the method whereby philofophers eftimate 

their fwiftnefs, is by obfervations made on the eclipfes 

of Jupiter’s fatellites; wh ich eclipfes to us appear about 

feven minutes fooner than they ought to do by calcu¬ 
lation, when the earth is placed between the fun and 

him, that is,when we are neareft to him; and as much 

later, when the fun is between him and us, at which 

time we are fartheft from him; from whence it is con¬ 

cluded, that they require about feven minutes to pafs 

over a fpace equal to the diftance between the fun and 

us, which is about 95,000,000 of miles. 

A ftream of thefe particles iffuing from the furface 

of a vifible body in one and the fame direXion, is call¬ 

ed a ray of light. 
As rays proceed from a vifible body in all direXions, 

they neceffarily become thinner and thinner, continu¬ 

ally fpreading themfelves as they pafs along into a lar¬ 

ger fpace, and that in proportion to the fquares of their 

diftances from the body ; that is, at the diftance of 

two fpaces, they are four times thinner than they are 

at one; at the diftance of three fpaces, nine times thin¬ 

ner, and fo on: the reafon of which is, becaufe they 

fpread themfelves in a twofold manner, viz. upwards 

and downwards, as well as fidewife. 
The particles of light are fubjeX to the laws of at¬ 

traXion of coliefion, like other fmall bodies; for if a 

ray of light be made to pafs by the edge of a knife, 

it will be diverted from its natural courfe, and be in- 

fleXed towards the edge of the knife. The like in¬ 

flexion happens to a ray when it enters obliquely in- 

toadenferor rarer fubftance than that in which it was 

before, in which cafe it is faid to be refraXed; the laws 

of which refraXion are the fubjcX of the following 

feXion. 

Sect. II. Of Refraction. 

Light, when proceeding from a luminous body, 

without being refleXed from any opaque fubftance, or 

infleXed by pafling very near one, is invariably found 

to proceed in ftratght lines, without the lead devia¬ 

tion. But if it happens to pafs from one medium to 

another, it always leaves the direXion it had before, 

and affumes a pew one ; and this change of courfe is 
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called its refraction. After having taken this new di- Of 
reXion, it then proceeds invariably in a ftraight line Rcfraflfon. 

till it meets with a different medium, when it is again 

turned out of its courfe. It muft be obferved, how¬ 

ever, that tho’ by this means we may caufe the rays of 

light make any number of angles in their courfe, it is 

impoffible for us to make them deferibe a curve, except 

in one ftngle cafe, namely, where they pafs through 

a medium, the denfity of which uniformly either in- 111 

creafes or decreafes. This is the C3fe with the light ofInrw!?at 

the celtftial bodies, which paffes downwards thro’ our of Hght "de-* 
atmofphere, and likewife with that which is refleXed fcribe a 
upwards1 through it by terreftriai objects. In both curve, 

thefe cafes, it deferibes a curve of the hyperbolic kind ; 

but at all other times it proceeds in ftraight lines, or 

in what may be taken for ftraight lines without any 
fenfible error. 

$ I. The caufe of Refraction, and the law by which it 

is performed. 

The phenomena of refraXion are explained by an Phenomena 
attraXive ptfwer in the medium through which light °f refrac- j 

paffes, in the following manner. All bodies being en-1 
dowed with an attraXive force, which is extended totr\,^1Vg * 

fome diftance beyond their furfaces ; when a ray of power in 
light paffes out of a rarer into a denfer medium (if this t!ie medi- 

latter has a greater attraXive force than the former, aslim* 

is commonly the cafe) the ray, juft before its entrance, 

will begin to be attraXed tow ards the denfer medium; 

and this attraXion will continue to aX upon it, till 

fome time after it has entered the medium; and there¬ 

fore, if a ray approaches a denfer medium in a direc¬ 

tion perpendicular to its furface, its velocity will be 

continually accelerated during its paflage through the 

fpace in which that attraXion exerts itfelf; and there¬ 

fore, after it has paffed that fpace, it will move on, 

till it arrives at the oppofite fide of the medium, with 

a greater degree of velocity than it had before it en¬ 

tered. So that in this cafe its velocity only will be al¬ 

tered. Whereas, if a ray enters a denfer medium 

obliquely, it will not only have its velocity augment¬ 

ed thereby, but its direXion will become lefs oblique 

to the furface. Juft as when a ftone is thrown down¬ 

wards obliquely from a precipice, it falls to the furface 

of the ground in a direXion nearer to a perpendicular 

one, than that with which it was thrown from the 

hand. From hence we fee a ray of light, in pafling 

out of a rarer into a denfer medium, is refraXed to¬ 

wards the perpendicular ; that is, fuppofing a line 

drawn perpendicularly to the furface of the medium, 

through the point where the ray enters,* and extended 

both ways, the ray in pafling through the furface is 

refraXed or bent towards the perpendicular line ; or,^ 

which is the fame thing, the line which it deferibes by 
its motion after it has paffed through the furface, 

makes a lefs angle with the perpendicular, than the 

line it deferibed before. All which may be illuftrated 

in the following manner. 

Let us fuppofe firft, that the ray paffes out of a va¬ 

cuum into the denfer medium ABCD, (fig. 4.) and 

that the attraXive force of each particle in the medium 

is extended from its refpeXive centre to a diftance 

equal to that which is between the lines AB and EF, 

or AB and GH ; and let KL be the path deferibed 

by a ray of light in its progrefs towards lie denfer 
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Of medium. This ray, when it arrives at L, will enter the 

Refraction. attraft;ve forces of thofe particles which lie in AB the 

furface of the denfer medium, and wiil therefore ceafe 

to proceed any longer in the right line KLM, but will 

be diverted from its courfe by being attracted towards 

the line AB, and will begin to defcribe the curve LN, 

palling thro* the furface AB in fome new dire&ion, as 

OQ^ thereby making a lefs angle with a line, as PR, 

drawn perpendicularly through the point N, than it 

would have done had it proceeded iu its firft direction 
KLM. 

Farther, whereas we have foppofed the attractive 

force of each particle to be extended through a fpace 

equal to the diftance between AB and EF, it is evident, 

that the ray, after it has entered the furface, will (till 

be attracted downwards, till it has arrived at the line 

EF ; for, till that time, there will not be fo many par¬ 

ticles above it which will attraCt it upwards, as below, 

that will attraft it downwards. So that after it has 

entered the furface at N, in the direction it will 

not proceed in that direction, but will continue to de¬ 

fcribe a curve, as NS ; after which it will proceed 

ftraight on towards the oppofite fide of the medium, 

being attracted equally every way ; and therefore will 

at lalt proceed in the direction XST, ftill nearer the 

perpendicular PR than before. 

Now if w'e fuppofe ABYZ not to be a vacuum, but 

a rarer medium than the other, the cafe will ftill be 

the fame ; but the ray will not be fo much refraCted 

from its reflilineal courfe, becaufe the attraction of the 

particles of the upper medium being in a contrary di¬ 

rection to that of the attraction of thofe in the lower 

one, the attraction of the denfer medium will in fome 

meafure bedeftroyed by that of the rarer. 

On the contrary, when a ray paffes out of a denfer 
into a rarer medium, if its direction be perpendicular 

to the furface of the medium, it will only lofe fome- 

what of its velocity, in pafiing through the fpaces of 

attraction of that medium (that is,, the fpace wherein 

it is attracted more one way than it is another.) If its 

direction be oblique, it will continually recede from 

the perpendicular during its paffage, and by that 

means have its obliquity increafed, juft as a ftone 

thrown up obliquely from the furface of the earth in- 

creafes its obliquity all the time it rifes. Thus, fup- 

pofing the ray TS palling out of the denfer medium 

ABCD into the rarer ABYZ, when it arrives at S it 

wilbbegin to be attracted downwards, and fo will de¬ 

fcribe the curve SNL, and then proceed in the right 

line LK; making a larger angle with the perpendicular 

PR, than the line TSX in which it proceeded during 

its paffage through the other medium. 
The fpace through which the attraction of cohefion 

of the particles of matter is extended is fo very fmgll, 

that in confidering the progrefs of a ray of light out 

of one medium fnto another, the curvature it deferibes 

in palling through the fpace of attraction is generally 

regleCted ; and its path is fuppofed to be bent, or, in 

the ufual terms, the ray is fuppofed to be refraCted 

only in the point where it enters the denfer medium. 

Now the line which a ray defcribe6 before it enters 

a denfer or a rarer medium, is called the incident ray; 

that which it deferibes after it has entered, is the re¬ 

fracted ray. 
The angle comprehended between the incident ray 
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and the perpendicular, is the angle of incidence ; and Of 

that between the refraCted ray and the perpendicular, • 
is the angle of refraCtion. 

There is a certain and immutable law or rule, by 

which refraCtion is always performed; and that is this: 

Whatever inclination a ray of light has to the furface 

of any medium before it enters it, the degree of re¬ 

fraCtion will always be fuch, that the proportion be¬ 

tween the fine of the angle of its incidence, and that 

of the angle of its refraftion, will always be the fame 
in that medium. 

To illuftrate this: Let us fuppofe ABCD (fig.5.) to qq\\h 
reprefent a rarer, and ABEF a denfer medium : let 

GH be a ray of light pafiing through the firlt and en¬ 

tering the fecond at H, and let HI be the refraCted 
ray : then fuppofing the perpendicular PR drawn thro' 

the point H, on the centre H, and with any radius, 

defcribe the circle APBR; and from G and I, where 

the incident and refraCted rays cut the circle, let fall 

the lines GK and IL perpendicularly upon the line 

PR; the former of tliefe will be the line of the angle 

of incidence, the latter of refraCtion. Now if in this 

cafe the ray GH is fo refraCted at H, that GK is 

double or triple, &c, of IL, then, whatever other in¬ 

clination the fay GH might have had, the fine of its 

angle of incidence would have been double or triple, 

&c. to that of its angle of refraCtion. For inftance, 

had the ray paffed in the line MH before refraCtion, 

it would have paffed in fome line as HN afterwards, fa 
fituated that MO Ihould have been double or triple 

&c. of NQ^ 
When a ray paffes out of a vacuum into air, the fine 

of the angle of incidence is found to be to that of re¬ 

fraCtion, as 100036 to 100000. 

When it paffes out of air into water, as about 4 

to 3. 
When out of air into glafs, as about 17 to 1 r. 

When out of air into a diamond, as about 5 to 2. 

This relation of the fine of the angle of incidence 
to that of refraCtion may be demonftrated mathemati¬ 

cally in the following manner. 

Lemma. If from a point at M (fig. 6.) taken any 

where without the circle PNQ^a line as MP be drawn 
pafiing through L the centre of the circle, and termi¬ 

nated in the circumference at P, the produCt of MQ^ 

multiplied by MP is equal to the difference between 
the fquares of ML and PL. 

Demonfration of the Lemma. Call MQ^ a; and the 

radius of the circle LQjjr LP, b; then will the dia- * 

meter QP be expreffible by 2b, and the whole line 

MP, by a-\-zb; then multiplying MQJjy MP, that is, 

a by a-\-zb, we have for the produft of this, aa-\-2ab. 

Now the fquare of the line ML, which is expreffible by 

a-\-b, is aa+2ab+bb; and the fquare of PL is bb; but 

the difference between thefe fquares, viz. aa-\-2ab-\-bb 

and bb, is evidently aa-\-2ab; and therefore the produCt 

of MQ^multiplied by MP is equal to the difference 

between the fquares of ML and PL. E. D. 
Demonf ration of the Propofition. When a ray of 

light paffes through the fpace of attraction of any me¬ 

dium, it is evident that its motion will be fubjeCt to 
the like laws with that of projeCtiles, provided we fup¬ 

pofe it to be aCted upon with an equal degree of force 

during its whole paffage through that fpace, as is com¬ 

monly fuppofed to be the cafe in projeCtiles to what- 
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ever height they are thrown from the earth. We will 

therefore fuppofe firft, that the force of attraction of the 

denfer medium is at all diftances the fame as far as it 

reaches, and that the ray proceeds out of a denfer into a 

rarer medium ; in which cafe it will be attracted back 

towards the denfer medium, during its pafiage thro’ 

the fpace of attraction, in like manner as a projectile 

thrown upwards is while it rife3 from the earth. Let 

then ABCD (fig. 6.) reprefent the denfer medium, 

and ABEF the fpace of attraction; and let GH be a 

ray about to enter the force of attraction at H, and let 

GH be produced to M. Now it is evident, that, in 

this fuppolition, the ray, when at H, is in thelfamecir- 

cumftances with a projeCtile about to be thrown up¬ 

wards from H towards M: it will therefore defcribe a 

portion of a parabola as HI ; to which the line HM 

will be a tangent at H; and the line IK, in which it 
would proceed after it had paffed the fpace of attrac¬ 

tion, a tangent to it at I; for after having left the at¬ 

tractive force at I, it goes ftraight on in its laft direc¬ 

tion. Let the perpendicular IR be drawn meeting GH 
produced in M, and let KI be produced to L. On 

the centre L, with the radius LI, defcribe the circle 

PNQ^, let fall the perpendicular LO upon MR, and 

join the points L and N. Now it is demonftrated in 

the cafe of projedtilesf, that the parameter of the point 

H is equal to and therefore the parameter mul¬ 

tiplied by MI is equal to HMy. And it is there far¬ 

ther demonllrated, that the faid parameter is equal to 

four times the height which a body mull fall from, to 

acquire the velocity theprojeCtile has at H. This pa¬ 

rameter therefore is a quantity not at all depending on 

the direction of the projeCtile, but on its velocity only; 
and confequently, in the prefent fuppolition, it is a gi¬ 

ven quantity, the ray GH being fudpofed to have the 

fame velocity, whatever is its inclination to the furface 

HB. Now the tangent KI being produced to L, will, 

by the property of the parabola, bifeCt the other tan¬ 

gent HM: wherefore the line LO being parallel to 

HR, MR will alfo be bifeCted in O; and adding the 

equal lines Ol and ON to each part, MN will be equal 

to IR; but the line IR is alfo a line independent of 

the inclination of the ray GH, its length being deter¬ 
mined by the breadth of the fpace of attraction ABEF 

only, and therefore MN is a given quantity. Now, 

whereas MI, when multiplied by the parameter of the 

point H, which before was fhewn to be a given line, 

is equal to the fquare of HM, therefore the fame line 

MI, when multiplied by any other given line (viz. MN) 

if it is not equal to, will neverthelefs bear a given pro¬ 

portion to, the fquare of HM : but fince MI multi¬ 
plied by MN bears a given proportion (viz. a propor¬ 

tion that does not depend on the inclination of the ray 

GH) to the fquare of MH, its equal, viz. the produft 

of MQ^_muItiplied by MP, or what is equal to this, 

the difference between the fquares of ML and PL (by 

the foregoing lemma), or, which is the fame thing, of 

ML and LI, (becaufe PL and LI are radii of the 

fame circle), does fo too. Now the fquare of ML bears 
alfo a given proportion to the fquare of MH (ML be¬ 

ing equal to half MH); confequently there is a given 

proportion between the fquare of ML and the differ¬ 

ence of the fquare3 of ML and LI; and therefore 

there is a certain proportion between the lines them- 
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felves, viz. between ML and LI. But in every tri- Of 

angle the fides are proportionable to the fines of their Refrafl‘on* 
oppofite angles; therefore in the triangle MLI, the 

fine of the angle LMI has a given proportion to the 

fine of the angle LIM, or of its complement to two 

right ones M1K (for they have the fame fine): But 
LMI, being an angle made by the incident ray GH 

produced, with the perpendicular RM, is the angle of 

incidence; and MIK, being made by therefraCted ray 
IK, and the fame perpendicular, is the angle of re¬ 

fraction ; therefore in this cafe there is a conftant ratio 

between the fine of the angle of incidence, and that of 
the angle of refraCtion. 

We have here fuppofed that the force of attraction 
is every where uniform ; but if it be otherwife, provi¬ 

ded it be the fame every where at the fame diftances 
from the furface AB, the proportion between the fore- 

mentioned fines will ftill be a given one. For, let us 

imagine the fpace of attraction divided into parallel 

planes, and the attraction to be the fame through the, 

whole breadth of each plane though different in dif¬ 

ferent planes, the fine of the angle of incidence out of 

each will, by what has been demonftrated above, be 

to the fine of the angle of refraCtion into the next in a 

given ratio; afid therefore, fince the fine of the angle 

of refraCtion out of one will be the fine of the angle 

of incidence into the next, it is evident that the fine of 

the angle of incidence into the firft will be in a given 

ratio to the fine of the angle of refraCtion out of the 
laft. Now let us fuppofe the thicknefsof thefe planes 

diminilhed in infinitum, and their number proportion- 
ably increafed, the law of refraCtion will ftill continue 

the fame; and therefore, whether the attraction be uni¬ 

form or not, there will be a conftant ratio between 

the fine of the angle of incidence and of refraCtion. 

%..E.D. 
For the fame reafon that a ray is bent towards 

the perpendicular when palling from a rare medium 

into one that is denfer, it is refraCted from the per¬ 
pendicular when it paffes from a denfe medium into 

one that is rarer—From this and the foregoing propo- 

fition may be deduced the following corollaries. 

I. When parallel rays fall obliquely on a plane 

furface of a medium of different denfity, they are pa¬ 

rallel alfo after refraCtion ; for, having all the fame 

inclination to the furface, they fuffer an equal degree 

of refraCtion. 
II. When diverging rays pafs out of a rarer into 

a denfer medium through a plain furface, they are 

made thereby to diverge lefs. 
III. When they proceed out of a denier into a 

rarer medium, the contrary happens, and they diverge 

more. 
IV. When converging rays pafs out of a rarer into 

a denfer medium through a plain furface, they are 

made thereby to converge lefs. 
V. When converging rays proceed out of a denfer 

into a rarer medium, they are refraCted the contrary 

way, and fo made to converge more. . 
All thefe may be illuftrated in the following man¬ 

ner. I. Let AB, CD (fig. 7.) be two parallel rays 

falling on the plain furface EF of a medium of differ¬ 

ent denfity : now becaufe they both make equal angles 

of incidence with their refpeCtive perpendicular GH, 

IK, before refraCtion, they will make equal angles of 
refrac- 
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r £ Of refradtion with them afterwards, and fo proceed on in 
Refratfion. t^e parallel lines BL, DM. 2. Let the diverging 

rays AB, AE, AF, (fig. 8.) paf3 out of a rarer in¬ 

to a denfer medium through the plain furface GH, 

and let the ray AB be perpendicular to that furface ; 

the reft being refradted towards their refpedtive per¬ 
pendiculars EK, FM, and thofe the moft that fall the 

fartheft from B, they will proceed in the diredtions 

EN and FO, diverging in a lefs degree from the ray 

AP than they did before refradtion. 3. Had they 
proceeded out of a denfer into a rarer medium, they 

would have been refradted from their perpendicular 
EK, FM; and thofe the moft which were the moft 

oblique, and therefore would have diverged more than 
before. 4. Let the converging rays AB, CD, EF 

(fig. 9.) pafs out of a rarer into a denfer medium 

through the plain furface GH, and let the ray AB be 

perpendicular to that furface; then the other rays be¬ 

ing refradted towards their refpedtive perpendiculars 

DK, FM; and EF, for inftance, more than CD; they 

will proceed in the diredtions DN, FN, converging 

in a lefs degree towards the ray AN, than they did 

before. 5. Laftly, had the firft medium been the 

denfer, they would have refradted the other way, and 
therefore converged more. 

VI. When rays proceed out of a rarer into a denfer 

medium through a convex furface of the denfer, if 

they are parallel before refradtion, they become con- 

verging afterwards.—For in this cafe the perpendicu¬ 

lars at the points where the rays enter the furface are 

all drawn from the centre of the convexity on the 

other fide 5 and therefore, as the rays are refrac¬ 

ted towards thefe perpendiculars, they are ncceflarily 

refradted towards each other, and thereby made to 

converge. 
VII. If they enter diverging, then for the fame 

reafon they are made to diverge lefs, to be parallel, or 

to converge, according to the degree of divergency 

they have before they enter. 

For, if they diverge very much, their being bent 
towards their refpedtive perpendiculars in palling thro’ 

the furface, may only diminilh the divergency; where¬ 

as, if they diverge in a fmall degree, it may make 

them parallel, or even to cor.verge. 

VIII. If they converge in fuch a manner as to tend 

' diredtly towards the centre of convexity before they 
enter the furface, they fall in with their refpedtive per¬ 

pendiculars, and fo pafs on to the centre without fuller¬ 

ing any refradtion. 

IX. If they converge lefs than their perpendiculars, 

that is, if they tend to a point beyond the centre of 

convexity, they are made by refradtion to converge 

more; and if they converge more than their perpendi¬ 

culars, that is, if they tend towards a point between 

the centre and the furface, then, by being refradted 

towards them, they are made to converge lef3. 

This and the three foregoing corollaries may be 

illuftrated in the following manner, t. Let AB, 

CD (fig. 10.) be two parallel rays entering-a denfer 

medium through the convex furface DB, whofe centre 

of convexity i3 E ; and let one of thefe, viz. AB, be 
perpendicular to the furface. This will pafs on 

through the centre, without fuffering any refradtion ; 

but the other being oblique to the furface, will be 

refradted towards the perpendicular ED, and will 
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therefore be made to proceed in fome line, as DG, of. 

converging towards the other ray, and meeting it in Refra<^tlon' 

G, which point for that reafon is called the focus. 

2. Had the ray CD diverged from the other, fuppofe 
in the line AD, it would, by being refradted towards 

its perpendicular ED, have been made either to diverge 

lefs, be parallel, or made to converge. 3. Let the 

line ED be produced to F> and if the ray had con¬ 

verged, fo as to have deferibed the line FD, it would 

have been coincident with its perpendicular, and have 

fuffered no refradtion at all. 4. If it had proceeded 

from any point between C and F, as from H, or, 
which is the fame thing, towards any point beyond E- 

in the line BE produced, it would have been made to 

converge more by being refradted towards the per¬ 
pendicular DE, which converges more than it; and, 

had it proceeded from the fame point, as I, on the 
other fide of F, that is towards any point between B 

and E, it would then have converged more than iis 
perpendicular, and fo, being refradted towards it, 

would have been made to have converged lefs. 
X. When rays proceed out of a denfer into a rarer 

medium through a concave furface of the denfer, the 

contrary happens 111 each cafe. 

For, being now refradted from their refpedtive per¬ 

pendiculars, as they were before towards them, if 

they are parallel before refradtion, they diverge after¬ 

wards ; if they diverge, their divergency is increnfed; 

if they converge in the diredtion of their perpendicu¬ 
lars, they fuffer no refradtion ; if they converge lefs 

than their refpedtive perpendiculars, they are made to 

converge Hill lefs, to be parallel, or to diverge ; if 

they converge more, their convergency is increafed. 

All which may be clearly feen by the figure, without 
any further illuftration; imagining the rays AD, CD, 

&c..bent the contrary way in their refradtions to what 

they were in the former cafes. 

XI. When rays proceed out of a rarer into a denfer 
medium through a concave furface of the denfer, if 

they are parallel before refradtion, they are made to 
diverge.—For in this cafe the perpendiculars at the 

points where the rays enter the furface, being drawn 

from a point on that fide of the furface from which the 

ray3 tend; if we conceive them to pafs through the 

furface, they will be fo many diverging lines on the 

other fide; and therefore the ray3, after they have 

palled through the fame points, muft necelTarily be 

rendered diverging in being refradted towards them. 

XII. If they diverge before refradtion, then, for 
the fame reafon, they are made to diverge move. 

XIII. Unlefs they proceed diredtly from the centre; 

in which cafe they-fall in with their perpendiculars, 

and fuffer no refradtion: Or from fome point between 
the centre of convexity and the furface; for then they 

diverge more than their refpedtive perpendiculars, and 
therefore being by refradtion brought towards them 

they become lef3 diverging. 

XIV. If they converge, then, being refradted to.- 

wards their perpendiculars, they are either made lefs 

converging, parallel, or diverging, according to the 

degree they converged in before refradtion. 

To illtfftrate this, and the three foregoing cafes, 

1. Let AB, CD (fig. 11.), be two parallel rays en¬ 

tering the concave and denfer medium X, the centre 

of whofe convexity is E, and the perpendicular to the 

refradting; 
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Of refraCting furface at the point D is EF; the ray AB, 

Refraflion. we fUpp0fe it perpendicular to the furface at B, will 

proceed on dire&ly to G; but the oblique one CD 
being refraCted towards the perpendicular DF, will 

recede from the other ray AG in fome line as DH. 

2. If the ray CD had proceeded from A, diverging in 

the direction AD, it would have been bent nearer the 

perpendicular, and therefore have diverged more. 

3. But if it had diverged from the centre E, it would 

have fallen in with the perpendicular EF, and not 

have been refraCted at all: and had it proceeded from 

S, a point on the other fide of the centre E, it would, 

by being refraCted towards the perpendicular DF, 

have proceeded in fome line nearer it than it would 

otlierwife have done, and fo would diverge lefs than 

before refraction. 4. If it had converged in the line 

LD, it would have been rendered lef3 converging, 

parallel, or diverging, according to the degree of con- 

vergency which it had before it entered into the re¬ 

fracting furface. 
XV. If the fame rays proceed out of a denfer into 

a rarer medium, through a convex furface of the denfer, 

the contrary happens in each fuppofition. The pa¬ 

rallels are made to converge; thofe which diverge lefs 

than their refpeCtive perpendiculars, that is, thofe 

which proceed from a point beyond the centre, are 
made lefs diverging, parallel, or converging, according 

to the degree in which they diverge before refraCtion; 

thofe which diverge more than their refpeCtive per¬ 

pendiculars, that is, thofe which proceed from a point 

between the centre and the refraCting furface, are 

made to diverge dill more 5 and thofe which converge 

are made to converge more. All which may eafily 

be feen by confidering the fituation of the rays AB, 

CD, &c. with refpeCt to the perpendicular EF; and 

therefore requires no further illuftration. 

XVI. - When diverging rays are by refraCtion made 

to converge, the nearer the radiant point (or point 

whence the rays proceed) is to the refraCting furface, 

the farther i3 their focus from it on the other fide, and 

vice verfa. For the nearer the radiant point is to the 

refraCting furface, the more the rays which fall upon 

the fame points of it diverge before refraCtion, upon 
which account they converge the lefs afterwards. 

XVII. When the radiant point is at that diitance 

from the furface at which parallel rays coming through 

it from the other fide would be collected by refrac¬ 

tion, then rays flowing from that point become pa- 

rjilel on the other lide, and are faid to have their focus 

at an infinite diftance. For the power of refraCtion 

in the medium is the fame, whether the ray paffes one 

way or other. For inftance, if the parallel rays AB, 

CD, (fig. 10.) in paffing through the refraCting fur¬ 

face BD, are brought to a focus in G, then rays flow¬ 

ing from G as a radiant point, will afterwards pro¬ 

ceed in the parallel lines BA and DC. And the 

point G, where the parallel rays AB and CD meet 

after refraCtion, is called the ficus of parallel rays. 

XVIII. When rays proceed from a point nearer 

the refraCting furface than the focus of parallel rays, 

they continue to diverge after refraction, and their 

focus is then an imaginary one, and fituated on ihe 

fame fide of the furface with the radiant. For, in this 

cafe, the divergency being greater than that which 

they would have if tliey had proceeded from the focus 
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of parallel rays, they cannot be brought to a paral- Of 
lelifm with one another, much lefs to converge; and Refratfion.1 

therefore they continue to diverge, though in a lefs " 

degree than before they palled through the refraCting , 

furface: upon which account they proceed after re¬ 

fraCtion as if they came from fome point farther di- 

ftant from the refracting furface than their ra¬ 

diant. 

All tliefe corollaries may be expreffed more de- 

terminately, and demonftrated, in the following man¬ 
ner : 

I. When rays pafs out of one medium into another 
of different denfity through a plain furface; if they 

diverge, the focal diftance will be to that of the ra¬ 

diant point; if they converge, it will be to that of the 
imaginary focus of the incident rays, as the fine of 

the angle of incidence is to that of the angle of re¬ 
fraCtion. 

This propolition admits of four cafes. 

Case 1. Of diverging rays paffing out of a rarer into 
a denfer medium. 

Dem. Let X (fig. 12.) reprefent a rarer, and Z a 

denfer medium, feparated from each other by the plane 

furface AB; fuppofe CE and CD to be two diverging 

rays proceeding from the point C, the one perpendi¬ 

cular to the furface, the other oblique; through E 

draw the perpendicular PK. The ray CD being per¬ 

pendicular to the furface, will proceed on in the right 

line CC^; but the other falling on it obliquely at E, 
and there entering a denfer medium, will fuffer a re¬ 

fraCtion towards the perpendicular EK. Let then 

EG be the refrafled ray, and produce it back till it 

interfeCts DC produced alfo in F; this will be the 

focal point. On the centre E, and with the radius 

■ EF, deferibe the circle AFBQ^ and produce EC to 

H; draw HI the fine of the angle of incidence, and 

GK that of refraCtion ; equal to this is FP or CM, 

which let be drawn. Now if we fuppofe the points 

D and E contiguous, or nearly fo, then will the line 

HE be almoft coincident with FD, and therefore FD 

will be to CD as HE to CE; but HE is to CE as 

HI to CM, becaufe the triangles HIE and CME are 

iimilar; that is, the focal diftance of the ray CE is to 

the diftance of the radiant point, as the fine of the 

angle of incidence is to that of the angle of refraCtion. 

& E. D. 
Obs. 1. Whereas the ratio’ of FE to ME, or, which 

is the fame thing, that of wD to CD, bears the exaCt 

proportion of Hi to CM, and becaufe this (being 

the ratio of the fine of the angle of incidence to that 

of the angle of refraCtion) is always the fame, the 
line Iw is in all inclinations of the ray CE, at the 

fame diftance from CM; confequently, had CE been 

coincident with CD, the point H had fallen upon n; 

and becaufe the circle paffes through both H and F, 

F would alio have fallen upon n; upon which account 

the focus of the ray CE would have been there. But 

the ray CE being oblique to the furface DB, the 

point H is at fome diftance from «; and therefore the 

point F is neceffarily fo too, and the more fo by how 
much the greater that diftance is: from whence it is 

clear, that no two rays flowing from the radiant point 

C, and falling with different obliquities on the furface 

BD, will, after refraCtion there, proceed as from the 

fame point; therefore, ftriCtly fpeaking, there is no 
one 
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Of one pbint in the line D produced, that can more pro- 

Uefradhon. perly be called the focus of rays flowing from C, than 

another: for thofe which enter the refracting furface 

near D, will after refradtion proceed, as has been ob- 

ferved, from the parts about n; thofe which enter near 
E, will flow as from the parts about F; thofe which 

enter about T, as from fome points in the line DF 

produced, &c. And it is farther to be obferved, that, 

when the angle DCE becomes large, the line «F in- 

creafes apace; wherefore thofe rays which fall nearT, 

proceed, after refradtion, as from a more diffufed fpace 

than thofe which fall at the fame diftance from each 

other near the point D. Upon which account it is 

ufual with optical writers to fuppofe the diftance be¬ 

tween the points where the rays enter the plain furface 

of a refracting medium, to be inconfiderable with re¬ 

gard to the diftance of the radiant point, if they di¬ 

verge; or to that of their imaginary focus, if they 

converge: and unlefs there be fome particular reafon 

to the contrary, they confider them as entering the re- 

fradting medium in a diredtion as nearly perpendicular 

to its Surfaces as may be. 

Case 2. Of diverging rays proceeding out of a denfer 
into a rarer medium. 

Dem. Let X be the denfer, Z the rarer medium, 

FD and FE two diverging rays proceeding from the 

point F; and fuppofing the perpendicular PK drawn 

as before, FP will be the fine of the angle of incidence 

of the oblique ray FE; which in this cafe being re- 

fradted from the perpendicular, will pafs on in fome 

line as ER, which being produced back to the cir¬ 

cumference of the circle, will cut the ray FD fome- 

where, fuppofe in C; this therefore will be the imagi¬ 

nary focus of the refradted ray ER: draw RS the fine 
of the angle of refradtion, to which HI will be equal: 

but here alfo FP, or its equal CM, is to HI as EC to 
EH, or (if the point D and E be confidercd as con¬ 

tiguous) as DC to DF; that is, the line of the angle 

of incidence is to the fine of the angle of refradtion, 

as the focal diftance to that of the radiant point. 

%£.D. 
Case 3. Of converging rays palling out of a denfer 

medium into a rarer., 

Dem. Let Z be the denfer, X the rarer medium, 
and GE the incident ray; this will be refradted from 

the perpendicular into a line, as EH; then all things 

remaining as before, GK, or its equal FP, or CM, will 

be the fine of the angle of incidence, and HI that of 

refradtion: but thefe lines, as before, are to each other 

as DC to DF; that is, the focal diftance is to the 

diftance of the imaginary focus, as the fine of the 

angle of incidence to that of the angle of refradtion,. 

4L £. D. 
Case 4. Of converging rays palling out of a rarer 

into a denfer medium. 

Dem. Let Z be the rarer, X the denfer medium,, 

and RE the incident ray; this will be refradted to¬ 

wards the perpendicular into a line, as EF; C will be 

the imaginary focus, and F the real one;. HI, which is 

equal to RS, the fine of the angle of incidence, and 

FP that of the angle of refraction: but thefe are to 

each other, as DF to DC; and therefore the focal 
diftance is to that of the imaginary focus, as the fine 

of the angle of incidence is to that of the angle of re¬ 

fraction. £. D. 
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II. When parallel rays fall upon a fphertcal furface Of 

of different deufity, the focal diftance will be to the Refra‘aio"‘ 

diftance of the centre of convexity, as the fine of the 

angle of incidence is to the difference between that 
fine and the fine of the angle of refradtion. 

This propofition admits of four cafes. 

Case 1 Of parallel rays palling out of a rarer into a 
denfer medium, through a convex furface of the deufer. 

Dem. Let AB (fig. 13.) reprefent a eonvex fur- 

face; C its centre of convexity ; HA and DB two pa¬ 

rallel rays, palling out of the rarer medium X into the 

denfer Z, the one perpendicular to the refradting fur¬ 

face, the other oblique: draw CB; this being a radius, 

will be perpendicular to the furface at the point B; 

and the oblique ray DB, being in this cafe refradted 

towards the perpendicular, will prpceed in fome line, 

as BF, meeting the other ray in F, which will there¬ 

fore be the focal point: produce CB to N; then will 

DBN, or its equal BCA, be the angle of incidence, 

and FBC that of refradtion. Now, whereas any angle 

has the fame fine with its complement to two right 

ones, the angle FCB being the complement of ACB, 

which is equal to the angle of incidence, may here be 

taken for that angle; and therefore, as the fides of a 

triangle have the fame relation to each other that the 

fines of their oppofite angles have, FB being oppofite 

to this angle, and FC being oppofite to the angle of 

refradtion, they may here be confidered as the fines of 

the angles of incidence and of refradtion. And for the 

fame reafon CB may be confidered as the fine of the 

angle CFB; which angle being, together with the angle 

FBC, equal to the external one ACB, (32. El. 1.) 
i3 itfelf equal to the difference between thofe two lait 

angles; and therefore the line FB is to CB as the fine 

of the angle of incidence is to the fine of an angle 
which is equal to the difference between the angle of 

incidence and of refradtion. Now, becaufe in very 

fmall angles a3 thefe are, (for we fuppofe in this cafe 

alio the diftance AB to vanilh, the reafon of which 

will be fiiewn by-and-by,) their fines bear nearly the 

fame proportion to each other that they themfelves 

do, the diftance FB will be to CB as the fine of the 

angle of incidence is to the difference between that fine 
and the fine of the angle of refradtion; but becaufe BA 

vanifhes, FB and FA are equal, and therefore FA is 
to CA in that proportion. £. D. 

Obs. 2. It appears from the foregoing demon- 

ftration, that the focal diftance of the oblique ray 

DB is fuch, that the line BF ihall be to the line 

CB or CA as the fine of the angle of incidence to the 

fine of an angle, which angle is equal to the difference 

between the angle of incidence and refradlion; there¬ 

fore, fo long as the angles BCA, &c. are fmall, fo 

long the line BF is pretty much of the fame length, 

becaufe fmall angles have nearly the fame relation to 

each other that their fines have. ' But when the point 

B is removed far from A, fo that the ray DB enters 

the furface, fuppofe about O, the angles BCA, &c. 

becoming large, the fine of the angle of incidence be¬ 

gins to bear a. confiderably lets proportion to the fine 

of an angle which is equal to the difference between 
the angle of incidence and refradtion than before, and 

therefore the line BF begins to bear a much lefs pro¬ 

portion to BC ; wherefore its length decreafes apace: 

upon which account thofe rays which enter the furface 

about. 
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Of about O, not only meet nearer the centre of convexi- 

Refraftion. ty than thofe which enter at A, but are colleded into 

' ~~ a more diffufed fpace. From hence it is, that the 
point where thofe only which enter near A are col¬ 

leded, is reckoned 'the true focus ; and the diftance 

AB in all demonftrations relating to the foci of paral¬ 

lel rays entering a fpherical furface whether convex or 

concave, is fuppofed to vanifh. 
Case 2. Of parallel rays pafling ont of a denfer 

into a rarer medium through a concave furface of the 

denfer.. 
Dem. Let X be the denfer, Z the rarer medium. 

AB the furface by which they are feparated, C the 

centre of convexity, and HA and DB two parallel 
rays, as before. Through B, the point where the 

oblique ray DB enters the rarer medium, draw the 

perpendicular CN ; and let the ray DB, being in this 

cafe refraded from the perpendicular, proceed in the 

diredion BM ; produce BM back to H ; this will be 

the imaginary focus ; and DBN, or its equal ACB, 

will be the angle of incidence, and CBM, or its equal 
HBN (for they are vertical) that of refradion : pro¬ 

duce DB to L, and draw BF fuch, that the angle 

LBF may be equal to DBH: thenbecaufe NBD and 

DBH together are equal toNBHthe angle of refrac¬ 
tion, therefore BCA which is equal to the firft, and 

LBF which is equal to the fecond, are together equal 

to the angle of refradion; but LBF is equal to BFA 

(as being alternate to it); confequently BFAand BCA 

together are equal to the angle of refradion ; and 

therefore fince one of them, viz. BCA, is equal to the 

angle of incidence, the other is the difference between 
that angle and the angle of refradion. Now FB, 

the fine of the angle FCB, or, which is the fame 
thing, of its complement to two right ones, BCA, the 

angle of incidence, is to CB the fine of the angle 

BFC, as FB to CB, that is, as HB to CB; for the 
angles DBH and LBF being equal, the lines BF and 

BH are fo too ; but the diftance BA vanifhing, HB 

is to CB, as HA to CA : that is, the fine of the 

angle of incidence is to the fine of an angle which is 

the difference between the angle of incidence and re¬ 
fradion, or, becaufe the angles are fmall, to the dif¬ 

ference between the fine of the angle of incidence and 

that of refradion, as the diftance of the focus from 

the furface is to that of the centre from the fame.. £>. 

E- D. 
Case 3. Of parallel rays pafling out of a rarer in¬ 

to a denfer medium through a concave furface. 

Dem. Let X be the denfer medium having the 

.concave furface AB, and let LB and FA be the inci¬ 

dent rays. Now, whereas, when DB was the in¬ 

cident ray, and paffed out of a rarer into a denfer 

medium, as in Cafe t. it was refraded into the 
line BF, this ray LB, having the fame inclination to 
the perpendicular, will alfo fuffer the fame degree of 

refradion, and will therefore pafs on afterwards in the 

line FB produced, v. g. towards P. So that, where¬ 

as in that cafe the point F was the real focus of the in¬ 

cident ray DB, the fame point will in this be the ima¬ 

ginary focus of the incident ray LB: but it was there 
demon ftrated, that the diftance FA is to CA, as the 

fine of the angle of incidence is to the. difference be¬ 
tween that and the fine of the angle of refradion ; 

therefore the focal diftance of the refraded ray BP is 

ICS. Part. II. 
to the diftance of the centre of convexity in that pro Of 
portion, E. D. Refrattion. 

Case 4. Of parallel rays pafling out of a denfer in¬ 

to a rarer medium through a convex furface of the 
denfer. 

Dem. Let Z be the denfer medium, having the 

convex furface AB, and let LB and FA be the in¬ 

cident rays, as before^ Now, whereas, when DB 

was the incident ray pafling out of a denfer into a 
rarer medium, it was refraded into BM, as in Cafe 2. 

having a point as H in the line MB produced for its 

imaginary focus; therefore LB, for the like rea- 

fon as was given in the la ft cafe, will in this be re¬ 

fraded into BH, having the fame point H for its 
real focus. So that here alfo the focal diftance will 

be to that of the centre of convexity, as the fine of 

the . angle of incidence is to the difference between 

that and the fine of the angle of refradion. i?. E.D. 
III. When diverging or converging rays enter into 

a medium of different deulity through a fpherical fur¬ 

face, the ratio compounded of that which the focal 
diftance bears to the diftance of the radiant point (or 

of the imaginary focn3 of the incident rays, if they 

converge), and of that which the diftance between 
the fame radiant point (or imaginary focus) and the 

centre bears to the diftance between the centre and 

focus, is equal to the ratio which the fine of the 

angle of incidence bears to the fine of the angle of re¬ 

fradion. 

This propofition admits of 16 cafes. 
Case t. Of diverging rays pafling out of a rarer 

into a denfer medium, thro* a convex furface of the 

denfer, with fuch a degree of divergency, that they 

fhall converge after refradion. pjate 

Dem. Let BD (fig. 14.) reprefent a fpherical fur- CCVIII. 

face, C its centre of convexity ; and let there be two 
diverging rays AB and AD proceeding from the ra¬ 

diant point A, the one perpendicular to the furface, 

the other oblique. Thro’ the centre C produce the 
pe/pendicular one to F; and draw the radius CB, and 

produce it to K, and let BF be the refraded ray’; 

then will F be the. focal point; produce AB to H, 

and through the point F draw the line FG parallel to 
CB. AB being the incident ray, and CK perpendicular 

to the furface at the point B, the angle ABK, or, 

which is equal to it, becaufe of the parallel lines CB 

and FG, FGH, is the angle of incidence. Now, 
whereas, the complement of any angle to two right 

ones has the fame fine with the angle itfelf, the fine of- 

the angle FGB, that being the complement of FGH 
to two right ones, may be confidered as the fine of 

the angle of incidence ; which fine the line FB, as 
the fides of a triangle have the fame relation to each 

each other that the fines of their oppofite angles 

have, may be taken for. Again, tlie angle FBC is 

the angle of refradion, or it3 equal, becaufe alternate 

toit,BFG; to which BG, being an oppofite fide, may 
be looked upon as the fine. But FB is to BG in a ratio 

compounded of FB to BA, and of BA to BG; for the . 
ratio that any two quantities bear to each other, is 

compounded of the ratio which the firft bears to any 

other, and of the ratio which that other bears to the 

fecond. Now FB is to BA, fuppofing BD to vanilh, 

as FD to DA ; and BA is to BG, becaufe^of the pa¬ 

rallel lines CB and FG, as AC to CF. That is, the 
ratio 
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Of ratio compounded of FD the focal diftance, to DA 

Refraction the diftance of the radiant point, and of AC, the di¬ 

ftance between the radiant point and the centre, toCF, 

Plate the diftance between the centre ^and the focus, is equal 
CCVIII. to that which the fine of'the angle of incidence bears 

*4- to the fine of the angle of refraftion. <9. E. D. 

Obs. Whereas the focal diftance of the oblique ray 

AB is fuch, that the compound ratio of FB to BA 

and of AC to CF, fhall be the fame, whatever be the 

diftance between B and D ; it is evident, that fince 

AC is always of the fame length, the more the line 

AB lengthens, the'more FB mnft lengthen too, or 

elfe FC mull fhor.ten : but it appears by infpedtion of 

the figure, that if BF lengthens, CF will do fo too, 

and in a greater proportion with refpedl to its own 

length than BF will; therefore the lengthening ofBF 

will conduce nothing towards preferving the equality 

of the proportion ; but as AB lengthens, BF and CF 

tnuft both fhorten, which is the only pofiible way 

wherein the proportion may be continued the fame; 

And it is alfo apparent, that the farther B moves froth 

D towards O, the fafter AB lengthens; and therefore 

the farther the rays enter from D, the nearer to the 

refracting furface is the place where they meet, but 

the fpace they are col left ed in is the more diffufed: 

and therefore, in this cafe, as well as thofe taken no¬ 

tice of in the two foregoing obfervatfons, different rays, 

tho’ flowing from the fame point, (hall conflitute dif¬ 

ferent focufes ; and none are fo effectual as thofe which 

enter at, or very near, the point D. And fince the 

fame is obfervable of converging as well as of diver¬ 

ging rays, none except thofe which enter very near 

that point are ufually taken into confideration ; up¬ 

on which account it is, that the diftance DB, in deter¬ 
mining the focal diftances of diverging or converging 

rays entering a convex or concave furface, is fuppofed 
to vanifh. 

Thofe who would fee a method of determining the 

precife point, which the ray AB, whether it be pa¬ 
rallel, converging, or diverging to the ray AF, con¬ 

verges to or diverges from after refraftion at B or any 

other given point in the furface DO, may find it in 

the Appendix to Molineux’s Optics; which, for the fake 

of thofe who have not the book, we fhall fubjoin at 

the end of this feclion. 

Case 2. Of converging rays paffing out of a rarer 

into a denfer medium through a concave furface of the 

denfer with fuch a degree of convergency, that they 

fhall diverge after refradlion. 

Dem. Let the incident rays be HB and FD paf¬ 

fing out of a rarer into a denfer medium thro* the con¬ 

cave furface BD, and tending towards the point A, 

from whence the diverging rays flowed in the other 

cafe; then the oblique ray HB, having itsangle of inci¬ 

dence HBC equal to ABK the angle of incidence in 
the former cafe, will be refradled into the line BL, 

fuch, that its refradled angle KBL will be equal to 

FBC the angle of refradlion in the former cafe ; that 

is, it will proceed after refradlion in the line FB pro¬ 
duced, having the fame focal diftance FD with the di¬ 

verging rays AB, AD, in the other cafe. But, by 

what has been already demonftrated, the ratio com¬ 

pounded of FD, the focal diftance, to DA, in this 

cafe, the diftance of the imaginary focus of the in¬ 

cident rays, and of AC, the diftance between the 
Vot. VII. 1 

ICS. 5527 
fame imaginary focus and the centre, to CF, the of 

diftance between the eentre and the focus, is equal Refrafll0n- 

to that which the fine of the angle of incidence 

bears to the fine of the angle of refradlion. J^. 

E. D. 

Case 3. Of diverging rays pafiing out of a rarer 

into a denfer medium through a convex furface of the 

denfer with fuch a degree of divergency as to con¬ 
tinue diverging. 

Dem. Let AB, AD (fig. 15.) be the diverging p|3tc 

rays, and let their divergency be fo great, that the re- CC.Y1H- 
fracled ray BL (hall alfo diverge from the other; pro¬ 

duce LB back to F, which will be the focal point ; 

draw the radius CB, and produce it to K; produce BA 

likewife towards G, and draw FG parallel to EC. 

Then will ABK be the angle of incidence, whofe fine 

BF may be taken for, as being oppofite to the angle 

BGF, which is the complement of the other to two 

right ones. And LBC is the angle of refradlion, or 

its equal KBF, or, which is equal to this, BFG, as 
being alternate; therefore BG,the oppofite fide to this, 

may be taken for the fine of the angle of refradlion. 

But BF is to BG, for the like reafon as was given in 

cafe the firft, in' a ratio compounded of BF to BA, 

and of BA to BG. Now BF is to BA, (DB va¬ 

nishing) as DF to DA; and becaufe of the parallel 

lines FG and BC, the triangles CBA and AGF are 

fimilar; therefore BA is to AG as CA to AF; confe- 

quently BA is to BA together with AG, that is, to 

BG, as CA is to CA together with AF, that is, 

CF. Therefore the ratio compounded of DF the fo¬ 

cal diftance to DA the diftance of the radiant point, 

and of CA the diftance between the radiant point and 

the centre, toCF the diftance between the centre and 

the focus, is equal to that which the fine of the angle 

of incidence bears to the fine of the angle of refrac¬ 
tion. <9. E. D. 

Case 4. Of converging rays pafiing out of a rarer 
into a denfer medium thro’ a concave furface of the den¬ 
fer in fuch manner that they fhall continue converging. 

Dem. Let HB and CD be the incident rays paf¬ 

fing out of the rarer into the denfer medium thro’ the 

concave furface BD, and tending towards A the fame 

point from whence the diverging rays flowed in the laft 

Cafe. Then becaufe the ray HB has the fame incli¬ 

nation to the perpendicular CK that AB had before, 
it will fufferthe fame degree of refradlion, and pafs on 

in the line LB produced, having its focus F at the 
fame diftance from the refradting furface as that of the 

diverging ray AB in the other cafe. Therefore, &c. 

<£. E. D. 

Case 5. Of diverging rays pafiing out of a den¬ 

fer into a rarer medium through a convex furface of 
the denfer. 

Dem. Let AB, AD (fig. 16.) be the incident 

rays pafiing out of a denfer into a rarer medium 

through the concave furface BD whofe centre is 

C; and let BL be the refradled ray, which produce 

back to F, and draw FG parallel toCB, Here ABK 

is the angle of incidence, to which its alternate one 

FGB being equal, FB the oppofite fide may be con- 

fidered as the fine of it. The angle of refradlion is 

LBC or FBK; of which BFG being the complement 

to two right ones, BG the oppofite fide may be look¬ 

ed upon as its fine. But BF is to BG, in the 
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Of compound ratio of BF to BA, and of BA to BG, 

Refraflion. for the reafon given above. Now (BD vanifhing) BF 

is to BA as JDF to DA, and BA is to BG as CA 

to CF; that is, the ratio compounded of the focal 

diftance to the diftance of the radiant point, &c. gK 

E. D. 
Case 6. Of converging rays pafling out of a den* 

fet into a rarer medium through a concave furface of the 
denfer. 

Dem. Let HB, CD, be the incident rays tending 

towards the point A which was the radiant in the laft 

Cafe. Then, for the reafon already given, the dblique 

ray will fufferfuch a degree of refraftion, as to have its 

focus F at the fame diftance from the furface, as the di¬ 

verging rays AB, AD, had in that cafe. Therefore, 
&c. i£. E. D. 

When the mediums through which rays pafs, and 

the refra&ing furfaces are fuch, that rays flowing from 

CCVIII ^ x4*) are co^e^e^ *n F, then rays flowing 
from F through the fame mediums the contrary way, 

will be collected in A. For when rays pafs out of one 

medium into another, the fine of the angle of incidence 

bears the fame proportion to the fine of the angle of 

refra&ion, as the fine of the angle of refradlion does 

to the fine of the angle of incidence, when they pafs 

the contrary way. This is applicable to each of the 

fix following Cafes compared refpe&ively with the fix 

foregoing : therefore they may be confidered as the 

converfe of them ; or they may be dcmonftrated inde¬ 
pendently of them, as follows. 

Case 7. Of diverging rays pafling out of a denfer 

into a rarer medium through a concave furface of the 

denfer, fo as to converge afterwards. 

3’late Dem. Let AB, AD (fig. 1.) be two diverging 
CC1X. rays pafling thro’ the concave furface BD into a rarer 

medium. Let C be the centre of concavity, and BF 

the refra&ed ray. Draw CB, and produce it to K; 

and draw FG parallel to it, meeting AB produced in 

G. Then will ABC be the angle of incidence; of 

which FB being oppofite to its alternate and equal 

angle FGB, may be confidered as the fine. The angle 

of refra&ion is FBK 5 of which GB, being oppo¬ 

fite to its complement to two right ones GFB, may 

be taken for the fine. Now FB is to BG' in a ra¬ 

tio compounded of FB to BA, and of BA to BG. 

But (BD vanifhing) FB is to BA as FD to DA; and 

becaufe of the parallel lines CB and FG, BA is to 

BG as CA to CF. Therefore the focal diftance, &c. 
E. D. 

Case 8. Of converging rays pafling out of a den¬ 

fer into a rarer medium thro’ a convex furface of the 
denfer, fo as to diverge afterwards. 

Dem. Let GB and FD be the incident rays tend¬ 

ing towards A, and produce FB to L. Then as AB 

in the laft Cafe was refra&ed into BF, GB will in 

this be refrafted into BL, for the reafons already gi¬ 

ven, having F for its focal point. Therefore, &c. 

QE. D. 
Case. 9. Of diverging rays pafling out of a denfer 

into a rarer medium thro’ a concave furface of the den¬ 
fer, in fuch a manner as to continue diverging. 

Dem. Let AB, AD (fig. 2.) be two ray^ pafling 

out of a denfer into a rarer medium, througli the con¬ 

cave furface DB, whofe centre of concavity is C. 

Draw CB, produce it to K, and let BL be the re- 
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framed ray; produce BL back to F, and draw FG Of 
parallel to CB meeting BC produced in G. Then B-efraft\on.1 

will ABC be the angle of incidence, of which FB ' 

being oppofite to its alternative and equal angle FGB, 

may be confidered as the fine. The refracted angle 

is LBK, or its equal CBF; of which BG, being op¬ 

pofite to its complement to two right ones BFG, is 

the fine. Now BF is to BG in the compound ratio 
of BF to BA and of BA to BG : but BF is to BA 

as DF to DA ; and becaufe of the parallel lines CB 

and FG, the triangles BCA, AGF, are fimilar: 

therefore BA is to AG as CA to AF, and confe- 

quently BA is to BG as CA to CF. Therefore, Sec. 

%.E.D. 

Case 10. Of converging rays pafling out of a den¬ 

fer into a rarer medium through a convex furface 

of the denfer, in fuch manner as to continue con¬ 
verging. 

Dem. Let HB, MD, be the incident rays tending 

towards the point A. Then will the oblique ray HB, 

for the reafons already given, be refrafted in BF. 

Therefore, &c. 4>. E. D. 

Case ii. Of diverging rays pafling out of a rarer 

into a denfer medium through a concave furface of the 

denfer. 

Dem. Let AB, AD (fig. 3.) be the incident 
rays pafling out of a rarer into a denfer medium, 

through the concave furface BD, whofe centre of 

convexity is C, and fuppofing the line CB drawn and 

produced to IC, the refradted ray BL drawn and pro¬ 

duced back to F, and alfo FG drawn parallel to CB, 

ABC will be the angle of incidence; of which FB, be¬ 

ing oppofite to its complement to two right ones BGF, 

is the fine. The angle of rcfra&ion will be LBK, or 
its equal FBC ; of which BG, being oppofite to its 

equal and alternate one BFG, is the fine. Now FB 

is to BG in the compound ratio of FB to BA and 

of BA to BG. But (BD vaniihing) FB is to BA as 

FD to DA, and becaufe of the parallel line FG and 

CB, BA is to BG as CA to CF. Therefore, &c. 

Jg. E. D. 
Case 12. Of converging rays pafling out of a rarer 

into a denfer medium through a convex furface of the 

denfer. 
Dem. Let HB, MD, be the incident rays tending 

towards A the radiant point in the laft cafe; then, as 

W3s explained above, BF will be the refra&ed ray. 

Therefore, &c. £>. E. D. 
Case 13. Of rays pafling out of a rarer into a den¬ 

fer medium from a point between the centre of con¬ 

vexity and the furface. 
Dem. Let AB, AD (fig. 4.) be two rays pafling 

out of a rarer into a denfer medium from the point A, 

which let be pofiled between C the centre of convexity 
and therefra&ing furface BD ; through B draw CK, 

and let BL be the refra&ed ray; produce BL back 

to F, anddrawFG parallel to BC. Then will ABC be 

the angle of incidence; of which BF, being oppofite to 

its complement to two right ones BGF, is the fine. 
LBK will be the angle of refra&ion, or its equal 

FBC; of which BG, being oppofite to its alternate 

and equal one BFG, is the fine. But, as before, BF 
is to BG in a compound ratio of BF to BA and of 

BA to BG; and (BD vanifhing) BF is to BA as DF 

to DA, and becaufe the lines CB and FG are 
pa- 
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Of parallel, BA is to BG as CA to CF. Therefore, 

Refrj&ion. 

Case 14. Of rays palling out of a denfer into a rarer 

medium towards a point between the centre of con¬ 
vexity and the furface. 

Dem. Let the incident rays be MD, HB, tending 

towards A, from whence the other proceeded in thelaft 

cafe. Then, as in that cafe the refracted ray BL be¬ 

ing produced back palled through F, in this the re¬ 

flated ray itfelf, for the like reafons as were given in 

the foregoing cafes, will pafs through that point. 

Therefore, &c. i£. E. D. 

Case 15. Of rays palling out of a rarer into a 

denfer medium from a point between the centre of con¬ 

vexity and the furface. 

plate Dem. Let AB, AD (fig. 5.),be two diverging 

CCIX. rays palling out of a denfer into a rarer medium thro* 

the refracting furface BD, whofe centre of convexity 

is C, a point beyond that from whence the rays flow. 

Through B draw CK, and let BL be the refraCted 

ray; produce it back to F, and draw FG parallel to 

BC, meeting BA produced in G. ABC will be the 

angle of incidence ; of which BF, being oppofite to its 

alternate and equal angle BGF, is the fine. The 

angle of refraction is LBK, or its equal FBC ; of 

which BG, being oppofite to its complement to two 

right ones BFG, is the fine. But BF is to BG in 
the compound ratio of BF to BA and of BA to BG} 

and (BD vanilhing) BF is to BA as DF to DA; 

and becaufe of the parallel lines CB and GF, the tri¬ 

angles AFG and ABC are fimilar. BA therefore is to 

AG, as CA to AF; confequently BA is to BA and 

AG together, that is, to BG, as CA is to CA and 

AF together, that is, to CF ; and therefore the focal 

diftance, &c. <£. E. D. 

Case 16. Of rays palling out of a denfer into a 

rarer medium towards a point between the centre of 

convexity and the furface. 
Dem. Let HB, MD, be the incident rays having 

for their imaginary focus the point A, which was the 

radiant in the laft cale; and let C the centre of con¬ 

vexity of the refra&ing furface be pofited beyond this 

point. Then will HB, for the reafons already given, 

be refraCted into BF, having the point F for its real 

focus, which was the imaginary one of the diverging 

rays AB, AD, in the former cafe. Therefore, as be¬ 

fore, the ratio compounded of that which the focal 

diftance bears to the diftance of the imaginary focus of 

tile incident rays, and of that which the diftance be¬ 

tween the fame imaginary focus and the centre bears 

to the diftance between the centre and the focus, is 

equal to the latio which the fine of the angle of in¬ 

cidence bears to the fine of the angle of refraCtion. 

&E.D. 
The firft term in the foregoing proportion (viz. that 

in propolition 3d) being always an unknown quantity, 

thofe who are not well verfed in the ufe of fuch pro- 

pofitions, may think it intpofiible to inveftigate the 

focal diftance of any refrafting furface by it, we ftiall 

therefore exemplify in the following inftance, by 

which the manner of doing it in all others will clearly 

be underliood. V. g. Let it be required to determine 

the focal diftance of diverging rays palling out of air 

into glafs through a convex furface; and let the di- 

itance of the radiant point be 20, and the radius of 

! C S. 
convexity be 5 : now, becaufe we muft make nfe of the 

focal diftance before we know it, let that be exprefied 1 

by fome fymbol or chara&er as x; Then, becaufe by" 

the aforefaid propofition the ratio compounded of that 

which the focal diftance bears to the diftance of the 
radiant point (that is, in this fuppofition, of x to 20), 

and of the ratio which the diftance of the fame radiant 

point from the centre bears to the diftance between the 

centre and the focus (in this cafe, of 25 to .v—5 ), is 

equal to the ratio which the fine of the angle of in¬ 

cidence bears to the fine of the angle of rtfraftion 

(that is, of 17 to 11), we ftiall have, in the inftance 
before us, the following proportion, viz. 

x : 20 
C : : 17 : iij and compounding them into 

*5:*—53. 
one, which is done by multiplying the two firft parts 

together, we have 25* : 2ox—too : : 17 ; 11, and 
multiplying the extreme terms and middle terms to¬ 

gether 340X— 1700=2 75X, which equation after due 
reduction gives 

In fome cafes which might have been put, the 

quantity 65 would have been negative; and then the 

quotient arifing from 1700, divided by that, would 

have been fo too: that is, x ths focal diftance would 

have been negative; in which cafe, the focus mull have 
been taken on the contrary fide of the furface to that 

on which it was fuppofed to fall in Hating the problem; 

that is, it muft have been taken on the fame fide with the 

radiant point; for in calling the diftance between the 

centre and the focus x—5, it was fuppofed the focus 

would fall on the fame fide with the centre, or on that 

which is oppofite to the radiant point; becaufe other- 

wife that diftance muft have been exprefied by x+y ; 

as any one may fee by infpedtion of the 13th or 14th 

figure, in which the focus of diverging rays entering 

a convex furface, is fuppofed to fall on the fame fide 

with the radiant point. 

In like manner as this problem was performed, a 

general theorem may be raifed to folve it in all cafes 

whatfoever, by ufing characters inftead of figures; as 

every one who is not unacquainted with algebraic ope¬ 

rations very well knows. 

See this done, and applied to the pafiage of rays 

through the furface of lenfes, in the following fec- 

tion. 

A method of determining the point which a ray, 

entering a fpherical furface at any given diftance 

from the vortex of it, converges to, or diverges 

from, after refra&ion at the fame. From the ap¬ 

pendix to Moiineux’i Dioptrics. 

“ Prop. To find the focus of any parcel of rays 

diverging from, or converging to, a given point in the 

axis of a fpherical lens [furface], and inclined thereto 

under the fame angle; the ratio of the fines in refrac¬ 

tion being known. 

“ Let GL (fig. 6.) be the lens, P any polpt in 

its furface, V the pole [vertex] thereof, C the centre 

of the fphere whereof it is a fegment, O the objefit or 

point in the axis to or from which the rays do pro¬ 

ceed, OP a given ray; and let the ratio of refraction 

be as r to /; make CR to CO as / to r for the im- 

merfion of a ray, or as r to s for the emerfion, (that 

is, as the fines of the angles in the medium which the 

31 F 2 ray 
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Or ray enters, to their correfpondiflg fines in the medium 

Refra&ion. out 0f which it comes); and laying CR from C to¬ 

wards O, the point R fhall be the fame for all the 

rays of the point O. Then draw the radius PC (if 

need be) continued, and with the centre Rand diftance 

OP fweep a touch of an arch, interfering PC in Q^; 

the line QR being drawn (hall be parallel to the re- 

fraded ray, and PF being made parallel thereto (hall 

interfed the axis in the point F; which is the focus 

fought. Or make it as CQ_: CP : : CR : CF, 

and CF (hall be the diftance of the focus from the 

centre of the fphere. 
“ Dem. Let fall the perpendiculars PX on the 

axis, CY on the given ray, and CZ on the refraded 
ray. By the conftrudion QF and PR are parallel, 

whence the triangles QRC and PFC are fimilar, and 

CR to QR, as CF to PF; that is, CR to OP, as CF 

to PF. Now CF : PF ; : CZ ; PX ob fnnilia tri- 

arig.; whence CR :-OP : : CZ : PX, and CR : CZ :: 
OP : PX. Again, CR is to CO as the fines of refrac¬ 

tion by conftrudion; that is, as / tor, or r to /; and 

as CR to CZ, fo (CO=)y or-p-CR to or-^-CZ; 

and fo is PO to PX: But as PO to PX, fo CO to CY. 

Ergo, CY=— or—CZ; that is, CY toCZ is as the fines 

of refradion; but CY is the fine of the angle of inci¬ 

dence, and CZ of the refraded angle. Ergo conflat 

propofitio.- 
“"Hitherto we have confidered only oblique rays; 

it now remains to add fomething concerning rays pa¬ 

rallel to the axis: in this cafe the point O mull be con¬ 

fidered as infinitely diftant, and confequently OP, OC, 

and CR are all infinite: and OP and OC are in this 

cafe to be accounted as always equal, (fince they dif¬ 

fer but by a part of the radius of the fphere GPVL, 
which is no part of either of them): wherefore the ratio 

of CR to OP will be always the fame, viz. as / to r 
for immerging rays, and as r to / for thofe that 

emerge. And by this propofition CF is to PF in the 

fame ratio. It remains therefore to (hew on the bafe 

p. CP how to find all the triangles CPF, wherein CF is 

CCIX. t0 ^ in the ratio given by the degree of refradion. 
This problem has been very fully confidered by the ce¬ 

lebrated Dr Wallis in his late treatife of Algebra, 

p. 258, to which we refer; but we (hall here repeat 

the conftrudion thereof. (See fig. 7. 8.) 

“ Let GPVL be a lens, VC or PC the radius of 

its fphere, and let it be required to find all the points 

ft ft fucli asC/"may be to lyin the given ratio of s to 

r for iqimergirig rays, or as r to / for the emerging. 

Divide CV in K, Bnd continue CV to F, that CK 
may be to VK, and CF to VF, in the propofed ratio. 

Then divide KF equally in the point a, and with that 

centre fweep the circle FKF; this circle being 

drawn, gives readily all the foci of the parallel rays 

OP, OP. For having continued CP till it interfed 

the circle in F, PF (hall be always equal to Yf, the 

diftance of the focus of each refpedive parcel of rays 

OP from the vertex or pole of the lens. 
“ To demonftrate this, draw the pricked line VF, 

and by what is delivered by Dr Wallis in the above- 

cited place, VF and CF will be always in the fame 

propofed ratio. Again, V/"being made equal to PF, 

CF and Cf will be likewife equal, as are CP, VC; 

ICS. Part II. 
and the angles PCf, VCF, being ad verticem, are alfo Of 

equal: Wherefore ?f will be equal to VF, and con- R-efraOion. 
fequently Cf to Vf in the fame ratio as CF to VF; 

whence, and by what foregoes, the points f ft, are 

the feveral refpedive foci of the feveral parcels of rays 
OP, OP. E. D. 

§ 2. Of Glajfes. 

Glass maybe ground into eight different (hapes at 
leaft, for optical purpofes, viz. 

1. A plane-glafs, which is flat on both tides, and of 
equal thicknels in all its parts, as A. Fig 9• 

2. A plano-convex^ which is flat on one fide, and 
convex on the other, as B. 

3. A double-convex, which is convex on both fides, 
as C. 

4. A plano-concave, which is flat on one fide, and 
concave on the other, as D. 

5. A double concave, which is concave on both fides, 
as E. 

6. A menifcut, which is concave on one fide, and 
convex on the other, as F. 

7. A flat plano-convex, whofe convex fide is ground 
into feveral little flat furfaces, as G. 

8. A prifm, which has three flat fides, and when 

viewed endwife appears like an equilateral triangle, as 

Glaffes ground into any of the (hapes B, C, D, E, 
F, are generally called lenfes. 

A right line LIK, (fig. 9.) going perpendicular¬ 

ly through the middle of a lens, is called the axis of 

the lens. 

A ray of light G^,(fig. 10.) falling perpendicularly on 
a plane glafs EF, will pafs thro’ the glafs in the fame 

dircdion hi, and go out of it into the air in the fame 

right courfe iff. 
A ray of light AB, falling obliquely on a plane 

glafs, will go out of the glafs in the fame diredion, 

but not in the fame right line: for in touching the 

glafs, it will be refraded in the line BC ; and in lea¬ 

ving the glafs, it will be refraded in the line CD. 

A ray of light CD, (fig. 11.) falling obliquely on 

the middle of a convex glafs, it will go forward in the 

fame diredion DE, as if it had fallen with the 

fame degree of obliquity on a plane glafs ; and will 

go out of the glafs in the fame diredion with which it 

entered : for it will be equally refraded at the points 

D and E, as if it had palled through a plane furface. 

But the rays-CG and Cl will be fo refraded, as to 

meet again at the point F. Therefore, all the rays 

which flow from the point C, fo as to go through 

the glafs, will meet again at F ; and if they go far¬ 
ther onward, as to L, they crofs at F, and go for¬ 

ward on the oppofite fides of the middle ray CDEF, 

to what they were in approaching it in the diredions 

HF and KF. 
When parallel rays, as ABC, (fig. 12.) fall dired- 

ly upon a plano-convex glafs DE, and pafs through 

it, they will be fo refraded, as to unite in a, point 

f behind it: and this point is called the principal 

focus} the diftance of which, from the middle of the 
glafs, is called the focal diftance, which is equal to 

twice the radius of the fphere of the glafs’s convexity^ 

And, 
When parallel rays, as ABC, (fig. 13,) fall diredly 

■ upon 
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Of upon a glafs DE, which is equally convex on both 

Refraftion. flc]eSi anj pafs through it; they will be fo refra&ed, 

Plate as to meet a P°int or principal focus f whofe di- 
CCIX, fiance is equal to the radius or femidiameter of the 

fphere of the glafs’s convexity. But if a glafs be more 

convex on one fide than one the other, the rule for 
finding the focal diftance is this: As the fum of the 

femidiameters of both convexities is to the femidiame¬ 

ter of either, fo is double the femidiameter of the other 

to the diftance of the focus. Or divide the double 

product of the radii by their fum, and the quotient 

will be the diftance fought. 
Since all thofe rays of the fun which pafs through a 

convex glafs are colledled together in its focus, the 

force of all their heat is collected into that part; and 
is in proportion to the common heat of the fun, as the 

area of the glafs is to the area of the focus. Hence we 
fee the reafon why a convex glafs caufes the fun’s rays 

to burn after pafiing through it. 
All thefe rays crofs the middle ray in the focus / 

and then diverge from it, to the contrary fides, in the 

fame manner F/G, as they converged in the fpace 

D/E in coming to it. 

If another glafs FG, of the fame convexity as DE, 
be placed in the rays at the fame diftance from the fo¬ 

cus, it will refraift them fo, as that, after going out 

of it, they will be all parallel, as abc; and go on in 

the fame manner as they came to the firft glas DE, 
thro’ the fpace ABC ; but on the contrary fides of the 

middle ray Bfb : for the ray AD/will go on from/ 

in the dire&ion fGa, and the ray CE/ in the direc¬ 

tion /F a and fo of the reft. 
The rays diverge from any radiant point, as from a 

principal focus: Therefore if a candle be placed at / 

In the focus of the convex glafs FG, the diverging rays 
in the fpace F/G will be fo refra&ed by the glafs, as 

that, after going out of it, they will become parallel, 

as fhewn in the fpace c b a. 
If the candle be placed nearer th.e glafs than its fo¬ 

cal diftance, the rays will diverge after pafiing thro’ 

the glafs more or lefs as the candle is more or lefs di- 

flant from the focus. 
If the candle be placed farther from the glafs than 

its focal diftance, the rays will converge after pafiing 

thro’ the glafs, and meet -in a point, which will be 
more or lefs diilant from the glafs as the candle is 

nearer to or farther from its focus : and where the rays 
meet, they will form an inverted image of the flame of 

the.candle ; which may be feen on a paper placed in 

the meeting of the rays. 
Hence, if any objedl ABC (fig. 15.) be placed be¬ 

yond the focus F of the convex glafs def fome of the 

rays which flow from every point of the objedl, on the 

fide next the glafs, will fall upon it; and after pafiing 

through it, they will be converged into as many 

points on the oppofite fide of the glafs, where the 

image of every point will be formed, and confequently 

the image of the whole objedl, which will be inverted. 

Thus, the rays Ad, Ae, Af, fir wing from the point A, 

will converge in the fpace daf and by meeting at a, 

will there form the image of the point A. The rays 

Bb. Be, B/ flowing from the point B, will be united 

at b by the refradlion of the glafs, aud will there form 

the image of the point B. And the n ys Cd, Ce, Cf, 

flowing from the point C, will.be united at c, where 
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they will form the image of the point C. And fo of Of 

all the other intermediate points between A and C. Refra^‘1111- 
The rays which flow from every particular point of the 

objedl, and are united again by the glafs, are called 

pencils of rays. 
If the objedl ABC be brought nearer to the glafs, 

the pidlure abc will be removed to a greater diftance. 

For then more rays flowing from every Angle point, 
will fall more diverging upon the glafs; and therefore 

cannot be fo foon colledled into the correfponding 

points behind it. Confequently, if the diftance of 

the objedl ABC (fig. 16.) be equal to the diftance 
rB of the focus of the glafs, the rays of each pencil 

will be fo refradled by pafiing through the glafs, that 

they will go out of it parallel to each other; as dl, 

<?H, fh, from the point C; dG, <?K, /D, from the 

point B; aud dK, <?E, /L, from the point A: and 

therefore, there will be no pidlure formed behind the 

glafs. 
If the focal diftance of the glafs, and the diftance 

of the objedl from the glafs, be known, the diftance 
of the pidlure from the glafs may be found by this 

rule, viz. Multiply the diftance of the focus by the 

diftance of the objedl, and divide the produdl by their 

difference; the quotient will be the diftance of the 

pidlure. 
The pidlure will be as much bigger or lefs than the 

objedl, as its diftance from the glafs is greater or lefs 
than the diftance of the objedl. For, as B<? (fig. 15.) 

is to <?B, fo is AC to ca. So that if ABC be the ob¬ 

jedl, cba will be the pidlure; or if cb a be the objedl, 

ABC will be the pidlure. 114 
For determining the progrefs of the rays after re- 

fradlion by any lens, whatever be its form or matter, * ® 0 
Mr,Rowning gives the following method. “ Sup- 

pofe GH (fig. 14.) to be a given lens, and E a point 

in its axis from whence the diverging rays EL, &c. 

fall upon the lens, AL, the radius of the firft convex¬ 

ity, and CK that of the fecond ; let LK/be the di- 

redlion of the diverging ray EL after its refradlion at 

the firft furface, and KF its diredlion after refradlion 

at both. Then will / be the focus of the ray3 after 

their firft refradlion, and F the point they will meet in 

after both. Let BD be the thicknefs of the lens, and 
let the proportion which the fine of the angrle of inci¬ 

dence bears to the fine of the angle of refradlion be 

exprefled by the ratio of I to R. Call EB, d; BD, t; 

AB, r; CD, s; B/ x; DF, y: Now, to find/their 
focus after refradlion at L where they enter the firft 

furface of the lens, comes under the third propofition 
abovementioned: according to which the ratio com¬ 

pounded of x, the focal diftance fought, to d, the di¬ 

ftance of the radiant point; aud of d+r, the diftance 
between the fame point and the centre, to x—r, the di¬ 

ftance between the centre and the focus, is as I to R; 
compounding thefe two ratios therefore ( that is, multi¬ 

plying them together) wehave dx-\-rx: dx—dr:: I: R; 

which proportion being converted into an equation, and 
. I dr 

duly reduced, gives x-JJZZKd~K^. 

Thus having found the diftance Bf, and confequent¬ 

ly the point/ to which the rays converge from L, we 

muft proceed to find F, that to which they will con¬ 

verge after having paffed through K, where they fuffer 
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Of a fecond refra&ion: this comes under the fame propo- 

Refraftion. flt;on. But, if we would ufe the fame letters as before, 

” to exprefs the proportion which theiine of the angle 

of incidence bears to that of the angle of refraflion, 

they mull be put one for the other; becaufe, when 
rays pafs out of a denfer into a rarer medium, the fine 

of the angle of incidence bears the fame proportion to 

the fine of the angle of refradtion, that the fine of the 
angle of refradtion does to the fine of the angle of in¬ 

cidence, when they pafs out of a rater into a denfer. 

This being obferved, by the aforefaid propofition, we 

(hall have the ratio compounded of y, the focal diftance, 

to -jj—■-/, the imaginary focus in the inci¬ 

dent rays, and of ^ —hr,the diftance be- _I dr , 
1 \d-Rtf'-^R/' 

tween the imaginary focus and the centre, to y-{-s, the 

diftance between the centre and the focus, as R to I. 

Which equation, if we reduce the mixed quantities 

proper fradtions, will ftand thus; 
\dr— Idt+Rdt+Rrt 

r> ld—Kd—Kr 
and ::K: I. 

Idr—\dt-\-Rdt+Rrt+Ids—R<//-“-Rr/. , 

-Id-1W--RT" 
And, compounding thefe ratios, we have 

Idn—Idty+Rdty+Rrty+ldsy+Rdsy—Rrsy _ Idry—. 

--- Id-Rd-~R? " * 
Idty+Rdty+Rrty+Idrs—Idts—Rdts+Rrts ;. R . 

And throwing out the two equal denominartors Id— 

Rd_Rr, and Id—R</—Rr, and multiplying extremes 

together and means together, we have IIdry—IIdty+ 
IRdty+IRrty+IIdsy—IRdiy—IRrjy^IRdry—lRdty 

4- R Rdty +RRrty+lRdrs—I R<///-f-RRs'//-j- RR/-// s 
T , , . IRdrs—IRdts 
which equation being reduced, givcsy-~l\dr—I\dt+' 

-j-R R<^//-j-R Rrts 

i 2 Ri#+1 Rr/+1 Ids —IRds—I R/-/—IRdr—R Rdt— 

R Rr/. 
This theorem maybe applied to all cafes whatever; 

even to plane furfaces mutatis mutandis, v. g. the ra¬ 
dius of a concave furface being negative (as lying 

the contrary way) with refpedt to t£at of a convex, 

and the radius of a plain furface being 3n infinite line. 

If we would apply this theorem to a concave furface, 

we muft change all the figns of thofe members where¬ 

in the fymbol exprefiing the radius of that furface oc¬ 

curs ; and if to a plane furface, all the members which 

involve the radius muft be confidered as infinite quan¬ 

tities: that is, all, except them, muft be ftruck out of 
the equation as nothing. So, likewife, if we would 

have it extend to other rays befides diverging ones, 

the point where converging rays would meet, lying 

on the contrary fide to that from whence the diverging 

ones were fuppofed to flow, its diftance muft be made 

negative; and the diftance where parallel rays meet 

being infinite, it is only changing the figns of all 

thofe members in which d is found, if the rays are 

fuppofed converging; or making thofe members infi¬ 

nite, in cafe the rays are fuppofed parallel; which is 

done by linking out all the reft, as bearing nopropor- 

I c s. 
tion to them. 

Part II. 

§ 3- OfVifton. 

Having defcribed how the rays of light, flowing 

from obje&s, and palling through convex glaffes, are 

collefted into points, and form the images of the ob¬ 

jects ; it will be eafy to underftand how the rays are 

affefted by palling through the humours of the eye, 

and are thereby collefted into innumerable points on 

the bottom of the eye, and thereon form the iuiages 
of the objeSs which they flow from. For, the differ¬ 

ent humours of the eye, rfnd particularly the cryftal- 
line humour, are to be confidered as a convex glafs; 

and the rays in palling through them to be affected in 

the fame manner as in palling through a convex glafs. 

A defcription of the coats and humours, &c. has been 

given at large in anatomy; but for the reader’s con¬ 
venience in this place, we fhall repeat in a few words 

as much of the defcription as will be fufficient for our 

prefent purpofe. 
The eye is nearly globular. It confifls of three Plate 

coats and three humours. The part DHHG of theccX. I 

outer coat, is called the fclerotica; the reft, DEFG, the fi8- *• 

cornea. Next within this coat is that called the cho- 

roides, which ferves as it were for a lining to the ll? . J| 

other, and joins with the iris, m n, mn. The iris is of the^eye-1 I 
compofed of two fets of mufcular fibres; the one of a 

circular form, which contracts the hole in the middle 

called the pupil, when the light would othervvife be 
too ftrong for the eye ; and the other of radial fibres, 

tending every where from the circumference of the iris 

towards the middle of the pupil ; which fibres, by 

their contraction, dilate and enlarge the pupil when 

the light is weak, in order to let in the more of its 

rays. The third coat is only a fine expanfion of the 

optie nerve L, which fpreads like net-work all over 

theinfide of the choroides, and is therefore called the 

retinas upon which are painted (as it were) the ima¬ 

ges of all vifible objeCts, by the rays of light which 

either flow or are reflected from them. 

Under the cornea is a fine tranfparent fluid like wa¬ 

ter, which is therefore called the aqueous humour. It 

gives a protuberant figure to the cornea, fills the two 

cavities mm and nn, which communicate by the pn- 
pil P; and has the faipe limpidity, fpecific gravity, and 

refraCtive power, as water. At the back of this lies 

the cryftalline humour II, which is Ihaped like a 

double convex glafs; and is a little more convex on 

the back than the fore part. It converges the rays, 

which pafs through it from every vifible objeCt to its 

focus at the bottom of the eye. This humour is tranf¬ 
parent like cryftal, is much of the confidence of hard 

jelly, and exceeds the fpecific gravity of water in the 

proportion of II to to. It is inclofed in a fine tranf¬ 

parent membrane, from which proceed radial fibres 

oo, called the ligamentum ciliare, all around its edge; 

and join to the circumference of the iris. 

At the back of the cryftalline, lies the vitreous hu¬ 

mour KK, which is tranfparent like glafs, and is 

largeft of all in quantity, filling the whole orb of the 

eye, and giving it a globular (hape. It is much of 

a confidence with the white of an egg, and very 

little exceeds the fpecific gravity and refraCtive power 

of water. 
As every point of an object ABC, (ibid.) fends 
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of out ray3 In all direftions, fome rays, from every point 

Ref raft ion • on tj,e fI{]e next the eye> w;il fa]l Upon the cornea be¬ 

tween E and F ; and by pafiing on thro’ the humours 

and pupil of the eye, they will be converged to as 

many points on the retina or bottom of the eye, and 

will thereon form a diftinft inverted pifture c b a of the 

objeft. Thus, the pencil of rays qr s that flows from 

the point A of the objeft, will be converged to the 

point a on the retina ; thofe from the point B will be 

converged to the point b; thofe from the point C will be 

converged to the point c; and fo of all the interme¬ 

diate points; by which means the whole image abc 

is formed, and the objeft made vifible : altho’ it muft 

be owned, that the method by which this fenfation is 

carried from the eye by the optic nerve to the common 

fenfory in the brain, and there difcerned, is above the 
reach of our compreherifion. 

But that vifton is effefted in this manner, may be 

demonftrated experimentally. Take a bullock’s eye 

whilft it is frefli; and having cut off the three coats 

from the back part, quite to the vitreous humour, 

put a piece of .white paper over that part, and" hold 

the eye towards any bright objeft, and yon will fee 

tt6 an inverted pifture of the objeft upon the paper. 

Why we fee Since the image is inverted, many have wondered 
objefts np- why the object appears upright. But we are to con- 
r'ghf. fider, r. That inverted is only a relative term : and, 

2. That there is a very great difference between the 

real objeft and the means or image by which we per¬ 

ceive it. When all the parts of a diftant profpeft are 

painted upon the retina, they are all right with re- 

fpeft to one another, as well as the parts of the pro¬ 
fpeft itfclf; and we can only judge of an objeft’s be¬ 

ing inverted, when it is turned reverfe to its natural 

pofition with refpeft to other objefts which we fee 

and compare it with.—If we lay hold of an upright 

flick in the dark, we can tell which is the upper or 

lower part of it, by moving our hand downward or 

upward ; and know very well that we cannot feel the 

upper end by moving our hand downward. Juft fo 
we find by experience, that upon direfting our eyes 

towards 4 tall objeft, we cannot fee its top by turning 
our eyes downward, nor its foot by turning our eyes 

upward ; but muft trace the object the fame way by 

the eye to fee it from head to foot, as we do by the 

hand to feel it ; and as the judgment is informed by 

the motion of the hand in one cafe, fo it is alfo by the 

motion of the eye in the other. 
Plate In fig. 2. is exhibited the manner of feeing the 

CCX- fame objeft ABC, by both the eyes D and E at 

once. 
c ”7 When any part of the image cba falls upon the op- 

nerve in- tlc nerve L, the correfponding part of the objeft be- 
fenfible of comes invitible. On which account, nature has wife- 
hght. ly placed the optic nerve of each eye, not in the 

middle of the bottom of the eye, but towards the fide 

next the nofe; fo that whatever part of the image falls 

upon the optic nerve of one eye, may not fall upon 

the optic nerve of the other. Thus the point a of the 

image cba falls upon the optic nerve of the eye D, 

but not of the eye E; and the point c falls upon the 

optic nerve of the eye E, but not of the eye D : and 

therefore, to both eyes taken together, the whole ob¬ 

jeft ABC is vifible. 

The nearer that any objeft is to the eye, the larger 
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is the angle under which it is feen, and the ma'gni- Of 
tude under which it appears. Thus to the eye D, Refrnftlon* 

(fig. 3.) the objeft ABC is feen under the angle 

APC; and its image cba is very large upon the re¬ 

tinas but to the eye E, at a double diftance, the fame 

objeft is feen under the angle ApC, which is equal 

only to half the angle APC, as is evident by the fi¬ 

gure. The image cb-a is likewife twice as large in 

the eye D, as the other image cba is in the eye E. 
In both thefe reprefcntations, a part of the image falls 

on the optic nerve, and the objeft in the correfpond¬ 

ing part is invifible. 

As the fenfe of feeing is allowed to be occafioned 

by the impulfe of the rays from the vifible objedt up¬ 
on the retina of the eye, and forming the image of 

the objedt thereon, and that the retina is only the ex- 

panfion of the optic nerve all over the choroides; it 
Ihould feeni furprifing, that the part of the image 

which falls on the optic nerve (hould render the like 

part of the objedt invifible ; efpecially as that nerve 
is allowed to be the inftrument by which the impulfe 

and image are conveyed to the common-fenfory in the 

brain. 
That the part of the image which falls upon the Proved by 

middle of the optic nerve is loft, and confequently the experiment, 

correfponding part of the objeft is rendered invifible, 

is plain by experiment. For if a perfon fixes three 

patches, A, B, C, (fig. 4.) upon a white wall, at the 
height of the eye, and the diftance of about a foot 

from each other, and places himfelf before them, (hut¬ 

ting the right eye, and direfting the left towards the 

patch C, he will fee the patches A and C, but the 

middle patch B will difappear. Or, if he (huts his 

left eye, and direfts the right towards A, he will fee 

both A and C, but B will difappear; and if he di¬ 
refts his eye towards B, he will fee both B and A, 

but not C. For whatever patch is direftly oppo- 

fite to the optic nerve N, vaniflies. This requires a 
little praftice, after which he will find it eafy todireft 

his eye fo as to lofe the fight of whichever patch he 

pleafes. 
This experiment, firft tried by M. Mariotte, occa-j);fplue 

fioned a new hypothefis concerning the feat of vifion, concerning 

which he fuppofed not to be in the retina, but in the the feat of 

choroides. An improvement was afterwards made up-v*Gon* 

on it by M. Picard, who contrived that an objeft 

(hould difappear when both the eyes were kept open. 

He faftened upon a wall a round white paper, an inch 

or two in diameter; and by the fide of it he fixed.two 

marks, one on the right hand, and the other on the 

left, each-at about 2 feet diftance from the paper, and 

fomewhat higher. He then placed himfelf direftly 

before the paper, at the diftance of 9 or 10 feet, and 

putting the end of his finger over againft both his 

eyes, fo that the left-hand mark might be hid from 

the right eye, and the right-hand mark from the left 

eye. Remaining firm in this pollure, and looking 

fteadily, with both eyes, on the end of his finger, the 

paper which was not at all covered by it would total¬ 

ly difappear. This, he fays, is the more furprifing, 

becaufe, without this particular encounter of the op¬ 

tic nerves, where no vifion is made, the paper will 

appear double, as is the cafe when the finger is not 

rightly placed. 

M. Marriott? obferves, that this improvement on 
hi* 
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Of his experiment,' by M. Picard, is ingenious, but dlf- 

Refraftion, ficu]t to execute, fince the eyes muft be coufiderably 

(trained in looking at any objedt fo near to them as four 

inches; and propofes another not lefs furprifing, and 

more ea(y. Place, fays he, on a dark ground, two 

round pieces of white paper, at the fame height, and 

three feet from one another; then place yourfelf op- 

pofite to them, at the diftance of 12 or 13 feet, and 

hold your thumb before your eyes, at the diftance of 

about eight inches, fo that it may conceal from the 

right eye the paper that is to the left hand, and from 

the left eye the paper to the right hand. Then, if you 
look at your thumb fteadily with both eyes, you will 

lofe fight of both the papers; the eyes being fo difpo- 

fed, that each of them receives the image of one of the 
papers upon the bafe of the optic nerve, while, the 
other is intercepted by the thumb. 

M. Le Cat purfued this curious experiment a little 

farther than M. Marriotte had done. In the place of 

the fecond paper, he fixed a large white board, and 

obferved, that at a proper diftance he loft fight of a 

circular fpace in the centre of it. He alfo obferved 

the fize of the paper which is thus concealed from the 

fight, correTponding to feveral diftances, which enabled 

him to afeertain feveral circumftances relating to this 

part of the ftrudture of the eye more exadtly than had 
been done before. 

The manner in which this curious experiment is 

now generally made, and which is both the eafieft with 

refpedi to the eye, and the mod indifputable with re- 

fpedt to the fait, is the following. Let three pieces of 

paper be fattened upon the fide of a room, about two 

feet afunder; and let a perfon place himfelf oppofite to 

the middle paper, and, beginning near to it, retire gra¬ 

dually backwards, all the while keeping one of his 
eyes (hut, and the other turned obliquely towards that 

outfide paper which is towards the covered eye, and 
he will find a fituation (which is generally at about 

five times the diftance at which the papers are placed 

from one another), where the middle paper will entire¬ 

ly difappear, while the two outermoft continue plainly 

vifible; becaufe the rays which come from the middle 

paper will fall upon the retina where the optic nerve 

is inferted. 

It will not furprife any perfon, even thofe who are 

the ftrongeft advocates for the retina being the place 

at which the pencils of rays are terminated, and con- 

fequently the proper feat of vifion, that M. Mariotte 

was led by this remarkable obfervation to fufpedt the 

contrary. He mot only did fo; but, in confequence 

of attentively confidering the fubjedt, a variety of 

other arguments in favour of the choroides occurred 
to him, particularly his obfervation, that the retina is 

tranfparent, as well as the cryftalline, and other hu¬ 

mours of the eye, which he thought could only enable 

it to tranfmit the rays farther; and he could not per- 

fuade himfelf that any fubftance could beconfidered as 

being the termination of the pencils, and the proper 

feat of vifion, at which the rays are not flopped in 
their progrefs. 

He was farther confirmed in his opinion of the fmall 

degree of fenfibility in the retina, and of the greater 
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fenfibility of the choroides, by obferving that the pu- of 

pil dilates itfelf in the (hade, and contrails itfelf in a Refraftl0n*' 
great light j which involuntary motion, he thought, 1 

was a clear proof that the fibres of the iris are ex¬ 

tremely fenlibie to the aftion of light ; and this part 

of the eye is only a continuation of the choroides (a). 

He alfo thought that the dark colour of the choroides 

was intended to make it more fufceptible of the impref- 
fion of light. 

M. Pecquet, in anfwer to M. Mariotte’s obfervation 
concerning the tranfparency of the retina, fays, that 

it is very imperfectly fo, refembling only oiled paper, 

or the horn that is ufed for lanterns; and befides, that 

its whitenefs demonftrates it to be fufficiently opaque 

for ftopping the rays of light, as much as is neceflary 
for the purpofe of vifion ; whereas, if vifion be per¬ 

formed by means of thofe rays which are tranfmitted 

through fuch a fubftance as the retina, it muft be very 

indiftindt. 

As to the blacknefs of the choroides, which M. Mar¬ 

riotte thought to be neceflary for the purpofe of vi¬ 
fion, M. Pecquet obferves, that it is not the fa/ne in 

all eyes, and that there are very different ihades of it 

among the individuals of mankind, as alfo among birds, 

and fome other animals, whofe choroides is generally 

black 5 and that in the eyes of lions, camels, bears 

oxen, flags, (heep, dogs, cats, and many other ani¬ 
mals, that part of the choroides which is the moft ex- 

pofed to light, very often exhibits colours as vivid as 

thofe of mother of pearl, or of the iris. He admits 

that there is a defedt of vifion at the infertion of the 

optic nerve 5 but he thought that it was owing to the 

blood-veffels of the retina, the trunks of which are fo 

large in that place as to obftrudt all vifion. 

To M. Pecquet’s objedtion, founded on the opacity 

of the retina, M. Marriotte obferves, that there muft 

be a great difference betwixt the (late of that fubftance 
in living and dead fubjedts; and as a farther proof of 

the tranfparency of the retina, and the power of the 

choroides beyond it to refledl light, he fays, that if a 

lighted candle be held near to a perfon’s eyes, and a 
dog, at the diftance of eight or ten fteps, be made to 

look at him, he would fee a bright light in the dog’s 

eyes, which he thought to proceed from the refledlion 

of the light of the candle from the choroides of the 

dog, fince the fame appearance cannot be produced in 

the eyes of men, or other animals, whofe-choroides is 

black. 

To M. Pecquet’s remark concerning the blood vef- 

fels of the retina, M. Marriotte obferves, that they are 

not large enough to prevent vifion in every part of the 
bafe of the nerve, fince the diameter of each of the two 

veffels occupy no more than ^ part of it. Befides, if 

this were the caufe of this want of vificu, it would 
vanilh gradually, and the fpace to which it is confined 

would not be fo exadtly terminated as it appears to 

be. 

We muft add, that M. Pecquet alfo obferved, that 
notwithftanding the infenfibility of the retina at the 

infertion of the optic nerve when the light is only mo- 
•derate; yet that luminous objedts, fuch as a bright 

candle placed at the diftance of four or five paces, do 
not 

(a) M. Muflchenbroeck fays, that in many animals, as the lion, camel, bear, ox, flag, (heep, dog, cat, and 
many birds, the choroides is not black, but blue, green, yellow, or fome other colour. Introduflio, Vol. II. 

748. 
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Of not abfolutely difappe3r, in the fame circumftances in 

Refraflion. which a white paper would; for that this ftrong light 

may be perceived though the pidbure fall on the bafe 

of the nerve. “ I cannot help fufpeCting, however, 

(fays Dr Prieftley), that M. Pecquet did not make 

this obfervation with fuffieient care. A large candle 

makes no impreffion on that part of my eye, though 
jt is by no means able to bear a ftrong light.” 

The common opinion was alfa favoured by the ana. 
tomical defcription of feveral animals by the members 

of the French academy, and particularly their account 

of the fea-calf and porcupine ; in both of which the 

optic nerve is inferted in the very axis of the eye, ex. 

exaflly oppofite to the pupil, which was thought to 

leave no room to doubt, but that in thefe animals the 

retina is perfectly fenfible to the impreffion of light at 

the infertion of the nerve. But this obfervation may 

deferve to be reconfidered. 
M. De la Hire took part with M. Pecquet, arguing 

in favour of the retina from the analogy of the fenfes, 

in all of which the nerves are the proper feat of fenfa- 

( tion. This philofopher, however, fuppofed that the 

choroides receives the impreffions of images, in order 
to tranfmit them to the retina. 

M. Perrault alfotook the part of M. Pecquet againft 

M. Marriotte, and in M. Perrault’a works we have fe. 

veral letters that paffed between thefe two gentlemen 

upon this fubjeft. 
This difpute about the immediate, inftrument of vi« 

fion was revived upon the occafion of an odd experi¬ 

ment of M. Mery, recorded in the memoirs of the 
French academy for 1704. He plunged a cat in wa¬ 

ter, and expofing her eye to the ftrong light of the fun, 

obferved that the pupil was not at all contracted by it; 

from which he concluded, that the contraction of the 

iris is not produced by the aCtion of the light, but by 

fome other circumftance. For he contended that the 

eye receives more light in this fituation than in the 

open air. At the fame time he thought he obferved 

that the retina of the cat’s eye was tranfparent, -and 

that he could fee the opaque choroides beyond it; 

from which he concludes, that the choroides is the fub- 

ftance intended to receive the rays of light, and to be 

the chief inftrument of vifion. But M. De la Hire re¬ 

plies to this argument of M. Mery, in a memoir for 

the year 1709, p. 119; in which he endeavours to 

fhew that fewer rays enter the eye under water, and 
that in thofe circumftances it is not fo liable to be af- 

fe&ed by them. Befides, it is obvious to be remark¬ 

ed, that the cat muft be in great terror in this fitua¬ 

tion ; and being an animal that has a very great vo¬ 

luntary power over the mufcles of the iris, and being 
now extremely attentive to every thing about her, file 

might keep her eye open notwithftauding the aCtion 

of the light upon it, and though it might be very pain¬ 

ful to her. We are informed, that when a cat is pla¬ 

ced in a window through which the fun is Ihining, and 

confequently her iris nearly clofed, if fhe hear a ruft- 

ling, like that which is made by a moufe, on the out- 

fide of the window, (he will immediately open her eyes 

to their greateft extent, without in the lead turning 

her face from the light. 
M. Le Cat took part with M. Marriotte in this con- 

troverfy, it being peculiarly agreeable to this general 

hypotbelis, viz. that the pia mater, of which the cho- 
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roides is a production, and not the nerves themfelves, Ot 
is the proper inftrument of fenfation. He thought that Refra^10n- 

the change which takes place in the eyes of old peo- 
pie (the choroides growing lefs black with age) fa¬ 

voured his hypothefis, as they do not fee with that di- 

ftinCtnefs with which young perfons do. M. Le Cat 
fuppofed that the retina anfwers a purpofe fimilar to 

that of the fcarf-lkirt, covering the papillae pyramidales, 

which are the immediate organ of feeling, or that of 

the porous membrane which covers the glandulous pa¬ 
pilla: of the tongue. The retina, he fays, receives the 

impreffion of light, moderates it, and prepares it for its 

proper organ, but is not itfelf fenfible of it. 

It muft be obferved, that M. Le Cat had difcovfr- 

ed that the pia mater, after clofely embracing and con- 

ftringing the optic nerve at its entrance into the eye, 
divides into two branches, one of which clofely lines the 

cornea, and at length is loft in it, while the fecond 

branch makes what is called the choroides,or uvea. He 

alfo (hewed that the fclerotica is an expanfion of the du¬ 

ra mater; and he fent diffeCtions of the eye to the royal 

academy of fciences in 1739, to Prove thefe affertions, 
and feveral others which he had advanced in his Traitt 
des Sens, that were contrary to the opinions of the 

celebrated Winflow. 
To thefe arguments in favour of the choroides, al¬ 

leged by thofe gentlemen among whom the fubjedt was 

firft difeuffed, Dr Prieftley in his hiftory adds the fol¬ 

lowing that had efcaped their notice, but which were 

fuggefted to him by his friend Mr Michell. 

In order that vifion be diftindt, the pencils of rays 

which iffue from the feveral points of any objeCt, muft 

be collected cither accurately, or at lead very nearly, 
to correfponding points in the eye, which can only be 

done upon fome uniform furface. But the retina being 

of a confiderable jhicknefs, and the whole ofMt being 
uniformly nervous, and at lead nearly, if not perfectly, 

tranfparent, prefents no particular furface; fo that, in 

whatever part of it the pencils be fuppofed to have 
their foci, the rays belonging to them will be fepara- 

ted from one another, either before or after they arrive 

there, and confequently vifion would be confuted. 

If we fuppofe the feat of vifion to be at the nearer 

furface of the retina, and the images of objeCts be 
formed by direct rays, a confiderable degree of confu- 

fion could, not but arife from the light reflected by the 
choroides, in thofe animals in which it is white, or co¬ 

loured. On the other hand, it would be impoffible that 

vifion ffiould be performed at this place by light re¬ 

flected from the choroides, becaufe in many animals it 
is perfectly black, and reflects no light at all; and yet 

fuch animals fee even more diftinCtly than others. And 

we cannot bnt fuppofe that, in whatever manner vi¬ 

fion is effected, it is the fame in the eyes of all ani¬ 

mals. 
If the feat of vifion be at the farther furface of the 

retina, and it be performed by direCt rays, a white 

choroides could be of no ufe; and if it were by reflec¬ 

ted rays, a black one could not anfwer the purpofe. 

It is likewifean argument in favour of the choroides 

being the organ of vifion, that it is a fubftance which 

receives a more diftinCt impreffion from the rays of 

light than any other membrane in any part of the ani¬ 

mal fyftem, excepting (and perhaps not excepting) 

that white cuticle which lies under the feales of fifties* 
j 1 G whereas 
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Of whereas the retina is a fubftance on which the light 

■Refraftion. makes an exceedingly faint impreflion, and perhaps no 

impreflion at all; fince light, in pafling out of one 

tranfparent medium into another immediately conti¬ 
guous to it, fuffers no refra&ion or refledion, nor are 

any of the rays abforbed, unlefs there is fome differ¬ 
ence in the refrading power of the two media, which 

probably is not the qafe between the retina and the vi¬ 

treous humour, which is in contad with it. And 

wherever the light is not affeded by the medium it 
falls upon, we san hardly fuppofe the medium to re¬ 

ceive any impreflion from the light, the adion being 

probably always mutual and reciprocal. 
Befides, the retina is fo fituated, as to be expofed to 

many rays befides thofe which terminate in it, and 
which, therefore, cannot be fubfervient to viffon, if it 

be performed there. Now this is not the cafe with the 

choroides, which is in no fhape tranfparent, and has no 

refieding fubftance beyond it. 

It is, moreover, peculiarly favourable to the hypo- 

thefis of the feat of vifion being in the choroides, that 

we can then fee a fufficient reafon for the divtrfity of 

its colour in different animals, according as they are 
circumftanced with refpeft to vifion. In all terreftrial 

animals, which have occafion td make ufe of their eyes 

by night, the choroides is either of a bright white, or 

of fome very vivid colour, which refleds the light very 

ftrongly. On this account vifion may be performed 

with lcfs light, but it cannot be with great diftind- 
nefs, the refledion of the rays doubling their effed; 

fince it muff extend over fome fpace, all refledion be¬ 

ing made at a diftance from the refieding body. Be¬ 

fides, the choroides in brutes is not in general perfed- 
ly white, but a little inclined to blue; and is therefore, 

probably, better adapted to fee by the fainter coloured 
light, which chiefly prevails in the night; and, we 

would add, is on the fame account more liable to be 

ftrongly impreffed by the colours to which they are 

chiefly expofed. 

On the other hand, the choroides of birds in gene¬ 

ral, efpecially eagles, hawks, and other birds of prey, 

is black ; by which means they are able to fee with 

the greateft diftindlnefs, but only in bright day-light. 

The owl, however, feeking her food by night, has the 

choroides white, like that of a cat. Laftly, in the eyes 

of man, which are adapted to various ufes, the cho¬ 
roides is neither fo black as that of birds, nor fo white 

as that of thofe animals who make the greateft ufe of 

their eyes in the night. 
As to a third hypothefis, which is in effed that of 

M. De la Hire, which makes both the retina and the 

choroides equally neceflary to vifion, and fuppofe it be 

performed by the impreflion of light on the choroides 

communicated to the retina; Mr Michell obferves, that 

the perceptions can hardly be fuppofed to be fo acute, 

when the nerves, which are the chief inftruments of 

fenfation, do not receive the impreflions immediately, 

but only after they have been communicated to ano¬ 

ther fubftance. Befides, it muft be more natural to 
fuppofe, that, when the principal impreflion is made 

14° upon the choroides, it is communicated to the brain 

rfthef1 ot'by *ts own ProPer nervcs> which are abundantly fuffi- 

Tn the eye1 cient for tl,e PurPofe- 
where there The dimenfions and precife form of the fpot in the 

' i? no vi- eye in which there is no vifion, were more accurately 
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calculated by Daniel Bernoulli, in the following man- Of 
ner. He placed a piece of money O, fig. I, upon Refraction., 

the floor; and then (hutting one of his eyes, and ma- p]atc 

king a pendulum to fwing, fo that the extremity of it ccxi. 
might be nearly in the line AO, he obferved at what 
place C it began to be ihvifible, and where it again 

emerged into view at A. Raifing the pendulum higher 

and lower, he found other points, as H, N, P, G, B, 
at which it began to be invifible; and others, as M, X,, 

E, A, at which it began to be vifible again; and draw¬ 

ing a curve through them, he found that it was ellip¬ 

tical; and, with refped to hi3 own eye, the dimenfions 

of it were as follows, OC was 23, AC 10, BD 3, 

DH 13, and EG 141 fo that the centre being at F, 
the greater axis was to the lefs as 8 to 7. 

From thefe data, the plane on which the figure was 
drawn being obliquely fituated with refped to the eye, 

he found, that the place in the eye that correfponded 

to it was a circle, the diameter of which was a feventh 

part of the diameter of the eye, the centre of it being 

27 parts of the diameter from the point oppofite to 

the pupil, a little above the middle. He conclude* 
with obferving, that, in order that this fpace in which 

there is no vifion, may be as fmall as poflible, it was 
neceflary that the nerve (hould enter the eye perpendi¬ 

cularly, and that both this end, and alfo its entering 

the eye at a diftance from its axis, are gained by the 

particular manner in which the two optic nerves unite 

and become feparate again, by eroding one another. 

In favour of one of the observations of Mr Michell, 

concerning the ufe of the choroides in vifion, Dr 

Prieftley obferves, that Aquapendente mentions the 

cafe of a perfon at Pifa, who could fee very well in 

the night, but very little or none at all in the day¬ 

time. This is alfo faid to be the cafe with thofe 

white people among the blacks of Africa, and the in¬ 
habitants of the ifthnms of America, who, from this 

circumftance, are called moon eyed. Our author thinks 

it probable that their choroides is not of a dark co¬ 

lour, as it is in others of the human fpecies ; but white, 

or light coloured; as in thofe animals which have moft 
occafion for their eyes in the night. 

The following confideratlons in favour of the retina 
being the proper feat of vifion are worthy of remark. 

Dr Porterfield obferves, that the reafon why there 

is no vifion at the enterancc of the optic nerve into 

the eye, may be, that it wants that foftnefs and deli¬ 

cacy, which it has when it is expanded upon the 

choroides; and that, in thofe animals in which that 

nerve is inferted in the axis of the eye, it is obferved 

to be equally delicate, and therefore probably equally 

fenfible, in that place as in any other part of the re¬ 

tina. In general, the nerves, when conftringed by 

their coats, have but little fenfibility, in comparifon 
of what they are endued with when they are divefted 

ef them, and unfolded in a foft and pulpy fubftance. 

Haller obferves, that the choroides cannot be the 

univerfal inftrument of vifion, becaufe that fometimea 

in men and birds, but efpecially in fifties, it is covered 
internally with a black mucus, through which the rays 

cannot penetrate. This writer fpeaks of a fibrous 

membrane in the retina diftind from its pulpy fub¬ 

ftance. On thefe fibres, he conjedures, that the images 
of objeds are painted. 

- M De la Hire’s argument in favour of the retina, 

front 



Pan II. OPTICS. 5537 
Of from the analogy of the (enfes, is much ftrengthened that, if the retina be as tranfparent as it is generally of 

RefraOion. by confidering that the retina is a large nervous ap- reprefented tobe, fo that the termination of the pen- Refra<rtios- 

~ paratus, immediately expofed to the impreffion of nils muft neceflarily be either upon the choroides, or 

light; whereas the choroides receives but a {lender fome other opaque fubftance interpofed between it and 

fupply of nerves, in common with the felerotica, the the retina, the adtion and rea&ion occationed by the 

conjunctiva, and the eyelids, and that its nerves are fays of light being at the common furface of this body 
much lefs expofed to the light than the naked fibres of and the retina, both thefe mediums (fuppofing them 

the optic nerve. Indeed, from anatomical confidera- to be equally fenfible to the iinprefiion of light) may 

tions, one might imagine that any other part of the 

body was as fenfible of the imprcffion of light, as the 

choroides. 
That the optic nerve is of principal ufe in vifion is 

farther probable from feveral phenomena attending 

fome of the difeafes in which the fight is affcdled. 

When an amaurofis has affedted one eye only, the 

optic nerve of that eye has been found manifeftiy al¬ 

tered from its found ftate. Dr Prieftley was prefent 
when Mr Hey examined the brain of a young girl, 

who had been blind of one eye, and faw that the optic 

nerve belonging to it was confiderably fmaller than 

the other; and he informed him, that, upon cutting 

into it, he found it to be much harder, and cineri 

be equally affedled; but the retina, being naturally 

much more fenfible to this kind of imprefiion, may be 

the only inftrument by which the fenfation is conveyed 
to the brain, though the choroides, or the black fub¬ 

ftance with whicii it is fometimes lined, may alfo be 

ahfolutely neceffary for the purpofe of vifion. Indeed, 
when the. reflection of the light is made at the common 

boundary of any two mediums, it is with no propriety 
that this effedl is afcribed to one of them rather than 

theother; and the ftrongeft refledfions are often made 
back into the denfeft mediums, when they have been 

contiguous to the rareft, or even to a vacuum. This 
is not far from the hypothefis of M. De la Hire, and 

will completely account for the entire defedl of vifion 
tious. Morgagni, indeed, mentions two cafes, in at the insertion of the optic narve. 

one of which he found the optic nerves fmaller than Vifion is diftinguifhed into bright and obfcure, di- of bright 
ufual, and of a cineritious coldur, when, upon inquiry, Jlintt and confufed.— It is faid to be bright, when aandobfeur.e 

he was informed that the perfon had not been blind, fufficient number of rays enter the pupil at the famev'*lon‘ 
though there might have been fome defedt in the fight time; obfcure, when too few. It is diftindl when 

of one of the eyes. In the other cafe, only one of each pencil of rays is colledted into a focus exadtly 

the optic nerves was affe&ed in that manner, and the upon the retina ; confufed, when they meet before they 
eye itfelf was in other refpedts very perfedt. Here, come at it, or when they would pafs it before they 

alfo, he was exprefly told that the perfon was not meet; for, in either of thefe laft cafes, the rays 
blind of that eye: but it appears that he himfelf had flowing from different parts of the objedt, will fall up- 

not been acquainted with the perfons whom he diffec- on the fame part of the retina, which muft neceflarily 
. __j .1-— 1-— render the image confufed and indiftindt.—Now, that 

objedts may appear with a due brightnefs, whether 
more or fewer rays proceed from them, we have a 

power of contradting or dilating the pupil by means 

ted ; and there have been many cafes of perfons being 

blind of one eye, without knowing it themfelves, for \ 

confiderable time. 
Moreover, as the optic nerve is folely fpent in form¬ 

ing the retina, fo no fundtion of the eye, not immedi- of the mufcular fibres of the iris, in order to take in 
ately fubfervient to vifion, is affedted by an amaurofis. 

On the contrary, thofe nerves which go te the 

choroides are found to retain, in this difeafe, their 
natural influence. The iris will contradt in a recent 

gutta ferena of one eye, if the other remains found, 
and is fnddenly expofed to a ftrong light. The 

fclerotis, conjundtiva, and eyelids, which receive their 

nerves from the fame branches as the choroides retain 

their fenfibility in this diforder. 
The manner in which perfons recover from an 

amaurofis, favours the fuppofition of the feat of vifion 

being in the retina ; fince thofe parts which are the 

moft diftant from the infertion of the nerve recover 

their fenfibility the fooneft, being, in thofe places, the 

moft pulpy and fofteft; whereas there is no reafon to 
think that there is any difference in this refpedt in the 

different parts of the choroides. Mr Hey has been 

repeatedly informed, by perfons labouring under an 

imperfedt amaurofis, or gutta ferena, that they could 

not, when looking at any objedt with one eye, fee it 

fo ddlindily when it was placed. diredlly oppofite to 

the pupil, as when it was fituated fome.what obliquely. 

And thofe perfons whom he had known tp recover 
from a perfedt gmaui-pfis, fir ft difeovtred the objedts 

whofe images fell upon that part of the retina which is 
at the greateft dittance from the optic nerve. 

We (hall conclude thefe remarks with obferving, 

more or fewer rays as occafion requires. But this 

power has its limits. In fome animals it is much 

greater than in others 5 particularly in fuch as are 

obliged to feek their food by night, as well as by day, 
as in cats, &c. 

That the rays may be colledted into points exadtly of diftina 
upon the retina, that is, that objedts may appear di-vifion at 
ftindt, whether they be nearer or farther off, i, different ’ 

whether the rays proceeding from them diverge moredi(lancss‘ 
or lefs, we have a power of contradting or relaxing 

the ligamenta ciliaria, and thereby altering the form 

of the cryftalline humour, and with it the focal di- 
ftance of the rays. Thus, when the objedt we view 

is far off, and the rays fall upon the pupil with a very 

fmall degree of divergency, we contradt the ligamenta 

ciliaria, which, being concave towards the vitreous 

humour, do thereby comprefs it more than otherwife 

they would do: by this means it is made to prefs 

harder upon the backtide of the cryftalline humour, 
which is thereby rendered flatter ; and thus the rays 

proceed farther before they meet in a focus, than other- 

wife they would have done. Add to this, that we di¬ 

late the pupils of our eyes (unlefs in cafes where the 

light 13 fo ftrong that it offends the eye), and thereby 

admit rays into them that are more diverging than 

thofe which would otherwife enter. And, when the 

rays come from an objedt that is very near, and there- 

31 G 2 fore 
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Of fore diverge too much to be colle&ed into their refpec- 

Refraftiou. t;ve focj Up0n the retina ; by relaxing the ligament a 
c-j-ar-a^ we gjve cryftalline a more convex form, 

by which means the ray* are made to fuffer a propor- 

tionably greater degree of refra&ion in palling through 

it. Some philofophers are of opinion that we do this 
by a power of altering the form of the eye; and others, 

by removing the cryftalline forwards or backwards as 

occafion requires: but neither of thefe opinions is pro¬ 

bable ; for the coats of the eye ate too hard, in feme 

animals, for the firft; and, as to moving the cryftalline 

out of its place, the cavities of the eye feem to be too 

well filled with the other humours to admit of fuch re¬ 

moval. 
Befides this, in the cafe above-mentioned, by con¬ 

tracting the pupils of our eyes, we exclude the more 
diverging rays, and admit only fuch as are more eafily 

refraded into their refpeCtive foci (a)* But vifion is 

not diftind at all diftances, for our power of contrac¬ 

ting and relaxing the ligamenta ciliaria is alfo circum- 

feribed within ctrtain limits. 

Of fh<»t- eyes w^ere the tunica cornea is very pro- 
fighted and tuberant and convex, the rays of light fuffer a very 
long-fight- confiderable tefra&ion at their entrance into theaque- 
«d people. ous humour, and are therefore collected into a focus 

before they fall upon the retina, unlefs the objed be 

placed Very near, fo that the rays which enter the eye 

may have a confiderable degree of divergency. People 

that have fuch eyes are faid to be purblind. Now, the 

nearer an objed is to the eye, the greater is the image 

of it therein, as explained above ; thefe people there¬ 

fore Can fee much fnvaller objeds than others, as fee¬ 

ing much nearer ones with the fame diftindnefs; and 

their fight continues good longer than that of other 

people, becaufe the tunica cornea of their eyes, as they 

grow old, becomes plainer, for want of that redun¬ 

dancy of humours with which they were filled before. 

On the contrary, old men, having the cornea of their 

eyes too flat for want of a fufficient quantity of the 
aqueous humour to fill them out, if the rays diverge too 

much before they enter the eye, they cannot be brought 

to a focus before they reach the retina ; ort which ac¬ 

count thofe people cannot fee diftindly, unlefs the ob¬ 
jed be fituated at a greater diftance from the eye, than 

is required for thofe whofe eyes are of a due form. 

The latter require the afiiftance of Convex glaffes, to 

make them fee objeds diftindly ; -the former of con¬ 

flate cave ones. For if either the cornea abc .(fig. $.), or 
CCX. cryftalline humour e, or both of them, be too flat, as 

in the eye A, theit focus will not be on the retina as 

at A, where it ought to be, in order to render vifion 

diftind ; but beyond the eye, as at f. This is reme¬ 

died by placing a convex glafs gh before the eye, 

which makes the rays converge foonCr, and imprints 

the image duely on the retina at d. Again, if either 
the cornea, or cryflallirte humour, or both of them, be 

too convex, as in the eye B, the rays that enter it 

from the objed C will be converged to a focus in the 

vitreous humour, as at f\ and by diverging from 

thence to the retina, will form a very eonfufed image 

thereon ; and fo, of courfe, the obferver will have as 

eonfufed a view of the objed as if his eye bad been too 
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flat. This inconvenience is remedied by placing a OF 
concave glafs g h before the eye ; which glafs, by cau- Refraction* 

fing the rays to diverge between it and the eye, 

lengthens the focal diftance fo, that if the glafs be 

properly chofen, the rays will unite at the retina, and 

form a diftind image of the objed upon it. IJ4 

Such eyes as are of a due convexity, cannot fee any of the leaft 
objed diftindly at lefs diftance than fix inches ; and angle of vSi« 

there are numberlefs objeds too fmall to be feen at**00, 

that diftance, becaufe they cannot appear under any 

fenfible angle.—Concerning the leaft angle under 

which any objed is vifible, there was a debate be¬ 
tween Dr Hooke and Hevelius. The former afferted, 

that no objed could well be feen if it fubtended art 

angle lefs than one minute ; and, if the objed be 

round, as a black circular fpot upon a white ground, 

or a white circle upon a black ground, it follows, 

from an experiment made by Dr Smith, that this is 

near the truth } and from thence he Calculates, that 

the diameter of the pidure of fuch leaft vifible point 

Upon the retina is the 8000th part of an inch j which 

he therefore calls a fenfible point 1of the retina. On the 

other hand, Mr Courtivron concluded from his expe¬ 

riments, that the fmallcft angle of vifion was 40 fe- 
conds. According to Dr Jurin, there are cafds in 

which a much fmaller angle than one minute can be 

difeerned by the eye ; and in order to throw light up¬ 

on the fubjed, he obferveB, that, in order to onr per¬ 
ceiving the imprelfion made by any objed upon our 

fenfes, it mu ft either be of a certain degree Of force, 

or of a certain degree of magnitude. For this reafon 

a ftar, which appears only as a lucid point through a 

telefcope, fubtending not fo much as an angle of one 

fecond, is vifible to the eye ; though a white or black 

fjpot, of 25 or $0 feconds, is not to be perceived. Al- Lines*can 
fo a line of the fame breadth with the circular fpot will be feen un. 
be vifible, at fuch a diftance as the fpot is not to be der fmailer 

perceived at; becaufe the quantity of impreffion from *nf!les ,h®n 

the line is much greater than from the fpot; and and 

longer line is vifible at a greater diftance than 3 (horter 

one of the fame breadth. He found by experience, 

that a filver wire could be Teen when it fubtended an 

angle of three feconds and an half 5 and that a filk 

thread could be feen when it fubtended an angle of two 

feconds and a half. 
This greater vifibility of a line than of a fpot, feems 

to arife only from the greater quantity of the impref¬ 

fion; but without the limits of perfect vifion, out au¬ 

thor obferves, that another c&ufe concurs, whereby 

the difference of vifibility between the fpot and the 

lint is rendered much more Confiderable. For the im- 

preflion upon the retina made by the line is theh not 

only much greater, but alfo much ftronget than that' 

of the fpot; becaufe the faint image, or penumbra, of 

any one point of the line, when the whole is placed be¬ 
yond the limits of diftind vifion, will fall within the 

faint image of the next point, and thereby much in- 

creafe the light that cOmes from it. 
In fome cafes our author found the caufe of indl- 

ftind vifion to be the unfteadinefs of the eye ; as olir 

being able to fee a fingle black line upon a white 

ground, or a fingle white line upon a black ground, 
and 

(a) Accordingly it is obfefved, that if we make a fmall hole with the point of a needle through a piece of papfer, 
ard apply that hole clofe to the eye, making ufe of it, as it were, inftead of a pupil, we ihall be able to fee an objed 
diftindly through it, though objed be placed within half an inch of the eye. 
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of and not a white line between two black ones on 

Refraction. a white ground. In viewing either of the former 

w, „r-, obje&s, if the eye be imperceptibly moved, all the ef¬ 

fect will be, that the objedt will be painted upon a dif¬ 

ferent part of the retina ; but, wherever it is painted, 

there will be but one pifture, Angle and uncompound¬ 

ed with any other. But in viewing the other, if the 

eye fluctuate ever fo little, the image of one or other 

of the black lines will be fliiftedto that part of the re¬ 

tina which was before poffeffed by the white line; and 

this muft occafion fuch a dafczle in the eye, that the 
white line cannot be diftiitftly perceived, and diftin- 

guiftied from the black lines } which, by a continual 
Hu&uation, will alternately occupy the fpace of the 

white line, whence muft arife an appearance of one 
broad dark line, without any manifeft reparation. 

By trying this experiment with two pins of known 
diameters, fet in a window againft the iky light, with 

a fpace between them equal in breadth to one of the 

pins, he found that the diftance between the pins could 

hardly be diftingiliflied when it fubtended an angle of 

lefs than 40 feconds, though one of the pins alone 

Could be diftinguifhed when it fubtended a much lefs 

angle. But though a fpace between two pins cannot 

be diftingoiftied by the eye when it fubtends an angle 

lefs than 40 fecouds, it would' be a miftake to think 
that the eye muft neceffarily commit an error of 40 fe- 

conds in eftimating the diftance between two pins 

when they are much farther from one another. For 

if the fpace between them fubtend an angle of one mi- 

nute, and each of the pins fubtend an angle of four fe- 

conds, which is greater than the leaft angle the eye 
Can diftisguifli, it is manifeft that the eye may judge 

of the place of each pin within two feconds at the 

moft; and eonfequently the error committed in ta¬ 

king the angle between them cannot at the moft ex¬ 

ceed four fecOfids, provided the inftrument be fuffi- 

ciently exadt. And yet, fays he, upon the like mi- 

flake was founded the principal objection of Dr Hooke 

againft the accuracy of the celeltial obfervation* of 

Hetelius. 

A black fpot upon 0 white ground, or a white fpot 

upon a black ground, he fays, can hardly be perceived 

by the generality of eyes when it fubtends a lefs angle 

than one minute. And if two black fpots be made 

upon white paper, with a fpace between them equal in 

breadth to one of their diameters, that fpace is not to 

be diftinguifhed, even within the limits of perfeft vi- 

fion, under fo fmall an angle as a Tingle fpot of the 

fame fize Can be diftinguifhed. To fee the two fpots 

diftihftly, therefore, the breadth of the fpace between 

them muft fubtend an angle of more than a minute. It 

would be very difficult, he fays, to make this experi¬ 

ment accurately, within the limits of perfedl vifion; 

becaufe the obje&s muft be extremely fmall: but by a 

rude trial, made with fquare bits of white paper, 

placed upon a black ground, he judged, thafyhe leaft 

angle under which the interval of two objedts could be 
perceived, was at lead a fourth part greater than the 

lead angle under which a Angle objea can be percei¬ 

ved. So that an eye which cannot perceive a Angle 

objea under a fmaller angle than one minute, will not 

perceive the Interval between two fuch objeds under a 

lefs angle than 75 feconds. , 

Without the limits of perfedl vifion, the diftance at 
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whiah a Angle objtft CeafeS to be perceivable will be Of 
much greater in proportion than the diftance at which Ref<aftiog. 

a fpace of equal breadth between two fuch obje&s 

ceafes to be perceivable. For, without thefe limits, 

the image of each of the objects will be attended with 

a penumbra, and the penumbra of the two near ob¬ 
jects will take up part of the fpace between them, and 

thereby render it lefs perceivable ; but the penumbra 
will add to the breadth of the fingle objea, and will 

thereby make it more perceivable, unlefs its image 

be very feint. Upon the fame principles he likewife 

accounts for the radiation of the ftars, whereby th^ 

light feems to projedl from them different ways at toe 
feme time. 

Mr Mayer made many experiments in order to af- 

certain the fmalleft angle of vifion in a variety of re- 

fpefls. He began with obferving at what diftance a 

black fpot was vifible on white paper; and found, that 
when it could barely be diftinguifhed, it fubtended an 

angle of about 34 feconds. When black lines were 

difpofed with intervals broader than themfelves, they 

were diftinguifhed at a greater diftance than they conld 

be when the objefts and the intervals were of an equal 

breadth. In all thefe cafes it made no difference whe¬ 

ther the objefts were placed in the fhade, or in the 
ftrong light of the fun ; but when the degrees of light 

were fmall, their differences had a confiderable effeift, 

though by no means in proportion to the differences 

of the light. For if an objea was illuminated to fuch 

a degree as to be juft vifible at the diftance of nine 
feet, it would be vifible at the diftance of four feet* 

tho’the light was diminifhed above 160 times. It 

appeared m the courfe of thefe experiments, that 
common day-light 13, at a medium, equal to that of 

25 candles placed at the diftance of one foot from the 

objea. ,atf 

As an image of every vifible objeft is painted on the Of Angle 
retina of each of our eyes, it thence becomes a natu- vifion wiih 

ral queftion, Why we do not fee every thing double ?tw0 eVes> 

It was the opinion of Sir Jfaac Newton and others, 
that objeas appear fingle becaufe the two optic nerves 

unite before they reach the brain. But Dr Porterfield 

Ihews, from the obfervation of feveral anatomifts, that 

the optic nerves do not mix, or confound their fub- 

ftance, being only united by a clofe cohefion ; and ob¬ 

jeas have appeared fingle where the optic nerves w^e 
found to be disjoined. 

Dr Briggs fuppofed that fingle vifion was owing to 

the equal tenfion of the correfponding parts of the op¬ 

tic nerves, whereby they vibrated, in a fynchronous 
manner. But, befides feveral improbable circumftan- 

ces in this account, Dr Porterfield fhews that feds do 
by ho means favour it. 

To account for this phenomenon, this ingenious 

Writer fuppofes, that by an original law in our natures, 

we imagine objeas to be fituated fomewhere in a right 

line drawn from the piaure of it upon the retina, 

through the centre of the pupil. Confeqiiently, the 

fame objea appearing to both eyes to be in the fame 

place, the mind cannot diftmguifh it into two. In an- 

fwer to an objeaion to this hypothefis, from objeas 

appearing double when one eye is diftorted, he fays 

the mind miftakes the pofition of the eye, imagi¬ 

ning that it had moved in a manner correfpond¬ 

ing to the other, in which cafe the conclufion would 

have. 
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have been juft. In this he feems to have recourfe to 

. the power of habit, tho’ in words he difclaims that 

hypothefis. 
This principle, however, has generally been thought 

to be fufficient to account for this appearance. Origi¬ 
nally, every objed making two pictures, one in each 

eye, is imagined to be double ; but, by degrees, we 

find, that when two correfponding parts of the retina 

are imprefled, the objed is bnt one ; but if thofe cor¬ 

refponding parts be changed, by the diftortion of one 

of the eyes, the objed muft again appear double as at 
the firft. This feems to be verified by Mr Chefel- 

den ; who informs us, that a gentleman, who from 

a blow on his head had one eye diftorted, found 
every objed to appear double ; but by degrees the 

molt familiar one3 came to appear Angle again, and 

in time all objeds did fo, without any amendment of 

the diftortion. A cafe fimilar to this is mentioned by 

Dr Smith. 
On the other hand, Dr Reid is of opinion, that the 

correfpondence of the centres of the two eyes, on which 

fingle vifion depends, does not arife from cuftom, but 
from fome natural conftitution of the eye and of the 

mind. He makes feveral juft objedions to the cafe of 

Mr Fofter, recited by Dr Smith and others; and thinks 

that the cafe of the young man couched by Chefelden, 
who faw fingly with both eyes immediately upon re¬ 

ceiving his fight, is nearly decifive in proof of hisfup- 
pofition. He alfo found that three young gentlemen, 

whom he endeavoured to cure of fquinting, faw ob¬ 

jeds fingly, as foon as ever they were brought to di- 

red the centres of both their eyes to the fame ob¬ 
jed, though they had never been ufed to do fo from 

their infancy ; and he obferves, that there are cafes, 

in which, notwithftanding the fulleft convidion of an 

objed being fingle, no pradice of looking at it will 

ever make it appear fo, as when it is feen thro’ a mul¬ 

tiplying glafs. 
We are indebted to Dr Jurin for the following cu¬ 

rious experiments to determine whether an objed feen 

by both eyes appears brighter than when feen with 

one only. 
He laid a flip of clean white paper diredly before 

him on a table, and applying the fide of a book clofe 

to his right temple, fo as that the book was advanced 
confiderably more forward than his face, he held it in 

fuch a manner, as to hide from his right eye that half 

of the paper which lay to his left hand, while the left 

half of the paper was feen by both eyes, without any 

impediment. 
Then looking at the paper with both eyes, he ob- 

ferved it to be divided, from the top to the bottom, 

by a dark line, and the part which was feen with one 

eye only was manifeftly darker than that which was 

feen with both eyes; and, applying the book to 
his left temple, he found, by the refult of the experi¬ 

ment, that both his eyes were of equal goodnds. 

He then endeavoured to find to what degree this 

excefs of brightnefs amounted; and comparing it with 

the appearance of an object illuminated partly by one 

candle and parly by two, he was furprifed to find 

that an object feen with two eyes is by no means twice 

as luminous as when it is feen with one only ; and af¬ 

ter a number of .trials, by which he made the propor¬ 

tion lefs and lefs continually, he found, that when one 
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paper was illuminated by a catodle placed at the di- Of 

ftance of three feet, and another paper by the fame Refra<^ion 
candle at the fame diftance, and by another candle at 

the diftance of 11 feet, the former feen by both eyes, 

and the latter with one eye only, appeared to be of 
equal whitenefs ; fo that an objed feen with both eyes 

appears brighter than when it is feen with one only by 

about a 13th part. But he acknowledges, that is diffi, 
cult to make this experiment exadly. 

He then proceeded to inquire, whether an objed 

feen with both eyes appears any thing larger than when 

feen with one only; but he concluded that it did not, 

except on account of fome particular circumftances, as 

in the cafe of the binocular telefcope, and the concave 
fpeculum. 

M. Du Tour maintains, that the mind attends to no 

more than the image made in one eye at a time; and 

produces feveral curious experiments in favour of this 
hypothefis, which had alfo been maintained by Kepler 

and almoft all the firft opticians. But, as M. Buffon 

obferves, it is a fufficient anfwer to this hypothefis, 

how ingenioufly foever it may be fupported, that we 

fee more diftindly with two eyes than one ; and that 

when a round objed is near us we plainly fee more of 
the furface in one cafe than in the other. There are, 
alfo, other fads, which clearly prove the contrary of 

what is maintained by M. Du Tour. 
With refped to fingle vifion with two eyes, Dr 

Hartley obferves, that it deferves particular attention, 

that the optic nerves of men, and fuch other animals 

as look the fame way with both eyes, unite in the 

fella turcica in a ganglion, or little brain, as one may 

call it, peculiar to themfelves; and that the affociations 

between fynchronous imprefiions on the two retinas 
muft be made fooner and cemented ftronger on this 

account; alfo that they ought to have a much greater 
power over one another’s images, than in any other 

part of the body. And thus an impreffion made on 
the right eye alone, by a fingle objed, may propagate 

itfelf into the left, and there raife up an image almoft 

equal in vlvidnefs to itfelf; and confequently when we 

fee with one eye only, we may, however, have pidures 

in both eyes. 
A curious deception in vifion, arifing from the ufe 

of both eyes, was obferved and accounted for by Dr 

Smith. It is a common obfervation, he fays, that ob- 

jeds feen with both eyes appear more vivid and 
ftronger than they do to a fingle eye; efpecially 

when both of them are equally good. A perfon not 

ffiort-fighted may foon be convinced of this fad, by 
looking attentively at objeds that are pretty remote, 

firft with one eye, and then with both. This obfer¬ 

vation gave occafion to the conftrudion of the bino¬ 

cular telefcope, in the ufe of which the phenomenon is 

ftill more ftriking. 
Befides this, our author obferves, that there is ano¬ 

ther phenomenon obfervable with this inftrument, 

which is very remarkable. In the foci of the two 

telefeopes there are two equal rings, as ufual, which 
terminate the pidures of the objeds there formed, and 

confequently the vifible area of the objeds themfelves. 

Thefe equal rings, by reafon of the equal eye-giaffes, 

appear equal, and equally diftant when feen ieparately 
by each eye; but when they are feen with both eyes, 

they appear much larger, and more diftant alfo; and 
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Of the objeds feen through them do alfo appear much 

Refraction. }arger, though circumfcribed by their united rings, 

in the fame places as when they were feen'fepa- 
rately. 

He obferves, that the phenomenon of the enlarged 

circle of the vifible area in the binocular telefcope, 

may be feen very plainly in looking at diftant objeds 
through a pair of fpedacles, removed from the eyes 

about four or five inches, and held fteady at that di¬ 

ftance. The two innermoft of the four apparent rings, 

which bold the glades, will then appear united in one 
larger and more diftant ring than the two outermofi, 

which will hardly be vifible unlefs the fpedacles be 
farther removed. 

A curious circumftance relating to the effed of one 

eye upon the other, was noticed by M. JEpinus, who 

obferved, that, when he was looking through a hole 

made in a plate of metal, about the loth part of a 

line in diameter, with his left eye, both the hole itfelf 
appeared larger, and alfo the field of view feen thro* 

it was more extended, whenever he Ihut his right eye; 

and both thefe effeds were more remarkable when 

that eye was covered with his hand. He found con- 
fidtrable difficulty in meafuring this augmentation of 

the apparent diameter of the hole, and of the field of 

view; but at length he found, that, when the hole was 

half an inch, and the tablet which he viewed through 
it was three feet from his eye, if the diameter of the 

field when both his eyes were open was I, it became 

14- when the other eye was Ihut, and nearly 2 when 

his hand was laid upon it. 
Upon examining this phenomenon, it prefently ap¬ 

peared to depend upon the enlargement of the pupil 
of one eye when the other is clofed, the phyfical or 

anatomical caufe of which he did not pretend to affign; 

but he obferves, that it is wifely appointed by divine 

Providence, in order that when one eye fails, the field 
of view in the other may be extended. That this 

effed Ihould be more fenfible when the eye is covered 

with the hand, is owing, he obferves, to the eye-lida 

not being impervious to the light. But the enlarge¬ 

ment of the pupil docs not enlarge the field of view, 
except in looking through a hole, as in this particular 

cafe; and therefore perfons who are blind of one eye 
can derive no advantage from this circumftance. Be¬ 

fore we applaud the wifdom of Providence in any part 
of the conftitution of nature, we Ihould be very fure 

that we do not miftake concerning the effeds of that 

conftitution. 
A great deal has been written by Gaflendi, Le 

Clerc, Mufchenbroek, and Du Tour, concerning the 

place to which we refer an object viewed by one or 

both eyes. But the fubjed is not of much confe- 

quence. Any perfon may prefently fatbfy himfelf 

with refped to every thing belonging to this circum¬ 
ftance, either by experiment, holding his finger before 

his eyes, and looking at it and an objed beyond it; 

or by figures, in which lines reprefenting the optic 

axes may be made to crofs one another at different di. 

ftances from the eye. 

$4 .Of the Appearance of Objects feen through Media 

of different Forms. 

For the more eafy apprehenfion of what relates to 

this fubjed, we fhall premife the five following parti¬ 

culars, which either have been already mentioned, or Of 
follow from what has been before laid down. Refrafiion. 

1. That as each point of an objed, when viewed 
by the naked eye, appears in its proper place; and as 
that place is always to be found in the line in which 

the axis of a pencil of rays flowing from it enters the 

eye; we from hence acquire an habit of judging the 

point to be fituated in that line: and, becaufe the 

mind is unacquainted with what refradions the rays 
fuffer before they enter the eye, therefore, in cafes 

where they are diverted from their natural courfe, 
by palling through any medium, it judges the point 

to be in that line produced back in which the axis of 

a pencil ef rays flowing from it is fituated the inftant 
they enter the eye, and not in that it was in before 

refradion. We fhall therefore, in what follows, fup¬ 

pofe the apparent place of an objed, when feen thro' 
a refrading medium, to be fomewhere in that line pro¬ 

duced back in which the axis of a pencil of rays Howl¬ 

ing from it proceeds after they have palled through the 
medium. 

2. That we are able to judge, though imperfedly, 

of the diftance of an objed by the degree of diver¬ 

gency, wherein the rays flowing from the fame point 
of the objed enter the pupil of the eye, in cafes where 

that divergency is confiderable ; but becaufe in what 
follows it will be neceffary to fuppofe an objed, when 

feen through a medium whereby its apparent diftance 
is altered, to appear in fome determinate fituation, 

in thofe cafes where the divergency of the rays at 

their entrance into the eye is confiderable, we will 

fuppofe the objed to appear where thofe lines which 
they deferibe in entering, if produced back, would 

crofs each other: though it muft not be afferted, that 

this is the precife diftance ; becaufe the brightnefs, 
diftindnefs, and apparent magnitude of the objed, on 

which its apparent diftance in fome meafure depends, 
will alfo fuffer an alteration by the refradion of the 
rays in palling through that medium. 

3. That we eftimate the magnitude of an objed by 

that of the optic angle. 

4. That vifion is the brighter, the greater the num¬ 

ber of ray3 is which enter the pupil. And, 

5. That, in fome cafes, the apparent brightnefs, 

diftindnefs, and magnitude of an objtd, are the oniy 

means whereby our judgment is determined in eftima- 

ting the diftance of it- 
Prop. I. An objed placed within a medium ter¬ 

minated by a plane furface on that fide which is 

next the eye, if the medium be denfer than that in 

which the eye is (as we fhall always fuppofe it to be, 

unlefs where the contrary is exprelfed), appears nearer 

to the furface of the medium than it is. 

Thus, if A be a point of an objed placed within p|atB 

the medium BDCE (fig. 2.), and Ab Ac be two CCXI. 
rays proceeding from thence, thefe rays paffing out of 

a denier into a rarer medium, will be refraded from 

their refpedive perpendiculars b d, c e, and will enter 

the eye at H, fuppofe in the diredions bf cgi let 

then thefe lines be produced back till they meet 

in F; this will be the apparent place of the point 

A: and becaufe the refraded rays bf eg will di¬ 
verge more than the incident ones Ab, Ac, it will 

be nearer to the points b and c, than the point A;: 

and as the fame is true of each point in the objed, the 

wholes 
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of whole will appear to an eye at H, nearer to the furface 

Refratfion. BC than ;t js, 

" — From hence it is, that when one end of a llraight 

flick is put under water, and the flick is held in an 

oblique pofition, it appears bent at the furface of the 
water; viz. becaufe each point that is under water 

appears nearer the furface, and confequently higher 

than it is. 
From hence likewife it is, that an objed at the 

bottom of a vefiel may be feen when the veflel is filled 

with water, though it be fo placed with refpedt to 

the eye, that it cannot be feen when the veffel is empty. 

Plate To explain this, let ABCD (fig. 3.) reprefent a 
QCXI. vefitl, and letE be an objed lying at the bottom of it. 

This objed, when the veflel is empty, will not be feen 

by an eye at F, becaufe HB, the upper part of the 

veflel, will obftrud the ray EH; but when it is filled 

with water to the height GH, the ray EK being 

refraded at the furface of the water into the line 

KF, the eye at F Avail fee the objed by means of 

that. 
In like manner, an objed fituated in the horizon 

appears above its true place, upon account of the re- 
fradion of the rays which proceed from it in their paf- 

fage through the atmofphere of the earth. For, firtt, if 

the objed be fituated beyond the limits of the atmo¬ 
fphere, its rays in entering it will be refraded towards 

the perpendicular; that is, towards a line drawn from 

the point where they enter, to the centre of the earth, 
which is the centre of the atmofphere: and as they 

pafs on, they will be continually refraded the fame 

way, becaufe they are all along entering a denfer part, 

the centre of whofe convexity is ftill the fame point; 

upon which account the line they defcribe will be a 
curve bending downwards: and therefore none of the 

rajs that come from that objed can enter an eye upon 

the furface of the earth, except what enter the atmo¬ 

fphere higher thari they treed to do if they could 

come in aright line from the objed: confequently 

the objed mull appear above its proper place. Se¬ 

condly, if the objedl be placed within the atmofphere, 

the cafe is ftill the fame ; for the rays which flow 

from it muft. continually enter a denfer medium whofe 

centre is below the eye; and therefore being refraded 

towards the centre, that is, downwards as before, thofe 
which enter the eye muft neceffarily proceed as from 

fome point above the objedl; wherefore the objedl will 

appear above its proper place. 
From hence it is, that the fun, moon, and liars, ap¬ 

pear above the horizon, when they are juft, below it; 

and higher than they ought to do, when they are above 

it: Likewife diftant hills, trees, &c. feem to be higher 

*han they are. 
Further, the lower thefe objedls are in the horizon, 

the greater is the obliquity with which the rays which 

flow from them enter the atmofphere, or pafs from 

the rarer into the denfer parts of it; and therefore they 
appear to be the more elevated by refradion: upon 

which account the lower parts of them are apparently 

more elevated than the other. This-makes their upper 
and under parts feem nearer than they are; as is evi¬ 

dent from the fun and moon, which appear of an oval 

lorm when they are in the horizon, their horizontal 

diameters appearing of the fame length they would do 

jS the rays fuffered no refradion, while their vertical 
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ones are Ihortened thereby. Of 

Prop. II. An objed feen through a medium ter- Refraction. 

minated by plane and parallel furfaces, appears 

nearer, brighter, and larger, than with the naked 

eye. 

For inftance, let AB (fig. 4.) be the objed, 

CDEF the medium, and GH the pupil of an eye, 

which is here drawn large to prevent confufion in the 
figure. And, vft, let RK, RL, be two rays proceed¬ 

ing from the point R, and entering the denfer me¬ 

dium at K and L ; thefe rays will here by refradion 

be made to diverge lefs, and to proceed afterwards, 

fuppofe in the lines Ka, U>; at a and b, where they 
pafs out of the denfer medium, they will be as much 

refraded the contrary way, proceeding in the lines 

ac, bd, parallel to their firft diredions. Produce thefe *> 
lines back till they meet in e: this will be the appa¬ 

rent place of the point R ; and it 1*3 evident from the 
figure, that it muft be nearer the eye than that point; 

and becaufe the fame is true of all other pencils flow¬ 

ing from the objed AB, the whole will be feen in the 

fituation fg, nearer to the eye than the line AB. 

2d, As the rays RK, RL, would not have entered the 

eye, but have paffed by it in the diredions ICr, L/, had 
they not been refraded in palling through the me¬ 

dium, the objed appears brighter. 3d, The rays 
Ah, Bwill be refraded at b and i into the lefs con- 

verging lines h k, i /, and at the other furface into k M, 

/ M, parallel to A h and B i produced ; fo that the ex¬ 

tremities of the objed will appear in the lines M k, 
M / produced, viz. in f apd g, and under as large an 

angle/M g, as the angle A yB under which an eye at 

q would have feen it had there been no medium inter- 

pofed to refrad the rays; and therefore it appears 

larger to the eye at GH, being feen through the in- 

terpofed medium, than otherwife it would have done. 

But it is here to be obferved, that the nearer the point 

e appears to the eye on account of the refradion of 
the rays RK, RL, the Ihorter is the image fg, be¬ 

caufe it is terminated by the line3 and M^, upon 
which account the objed is made to appear lefs ; and 

therefore the apparent magnitude of an objed is not 

much augmented by being feen through a medium of 

this form. 

Farther, it is apparent from the figure, that the ef- 
fed of a medium of this form depends wholly upon its 

thicknefs; for the diftance between the linesRr and ec, 

and confequently the diftance between the points e and 

R, depends upon the length of the line Ka: Again, 

the diftance between the lines AM and yM, depends 

on the length of the line hk; but both K« and kh 
depend on the diftance between the furfaces CE and 

DF, and therefore the effed of this medium depends 

upon its thicknefs. 
Prof. III. An objed feen through a convex lens* 

appears larger, brighter, and more diftant, than with 

the naked eye- 
To illuftrate this, let AB (fig. 5.) be the objed, 

CD the lens, and EF the eye. 1. From A and B, the 

extremities of the objed, draw the lines AYr, BXr, 

croffing each other in the pupil of the eye; the angle 
ArB comprehended between thefe lines, is the angle 

under which the objed wtauld be feen with the naked 

eye. But by the interpofition of a lens of this form, 

whofe property it is to render converging rays more fo, 
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Of the rays AY and BX will be made to crofs each other 

Reflation- before they reach the pupil. There the eye at E will 

~~ not perceive the extremities of the objedt by means of 

CCXI thefe rays (for they will pafs it without entering), but 

% S- by fome others which mud fall without the points Y 
and X, or between them; but if they fall between 

them, they will be made to concur fooner than they 

themfeives Would have done; and therefore, if the ex¬ 

tremities of the objedt could not be feen by them, it 

will much lefs be feen by thefe. It remains therefore, 

that the rays which wiil enter the eye from the points 

A and B after refradtion, muft fall upon the lens 

without the points Y and X; let then the rays AO 

and BP be fueh. Thefe after refradtion entering the 

eye at r, the extremities of the objedt will be feen in 

the lines r Q, r T, produced, and under the optic angle 

Q^rT, which is larger than ArB, and therefore the 

apparent magnitude of the objedt will be increafed. 
3. Let GHI be a pencil of rays flowing from the point 

G ; as it is the property of this lens to render diver¬ 

ging, rays lefs diverging, parallel, or converging, it 

is evident, that fome of thofe rays, which would pro¬ 

ceed on to M and N, and mifs the eye, were they to 

fuffer no refradtion in paffing through the lens, will 

now enter it; by which means the objedt will appear 

brighter. 3. As to the apparent diftanee of the ob¬ 

jedt, that will vary according to the fituation of it with 

refpedt to the focus of parallel rays of the lens. 
1. Then, let us fuppofe the objedt placed fo much 

nearer the lens than its focus of parallel rays, that the 

refra&ed rays KE and LF, though rendered lefs di- 

verging by paffing through it, may yet have a confi- 

derable degree of divergency, fo that we may be able 

to form a judgment of the diftanee of the objedt there¬ 

by. In this cafe, the objedt ought to appear where 

EK, FL, produced back concur; which, becaufethey 

diverge lefs than the rays GH, GI, will be beyond 

G, that is, at a greater diftanee from the lens than 

the objedt is. But becaufe both the briglitnefs and 

magnitude of the objedt will at the fame time be aug¬ 

mented, prejudice will not permit us to judge it quite 

fo far off as the point where thofe lines meet, but 

fomewhere between’that point and its proper place. 

2. Let the objedt be placed in the focus of parallel 

rays, then will the rays KE and LF become parallel; 

and though in this cafe the objedt would appear at an 

immenfe diftanee, if that diftanee were to be judged 

of by-the diredtion of the rays KE and LF, yet .upon 

account of the brightnefs and magnitude of it, we (hall 

not think it much farther from us than if it were feen 

by the naked eye. 3^ If the objedt be fituated be¬ 

yond the focus of parallel rays, as in BA (fig. 6.) 

the rays flowing from thence and falling upon the lens 

CD, will be colledted into their refpedtive foci at a 

and by and the intermediate points m, n, &c. and will 

there form an image of the objedt AB; and after 

crofting each other in the feveral points of it, as ex- 

preffed in the figure, will pafs on diverging as from a 

real objedt. Now if an eye be fituated at c, where 

Ac, Be, rays proceeding from the extreme points of 

the objedt, make not a much larger angle AcB, th3n 

they would do if there were no lens interpofed, and 

the fays belonging to the fame pencil do not con¬ 

verge fo much as thofe the eye would receive if it were 

placed nearer to a or b} the objedt upon thefe accounts 
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appearing very little larger or brighter than with the °f 

naked eye, is feen nearly in its proper place ; but ifRcfia 10n'. 

the eye recedes a little way towards ab, the objedt 
then appearing both brighter and larger, feems to 

approach the lens : which is an evident proof of what 

has been fo often afferted, viz. that we judge of the 

diftanee of an objedt in fome meafure by its bright¬ 

nefs and magnitude ; for the rays converge the more 

the farther the eye recedes from the lens ; and there¬ 

fore if we judged of the diftanee of the objedt by the 
diredtion of the rays which flow from it, we ought in 

this cafe to conceive it at a greater diftanee, than when 

the rays were parallel, or diverged at their entrance 
into the eye. 

That the objedt fttould feenrto approach the lens in 

this cafe, was a difficulty that exceedingly puzzled 

the learned Barrow, and which he pronounces infupe- 

rable, and not to be accounted for by any theory we 

have of vifion. Molineux alfo leaves it to the lolution 
of others, as that which will be inexplicable, till a more 

intimate knowledge of the vifive faculty, as he expref- 

fes it, be obtained by mortals. 

They imagined, that feeing an objedt appears farther 

off, the lefs the rays diverge which fall upon the eye 1 

if they fhould proceed parallel to each other, it ought 

to appear exceeding remote; and if they ftiould con¬ 

verge, it ftiould then appear more diftant (till: the 

reafon of this was, becaufe they looked upon the ap¬ 

parent place of an objeft, as owing only to the direc¬ 

tion of the rays whatever it was, and not at all to its 

apparent magnitude or fplendor. 

Perhaps it may proceed from our judging of the 

diftanee of an objedt in fome meafure by its magni¬ 

tude, that that deception of fight commonly obferved 

by travellers may arife 5 viz, that upon the firft ap¬ 

pearing of a building larger than ufual, as a cathedral 

church, or the like, it generally feems nearer to them, 

than they afterwards find it to be. 
Prop. IV. If an objedt be placed farther from a 

convex lens than its focus of parallel rays, and the eye 

be fituated farther from it on the other fide than the 

place where the rays of the feveral pencils are collec- 

t&Mnto their refpedtive foci, the objedt appears in- ' 

verted, and pendulous in the air, between the eye arid 

the lens. 

To explain this, let AB (fig. 6.) reprefent the 
objedt, CD the lens; and let the rays of the pencil 

ACD be colledted in a, and thofe of BCD in by form¬ 

ing there an inverted image of the objedt AB, and let 
the eye be placed in F: it is apparent from the fi¬ 

gure,that fome of the refracted rays which pafs thro’ 

each poin‘ of the image, will enter the eye as from a 

real objedt in that place; and therefore the objedt AB 

will appear there, as the propofition afferts. But we 

are fo little accuftomed to fee objects in this manner, 

that it is very difficult to perceive the image with one 

eye; but if both eyes are fituated in focb a manner,, 

that rays flowing from each point of the image may- 

enter both, as at G and H, and we direct our optig 

axes to the image, it is eafy to be perceived. 

If the eye be fituated in a or b, or very near them 

on either fide, the objedt appears exceedingly confu¬ 

ted, viz. if at d, the rays which proceed from the 

fame point of the objedt converge fo very much, 

and if at e, they diverge fo much, that they can- 
31 H not 

K 
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Of not be colledted together Upon the retina, but fall up- 

”e e 10n‘ on it as if they were the axes of fo many diftindt pen¬ 

cils coming through every point of the lens; where¬ 

fore little more than one Angle point of the objedt t3 

feen at a time, and that appears all over the lens; 

from whence nothing but confufion arifes. 

If the lens be fo large that both eyes may be ap¬ 

plied to it, as in h andi, the object will appear double; 

for it is evident from the figure, that the rays which 

enter the eye at h from either extremity of the objedt 

A or B, do not proceed as from the fame point with 

that from whence thofe which enter the other at k 
feem to flow ; the mind therefore is here deceived, and 

looks upon the object as fituated in two different places, 

and therefore judges it to be double. 

Prop. V. An objedt feen through a concave lens 

appears nearer, fmaller, and lefs bright, than with the 

naked eye. 

Plate Thus, let AB (fig. 7.) be the objedt, CD the pu- 
CCXI. pjj Qf an eye^ ancj £p the lens. Now, as it is the 

property of a lens of this form, to render diverging 

rays more fo, and converging ones lefs fo, the diver¬ 

ging rays GH, GI, proceeding from the point G, 

will be made to diverge more, and fo to enter the eye 

as from fome nearer point g ; and the rays AH, BI, 

which converge, will be made to converge lefs, and 
to enter the eye as from the points a and bs where¬ 

fore the objedt will appear in the fituation agh, lefs 

and nearer than without the lens. Farther, as the 

rays which proceed from G are rendered more diver¬ 
ging, fome of them will be made to pafs by the pu¬ 

pil of the eye, which otherwife would have entered it, 

and therefore each point of the objedt will appear lefs 

bright. 
Prop. VI. An objedt feen thro* a polygonous glafs, 

that is, fuch as is terminated by feveral plain furfaces, 
is multiplied thereby. 

For infiance, let A (fig. 8.) be an objedt, and BC 
a polygonous glafs terminated by the plain furfaces 

BD, DE, &c. and let the fituation of the eye F be 

fuch, that the rays AB being refradted in parting thro’ 

the glafs, may enter it in the diredtion BF, and the rays 

• AC in the diredtion CF. Then will the eye, by means 

of the former, fee the objedt in G, and by the latter in 

H ; and by means of the rays AI, the objedt will ap¬ 

pear alfo in its proper fituation A. 

Sect. II. Of the Reflection of Light. 

When a ray of light falls upon any body, however 

tranfparent, the whole of it never partes through the 

body, but fome pait is always driven back or refledted 

from it; and it is by this refledted light that all bo¬ 

dies which have no light of their own become vifible 

to u3. Of that part of the ray which enters, another 

part is alfo refledted from the fecond furface, or that 
which is fartheft from the luminous body. When this 

part arrives again at the firft furface, part of it is re¬ 

fledted back from that furface ; and thus it continues 

to be refledted between the two furfaces, and to pafs 
backwards and forwards within the fubfiance of the 

medium, till fome part is totally extinguilhed and loft. 
Befides this inconliderable quantity, however, which 

is loll in this manner, the fecond furface often refledts 
much more than the firft; infomuch that, in certain po- 

fitions, fcarce any rays will pafs through both fides of 
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the medium. A very confiderable quantity is alfo un- Of 
accountably loft or extinguifhed at each refledting fur- Refl«&ion. 

face; infomuch that no body, however tranfparent, can 
tranfmit all the rays which fall upon it; neither, tho’ 

it be ever fo well fitted for refledtion, will it refledt them 
all. 

§ I. Of the Caufe of Reflection. 

The reflection of light is by no means fo eafily ac¬ 

counted for as the refradtion of the fame fluid. This 
property, as we have feen in the laft fedtion, may be 

accounted for in a fatisfadtory manner by the fuppo- 
fition of an attradlive power diffufed throughout the 

medium, and extending a very little way beyond it; 

but with regard to the refledtion of light, there feems 

to be no fatisfadtory hypothefis hitherto invented. Of 
the principal opinions on this fubjedt Mr Rowning 

hath given us the following account. 

I. It was the opinion of philofophers before Sir 
Ifaac Newton difcovered the contrary, that light is 

refledted by impinging upon the folid parts of bodies. 

But that it is not fo, is clear for the following rea- 
fons. 

And firft, it is not refledted at the firft furface of a Lij-hVis not 
body by impinging againft it. refle&ed by 

For it is evident, that in order to the due and impinging 

regular refledtion of light, that is, that the refledted 0"rtt^®JT°b^ 

rays fhould not be difperfed and fcattered one from an- dies at the°* 
other, there ought to be no rafures or unevennefs in firft furface. 
the refledting furface large enough to bear a fenfible 
proportion to the magnitude of a ray of light ; be¬ 

cause if the furface abounds with fuch, the refledted 

ray$ will rather be fcattered like a parcel of pebbles 

thrown upon a rough pavement, than refledted with 
that regularity with which light is obferved to be from 

a well-polilhed furface. Now thofe furfaces, which to 

our fenfes appear perfedtly fmooth and well polilhed, 

are far from being fo; for to polifh, is no other than 

to grind off the larger eminences and protuberances of 

the metal with the rough and lharp particles of fand, 
emery, or putty, which mull of neceffity leave behind, 

them an infinity of rafures and fcratches, which, tho* 

inconliderable with regard to the former roughneffes, 

and too minute to be difeerned by us, mull neverthe- 

lefs bear a large proportion to, if not vaftly exceed, the 

magnitude of the particles of light. 

Secondly, it is not refledted at the fecond furface,Nor at the 
by impinging againft any folid particles. fecond. 

That it is not refledted by impinging upon the 

folid particles which conftitute this fecond furface, is 

fufficiently clear from the foregoing argument; the 

fecond furfaces of bodies being as uncapable-of a per- 

fedt polifh as the firft; and it is farther confirmed from 

hence, viz. that the quantity of light refledted differs 

according to the different denfity of the medium be¬ 

hind the body: And that it is not refledted by impin¬ 

ging upon the particles which conftitute the furface of 

the medium behind it, is evident, becaufe the ftrongeft 

refledtion of all at the fecond furface of a body, is when 

there is a vacuum behind it. This therefore wants no 

farther proof. 
II. It has been thought by fome, that it is re- Suppofition 

ftedted at the firft fnrface of a body, by a repulfive a reP<d* 

force equally diffufed over it; and at th« fecond, by an lve orce* 

attradiive force. 
1. If 
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Part II. OPT 
Of i. If there be a repulfive force diffufed over the 

Reflection. furface 0f bodies that repels rays of light at all times, 

■ then, fince by increafing the obliquity of a ray we di- 
Objcdtedto.rnlnifh its perpendicular force (which is that only, 

whereby it mull make its way through this repulfive 

force), however weakly that force may be fuppofed to 
aft, rays of light may be made to fall with fo great a 

degree of obliquity on the reflefting furface, that 

there (hall be a total refleftion of them there, and not 

one particle of light be able to make its way through; 
which is contrary to observation ; the refleftion of 

light at the firft Surface of a tranfparent body being 

never total in any obliquity whatever. The hypothefis 

5 f therefoie in this particular muft be falfe. 

Attraaive 2. As to the refleftion at the Second furface by 
fore* fug- the attraftive force of the body; this maybe confi- 

pofed. dered in two refpefts: firft, when the refleftion is to¬ 

tal ; Secondly, when it is partial. 
And firft, in caSes where the refleftion is total, 

the cauSe oS it is undoubtedly that Same attraftive 

force by which light would be refrafted in palling out 

of the fame body. This is manifeft from that analogy 

which is obfervable between the refleftion of light at 

this Second SurSace, and its reSraftion there. For 
otherwife, what can be the reaSon that the total re¬ 

flection Ihould begin juft when the obliquity of the in¬ 

cident ray, at its arrival at the Second furface, is Such, 

that the refrafted angle ought to be a right one; or 

when the ray, were it not to return in refleftion, 

ought to pafs on parallel to the furface, without going 

from it ? For in this cafe it is evident, that it ought 
to be returned by this very power, and in Such man¬ 

ner that the angle of refleftion (hall be equal to the 

angle of incidence: juft as a ftone thrown obliquely 

from the earth, after it is fo far turned out of its 
courfe by the attraftion of the earth, as to begin to 

move horizontally, or parallel to the furface of the 

earth, is then by the fame power made to return in a 

curve fimilar to that which is deferibed in its departure 

from the earth, and fo falls with the fame degree of 

obliquity that it was thrown with. 
But fecondly, as to the refleftion at the fecond fur¬ 

face, when it is partial; an attraftive force uniformly 

fpread over it, as the maintainers of this hypothefis 

conceive it to be, can never be the caufe thereof. 
Becaufe it is inconceivable, that the fame force, afting 

in the fame circumftances in every refpeft, can fome- 

times fefleft the violet coloured rays and tranfmit the 

red, and at other times refleft the red and tranfmit 

the violet. 
This argument concludes equally againft a repulfive 

force uniformly diffufed over the firft furface of a body, 

and reflefting light there; becaufe fome bodies refleft 

the violet and tranfmit the red, others refleft the red 
and tranfmit the violet, at their firft furface; which 

cannot poflibly be upon this fuppofition, the rays of 

whichever of thefe colours we fuppofe to be the 

ftrongeft. 
Another HI. Some, being apprehenfive of the infulficiency 

ypothefis. of a repulfive and attraftive force diffufed over the fur- 
faces of bodies and afting uniformly, have fuppofed, 
that, by the aftion of light upon the furface of bodies, 

the matter of thefe forces is put into an undulatory 

motion ; and that where the furface of it is fubfiding 

light is tranfmitted, and ia thefe places where it is 
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rifing light is reflected. But this feems not to ad- Of 

vance us one jot farther; for in thofe cafes, fuppofe 
where red is reflefted and violet tranfmitted, how 

comes it to pafs that the red impinges only on thofe 

parts w-hen the waves are rifing, and the violet .when 
they are fubfiding ? 13; 

IV. The next hypothefis that we (hall take notice ^‘r iraac, 
of, is that remarkable one of Sir Ifaac Newton’s fit3 

of eafy refleftion and tranfmifiion, which we fliall now 
explain and examine. 

That author, as far as we can apprehend his 
meaning in this particular, is of opinion, that light, 

in its paffage from the luminous body, is dilpofed to 

be alternately reflefted-by and tranfmitted throughany 
refrafting furface it may meet witli; that thefe dif- 

pofitions (which he calls fits of eafy reflection and eafy 

tranfmifiion) return fucceflively at equal intervals: 

and that they are communicated to it at its firft 
emiflion out of the luminous body it proceeds from, 

probably by fome very fubtle and etaltic fubftance 
diffufed through the univerfe, and that in the follow¬ 

ing manner. As bodies falling into water, or palling 

through the air, caufe undulations in each, fo the rays 

of light may excite vibrations in this elaftic fubftance. 
The quicknefs of which vibrations depending on the 

elafticity of the medium (as the quicknefs of the vi¬ 

brations in the air, which propagate found, depend 
folely on the elafticity of the air, and not upon the 

quicknefs of thofe in the founding body) the motion of 
the particles of it may be quickerthan that of the rays: 

and therefore, when a ray at the inftant it impinges 

upon any furface, is in that part of a vibration of this 
elaftic fubftance which confpires with its motion, it 

it may be eafily tranfmitted; and when it is in that 
part of a vibration which is contrary to its motion, it 

may be reflefted. He farther fuppofes, that when 

light falls upon the firft furface of a body, none is re¬ 
flefted there ; but all that happens to-it there is, that 

every ray that is not in a fit of eafy tranfmiffion is there 

put into one, fo that when they come at the other 

fide (for this elaftic fubftance, eafily pervading the 

pores of bodies, is capable of the fame vibrations 
within the body as without it) the rays of one colour ' 

fhall be in a fit of eafy tranfmifiion, and thofe of an¬ 

other in a fit of eafy refleftion, according to the 

thicknefs of the body, the intervals of the fits being 

different in rays of a different kind. This very well 

accounts for the different colours of the bubble and 
thin plate of air and water, as is obvious enough ; 

and likewife for the refleftion of light at the fccond 

furface of a thicker body 5 for the light reflefted 

from thence is alfo obferved to be coloured, and 
to form rings according to the different thicknefs of 

the body, when not intermixed and confounded with 

other light, as will appear from the following ex¬ 

periment. If a piece of glafs be ground concave on 

one fide and convex on the other, both its con¬ 
cavity and convexity having one common centre ; and if 

a ray of light be made to pafs through a fmall hole 

in a piece of paper held in that common centre, and 

be permitted to fall on the glafs; befides thofe rays 

which are regularly reflefted back to the hole again, 

there will be others reflefted to the paper, and form 
coloured rings furrounding the hole, not unlike thofe 

occafionel by the refleftion of light from thin plates. 
31 H 3 The 
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Of The fame will happen If the rays be refleded from a 

Reflection, metalline fpeculum, but the light will not be coloured ; 

which Ihews, that the colours arife from that light 

which is refleded from the back-fide, and that in the 

following manner: Befides that light which is re¬ 
gularly rtfle&ed from the farther furface of the glafs, 

there is fome refleded irregularly, which, paffing from 

the back furface under the different obliquities, does 

as it were pafs through glafTes of different tliickneffes, 

and therefore is in part reflected back again when it 

comes to the firft furface, and is in part tranfmitted 

through it, the tranfmited light, when received upon 

the white paper, exhibiting the rings of colours above- 
mentioned. 

As to the light which is fuppofed to be refleded 
at the firft furface, his opinion feems to be, That it 

is net there reflected, but that it really enters the 

furface, and is refleded from the back-fide of the 
firft feries of particles that lie therein : fo that, ac¬ 

cording as thefe particles are larger or fm3ller, the 
rays of light which at their entrance into them 

(for they are tranfparent, whether the body they com- 
pofe be fo or not) are thereby put into fits of eafy 

traufmifiion, at their emerfion at the other fide are 
fome in a fit of eafy tranfmiffion, others in a fit of 

cafy refledion, according as the interval of their fits 
are large or fmall. So that the particles of a body may 

be of fuch a fize that they fhall refled the red and 

tranfmit the violet, or that they may refled the violet 

and tranfmit the red ; or, in general, that the 

ftrongeft and moll forcible rays may be tranfmitted 

while the weaker are refleded ; or the weaker may be 

tranfmitted while the ftronger are refleded. 

§. 2. Of the Laws of Reflection. 

The fundamental law of the refledion of light is, that 

in all cafes the angle of refledion is equal to the angle 
of incidence. This is found by experiment to be the 

cafe, and befides may be demonftrated mathematically 

from the laws of percufiion in bodies perfedly elafiic. 

The axiom therefore holds good in every cafe of re¬ 
fledion, whether it be from plain furfaces or fpherical 

ones, and that whether they are convex or concave } 

and hence the feven following propofitions relating to 

the refledion of light from plain and fpherical furfaces 
may be deduced. 

I. Rays of light refleded from a plain furface have 
the fame degree of inclination to one another that 

their refpedive incident ones have.—For the angle of 

refledion of each ray being equal to that of its refpec- 

tive incident one, it is evident, that each refleded 

ray will have the fame degree of inclination to that 

portion of the furface from whence it is refleded that 
its incident one has: but it is here fuppofed, that all 

thofe portions of furface from whence the rays are re¬ 
fleded, are fituated in the fame plain ; confequently the 

refleded rays will have the fame degree of inclination 

to each other that their incident ones have, from what¬ 

ever part of the furace they are refleded. 

II. Parallel rays refleded from a concave furface 

are rendered converging.—To illuftrate this, let AF, 

eCXII. CD, EB, (fig. i.) reprefent three parallel rays 
falling upon the concave furface FB, whofe centre is 

G. To the points F and B draw the lines CF, CB; 

thefe being drawn from the centre, will be perpendi- 
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cular to the furface at thofe points. The incident ray Of* 

CD alTo pafling through the centre, will be perpendi-Reflcftion. 

cular to the furface, and therefore will return after re- 

fledion in the fame line; but the oblique rays AF 

and EB will be refleded into the lines FM and BM, 

fituated on the contrary fide of their refpedive per¬ 

pendiculars CF and CB. They will therefore proceed 

converging after refledion towards fome point, as M, 
in the line CD. 

III. Converging rays falling on the like furface, 
are made to converge more.—For, every thing re¬ 

maining as above, let GF, HB, be the incident rays. 

Now, becaufe thefe rays have larger angles of iiiei 

dence than the parallel ones AF and EB in the fore¬ 

going cafe, their angles of refledion will alfo be larger 

than thofe of the others; they will therefore converge 
after refledion, fuppofe in the lines FN and BN, ha¬ 

ving their point of concourfe N farther from the point C 

than M, that to which the parallel rays AF and EB 

converged to in the foregoing cafe; and their pre- 
cife degree of convergency will be greater than that 

wherein they converged before refledion. 

IV. Diverging rays falling upon the like furface, 
are, after refledion, parallel, diverging, or converging. 

If they diverge from the focus of parallel rays, they 

then become parallel; if from a point nearer to the- 

furface than that, they will diverge, but in a lefs de¬ 

gree than before refledion; if from a point between 

that and the centre, they will converge after reflec¬ 

tion, and that to fome point on the contrary fide of 
the centre, but fituated farther from it than the point 

from which they diverged. If the incident rays di¬ 

verge from a point beyond the centre, the refleded 

ones will converge to one on the other fide of it, but 

nearer to it than the point they diverged from; and 

if they diverge from the centre, they will be refleded 
thither again. 

1. Let them diverge in the lines MF, MB, pro¬ 

ceeding from M, the focus of parallel ray3; then, as 

the parallel rays AF and EB were refleded into the 

lines FM and BM, (by Prop. II.) thefe rays will now 

on the contrary be refleded into them. 
2. Let them diverge from N, a point nearer to the 

furface than the focus of parallel rays, they will then 

be refleded into the diverging lines FG and BH, 

which the incident rays GF and HB deferibed that 

were (hewn to be refleded into them in the fore¬ 

going propolition ; but the degree wherein they di¬ 

verge will be lefs than that wherein they diverged be¬ 

fore refledion. 

3. Let them proceed diverging from X, a point be¬ 

tween the focus of parallel rays and the centre; they 

then make lef* angles of incidence than the rays MF 

and MB, which became parallel by refledion: they 

will confequently have lefs angles of refledion, and 
proceed therefore converging towards fome point, as 

Y; which point will always fall on the contrary fide 

of the centre, becaufe a refleded ray always falls on 
the contrary fide of the perpendicular with refped 

to that on which its incident one falls; and of ccn- 

fequence it will be farther diftant from the centre 
than X. 

4. If the incident ones diverge from Y, they will, 

after refledion, converge to X; thofe which were the 

incident rays in the former cafe being the refleded 
ones 
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Of ones In this. And, laftly, 

Reflection. 5. If the incident rays proceed from the centre, 

Plate they ^ *n t^ie’r lefpeftive perpendiculars; and 
CCXII. f°r that reafon are reflected thither again. 

V. Parallel rays reflected From a convex furface, 

are rendered diverging.—For, let AB, GD, EF, 

*(fig. 2.) be three parallel rays falling upon the con¬ 

vex furface BF, whofe centre of convexity is C, and 
let one of them, viz. GD, be perpendicular to the 

furface. Through B, D, and F, the points of reflec¬ 

tion, draw the lines CV, CG, atid GT; which, be- 

caufe they pafs through the centre, will be perpendi¬ 

cular to the furface at thefe points. The incident 

ray GD being perpendicular to the furface, will re¬ 

turn after reflection in the fame line, but the oblique 

ones AB and EF in the lines BIC and FL fituated on 

the contrary fide of their refpeCtive perpendiculars BV 

and FT. They will therefore diverge, after reflec¬ 

tion, as from fome point M in the line GD produced; 

and this point will be in the middle between D 

and C. 
VI. Diverging rays reflected from the like furface, 

are rendered more diverging.—For, every thing re¬ 

maining as above, let GB, GF, be the incident rayS. 

Thefe having larger angles of incidence than the pa¬ 

rallel ones A B and EF in the preceding cafe, their 

angles of reflection will alfo be larger than theirs: 

they will therefore diverge after reflection, fuppofe in 

the lines BP and FQ^ as from fome point N, farther 

from C than the point M; and the degree wherein 
they will diverge will be greater than that wherein 

they diverged before reflection. 
VII. Converging ray3 reflected from the like fur¬ 

face, are parallel, Converging, or diverging. If they 

tend towards the focus of parallel rays, they then be¬ 

come parallel; if to a point nearer the furface than 

that, they converge, but in a leCs degree than before 
reflection ; if to a point between that and the centre, 

they will diverge after reflection, as from fome point 

on the contrary fide of the centre, but fituated far¬ 

ther from it than the point they converged to: if the 

incident rays converge to a point beyond the centre, 

the refl'cCted ones will diverge as from one on the con¬ 

trary fide of it, but nearer to it than the point to 

•which the incident ones converged; and if the inci¬ 
dent rays converge towards the centre, the reflected 

ones will proceed as from thence. 
1. Let them converge in the lines KB and LF, 

tending towards M, the focus of parallel rays; then, 

as the parallel rays AB EF were reflected into the 

lines BK and FL (by Prop. V.), thofe rays will now 

on the contrary be reflected into them. 
2. Let them converge in the lines PB, QF, tending 

towards N a point nearer the furface than the focus of 

parallel rays, they will then be reflected into the con¬ 

verging lines BG and FG, in which the rays GB GF 

proceeded that were ftiewn to be reflected into them by 

the lall propoiition: but the degree wherein they will 

converge will be lefs than that wherein they converged 

before reflection. 
3. Let them converge in the line6 RB and SFpro¬ 

ceeding towards X, a point between the focus of pa¬ 

rallel rays and the centre; their angles of incidence 

will then be lefs than thole of the rays KB and LF, 

which became parallel after reflection; their angles 6f 
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reflection will therefore be lefs ; on which account Of 
they muft necelTarily diverge, fuppofe in the lines Rf Action, 

BH and FI, from fome point, as Y; which point, 

(by Prop. IV.) will fall on the contrary tide of the 

centre with refpeCt to X* and will be farther from it 
than that. 

4. If the incident rays tend towards Y, the reflec¬ 
ted ones will diverge as from X; thofe which were the 

incident ones in one cafe, being the reflected ones in 
the other. 

5. Laftly, if the incident rays converge towards the 
centre, they fall in with their rcfpe&ive perpendicu¬ 

lars ; on which account they proceed after reflection 
as from the centre. 

We have already obferved, that in fome cafes there 
is a very great reflection from the fecond furface of a 

tranfparent body. The degree of inclination neceflary 

to caufe a total reflection of a ray at the fecond fur¬ 

face of a medium, is that which requires that the rer- 
fraCted angle (fuppofing the ray to pafs out there) 

Ihould be equal to or greater than a right one; and 

confequently it depends On the refiaCtive power of the 

medium through which the ray paffes, and is there¬ 

fore different in different media. When a ray paffes 

through glafs furrounded with air, and is inclined to 

its fecond furface under an angle of 42 degrees or 

more, it will be wholly rCfleCted there. For, as 11 is 

to 17, (the ratio of refraftion out of glafs into air), fo 

is the fine of an angle of 42 degrees to a fourth num¬ 

ber, that will exceed the fine of a right angle. From 

hence it follows, that when a ray of light arrives at 

the fecond furface of a tranfparent fubttance with as 

great, or a greater degree of obliquity, than that which 

i3 neceflary to make a total reflexion, it will there be 

all returned back to the firft; and if it proceeds to¬ 

wards that with as great an obliquity as it did towards 

the other, (which it will do if the fnrfaces of the me¬ 

dium be parallel to each other), it will there be all re¬ 

flected again, &c. and will therefore never get out, 
but pafs from fide to fide, till it be wholly fuffocated 

and loft within the body.—From hence may arife an 
obvious inquiry, how it comes to pafs, that light fallr 

ing very obliquely upon a glafs widow from without, 

fhould be tranfmitted into the room? In anfwer to this 

it muft be confidered, that however obliquely a ray 
falls upou the furface of any medium whofe fides are 

parallel, (as thofe of the glafs in a window are), it will 

fuller fuch a degree of refraftion in entering there, 

that it ftiall fall upon the fecond with a lefs obliquity 

than that which is neceflary to caufe a total reflection. 

For inftance, let the medium be glafs, as fuppofed in 

the prefeut cafe; then, as 17 is to tl, (the ratio of 

refradion out of air into glafs), fo is the fine of the 

larged angle of incidence with which a ray can fall 

upon any furface to the fine of a lefs angle than that 

of total reflection. And therefore, if the fides of the 

glafs be parallel, the obliquity with which a ray falls 

upon the firft furface, cannot be fo great, but that it 

ftiall pafs the fecond without differing a total refleCton 
there. 

When light paffes out of a denfer into a rarer me¬ 

dium, the nearer the fecond medium approaches the 

firft in denfity (or more properly in its refraCtive 
power), the lefs of it will be refraCted in palling from 

one to the other; and when tbeir refraCting powers are 

equal. 
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Of equal, all of it will pafs into the fecond medium. 

Ufleftion. alj0ve propofition3 may be all mathematically 

demonftrated in the following manner. 

Prop. I. Of the refleXion of rays from a plain fur- 

face. 
“ When rays fall upon a plain furface, if they di¬ 

verge, the focus of the refleXed rays will be at the fame 

diftance behind the furface, that the radiant point is be¬ 

fore it: if they converge, it will be at the fame diftance 

before the furface, that the imaginary focus of the in¬ 

cident rays is behind it.” 

This propofition admits of two cafes. 
Case i. Of diverging rays. 

'CXII Dem. Let AB, AC, (fig. 3.) be two diverging 
rays incident on the plain furface DE, the one perpen¬ 

dicularly, the other obliquely: the perpendicular one 

AB will be refleXed to A, proceeding as from fome 

point in the line AB produced ; the oblique one AC 

will be refleXed into fome line as CF, fuch that the 

point G, where the line FG produced interfeXs the 

line AB produced alfo, (hall be at an equal diftance 

from the furface DE with the radiant A. For the 

perpendicular CH being drawn, ACH and HCF will 

be the angles of incidence and refleXion; which being 

equal, their complements ACB and FCE are fo too: 

but the angle BCG is equal 10 FCE, as being vertical 

to it: therefore in the triangles ABC and GBC the 

angles at C are equal, the fide BC is common, and 
the angles at B are alfo equal to each other, as being 

right ones; therefore the lines AB and BG, which 
refpeX the equal angles at C, are alfo equal; and con- 

fequently the point G, the focus of the incidents rays 
AB, AC, is at the fame diftance behind the furface, 

that the point A is before it. <£. E. D. 

Case 2. Of converging rays. 
This is the converfe of the former cafe. For fuppo- 

fing FC and AB to be two converging incident rays, 
CA and BA will be the refleXed ones (the angles of in¬ 

cidence in the former cafe being now the angles of re¬ 

flexion, and vice ver/a), having the point A from their 
focus; but this, from what was demonftrated above, 

is at an equal diftance from the refieXing furface with 

the point G, which in this cafe is the imaginary focus 

of the incident rays, FC, and AB. 
Obs. It is not here, as in the refraXion of rays 

in pafiing through a plain furface, where fome of the 

refraXed rays proceed as from one point, and fome as 

from another: but they all proceed after reflcXion as 

from one and the fame point, however obliquely they 

may fall upon the furface; for what is here demonftra¬ 

ted of the ray AC holds equally of any other, as AI, 

AK, &c. 
The cafe of parallel rays incident on a plain furface, 

is included in this propofition: for in that cafe we are 

to fuppofe the radiant to be at an infinite diilance from 
the furface, and then by the propofition the focus of 

the refleXed rays will be fo too; that is, the rays will 
be parallel after refleXion, as they were before. 

Prop. II. Of the refleXion of parallel rays from a 
fpherical furface. 

“ When parallel rays are incident upon a fpherical 

furface, the focus of the refleXed rays will be the 

middle point between the centre of convexity and the 
furface.” 

This propofition admits of two cafes. 

I c S. Part II. 
Case i. Of parallel rays falling upon a convex fur- Of 

face. Refleftioit. 

Dem. Let AB, DH, (fig. 4 ) reprefent two pa¬ 
rallel rays incident on the convex furface BH, the one 

perpendicularly, the other obliquely; and let C be the 

centre of convexity; fuppofe HE to be the refleXed ray 
of the oblique incident one DH proceeding as from F, 

a point in the line AB produced. Through the point 

H draw the line Cl, which will be perpendicular to 

the furface at that point; and the angles DHI and 

IHF, being the angles of incidence and refleXion, wiil 

be equal. To the former of thefe, the angle HCF is 

equal, the lines AC and DH being parallel, and to the 

latter the angle CAF as being vertical; wherefore the 
triangle CFH is ifpfceles, and confequently the tides 

CF and FH are equal: but fuppofing BH to vanifh, 

FH is equal to FB; and therefore upon this fuppofi- 

tion FC and FB are equal, that is, the focus of the 

refleXed rays is the middle point between the centre of 

convexity and the furface. gKE.D. 

Case 2. Of parallel rays falling upon a concave 

furface. 

Dem. Let AH» DH (fig. 5.) be two parallel 
rays incident, the one perpendicularly, the other ob¬ 

liquely, on the concave furface BH, whofe centre of 
concavity is C. Let BF and HF be the refleXed rays 

meeting each other in F; this will be the middle point 

, between B and C. For drawing through C the per¬ 

pendicular CH, the angles DHC and FHC, being 
the angles of incidence and refleXion, will be equal, 

to the former of which the angle HCF is equal, as al¬ 
ternate ; and therefore the triangle CFH is ifofceles. 

"Wherefore CF and FH are equal: but if we fuppofe 

BH to vani(h, FB and FH are alfo equal, and there¬ 

fore CF is equal to FB; that is, the focal diftance of 

the refleXed rays is the middle point between the cen¬ 

tre and the furface. E. D. 
Obs. It is here obfervable, that the farther the 

line DH, either in fig. 4. or 5. is taken from AB, 
the nearer the point F falls to the furface. For 

the farther the point H recedes from B, the larger 

the triangle CFH will become ; and confequently, 

fince it is always an iTofceles one, aind the bafe CH, 

being the radius, is every where of the fame length, 

the equal legs CF and FH will lengthen ; but CF 

cannot grow longer unlefs the point F approach to¬ 

wards the furface. And the farther H is removed 

from B, the fafter F approaches .to it. 
This is the reafon, that whenever parallel rays are 

confidered as refleXed from a fpherical furface, the 

diftance of the oblique one from the perpendicular one 

is taken fo fmall with refpeX to the focal diftance of 

that furface, that without any phyfical error it may 

be fuppofed to vanifli. 
From hence it follows, that if a number of parallel 

rays, as AB, CD, EG, &c. fall upon a convex fur¬ 

face, (as fig. 6.) and if BA, DK, the refleXed rays of 

the incident' ones AB, CD, proceed as from the point 

F, thofe of the incident ones CD, EG, viz. DK, GL, 

will proceed as from N, thofe of the incident ones EG, 

HI, as from O, &c. becaufe the farther the incident 

ones CD, EG, &c. are from AB, the nearer to the 

forface are the points Fy ft ft in the line BF, from 
which they proceed after refleXion ; fo that properly 

the foci of the refleXed rays BA, DK; GL; Scc. are 
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Refleftion. fmg thro’ t}je p0;nt8 N, O, &C. 

The fame is applicable to the cafe of parallel rays 

reflected from a concave furface, as expreffed by the 
pricked lines on the other half of the figure, where 

PQ^ RS, TV, are the incident ray3 ; QF, Sf,Wf> 
the refledted ones, interfering each other in the points 

X, Y, and F; fo that the foci of thofe rays are not 

in the line FB, but in a curve palling through thofe 
points. 

CCXII Had ^ur^acc BH *n 4* or S' been formed by 
the revolution of a parabola about its axis having its 

focus in the point F, all the rays refledted from the 

convex furface would have proceeded as from the point 

F, and thofe refledted from the concave would have 

fallen upon it, however diftant their incident ones 

AB, DH, might have been from each other. For in 

the parabola, all lines drawn parallel to the axis make 

angles with the tangents to the points where they cut 

the parabola (that is, with the furface of the parabo¬ 

la) equal to thofe which are made with the fame tan¬ 

gents by lines drawn from thence to the focus; there¬ 

fore, if the incident rays defcribe thofe parallel lines, 
the refledted ones will neceffarily defcribe thefe other, 

and fo will all proceed as from, or meet in, the fame 
point. 

Prop. III. Of the refledtion of diverging and con¬ 

verging rays from a fpherical furface. 

“ When rays fall upon any fpherical furface, if they 

diverge, the diftance of the focus of the refledted rays 

from the furface is to the diftance of the radiant point 

from the fame (or, if they converge, to that of the 

imaginary focus of the incident rays), as the diftance of 

the focus of the refledted rays from the centre is to 

the diftance of the radiant point (or imaginary focus 

of the incident rays) from the fame.” 

This propofition admits of ten cafes. 

Case i. Of diverging rays falling upon a convex 
furface. 

Dem. Let RB, RD (fig. 7.) reprefent two di- 

verging rays flowing front the point R as from a ra¬ 

diant, and falling the one perpendicularly, the other 

obliquely, on the convex furface BD, whofe centre is 

C. Let DE be the refledted ray of the incident one 
RD, produce ED to F, and through R draw the line 

RH parallel to FE till it meets CD produced in H. 

Then will the angle RHD be equal to EDH the angle 

of refledtion, as being alternate to it, and therefore 

equal alfo to RDH which is the angle of incidence; 

wherefore the triangle DRH is ifofceles, and confe- 

quently DR is equal to RH. Now the lines FD and 

RH being parallel, the triangles FDC and RHC are 
fimilar, (or to exprefs it in Euclid’s way, the lides of 

the triangle RHC are cut proportionably, 2 Elem.6.) ; 

and therefore FD is to RH, or its equal RD, asCF 

to CR ; but BD vanifliing, FD and RD differ not 

from FB and RB; wherefore FB is to RB alfo, as 

CFto CR; that is, the diftance of the focus from the 
furface is to the diftance of the radiant point from the 

fame, as the diftance of the focus from the centre 

is to the diftance of the radiant from thence. <?. 

E. D. 
Case 2. Of converging rays falling upon a concave 

furface. 
Dbm. Let KD and CB be the converging inci- 

I c s. 
dent rays having their imaginary focus in the point R, 
which was the radiant in the foregoing cafe. Then as 

RD was in that cafe refledted into DE, KD will in 

this be refledted into DF; for, fince the angles of in¬ 
cidence in both cafes are equal, as they are by being 

vertical, the angles of refledtion will be fo too ; fo, 

that F will be the focus of the refledted rays; but it 

was there demonftrated, that FB is to RB as CF to 

CR; that is, the diftance of the focus from the fur¬ 

face is to the diftance (in this Cafe) of the ima¬ 

ginary focus of the incident rays, as the diftance of 

the focus from the centre is the diftance of the imagi¬ 

nary focus of the incident rays from the fame. i?. 

E.D. 

Cas'e 3.. Of converging rays falling upon a con¬ 

vex furface, and tending to a point between the focus 
of parallel rays and the centre. 

Dem. Let BD (fig. 8.) reprefent a convex furface 

whofe centre is C, and whofe focus of parallel rays is 

P; and let AB, KD, be two converging rays inci¬ 

dent upon it, and having their imaginary focus at R, 

a point between P and C. Now becaufe KD tends 

to a point between the focus of parallel rays and the 

centre, the refledted ray DE will diverge from fome 

point on the other fide the centre, fuppofe F; as ex¬ 

plained above (p. 5547.) under prop. 7. Through D 
draw the perpendicular CD, and produce it to H; then 

will KDH and HDE be the angles of incidence and 

refledtion, which being equal, their vertical ones RDC 

and CDF will be fo too, and therefore the vertex of 

the triangle RDF is bifedted by the line DC: where¬ 

fore (3 El. 6.) FD and DR or BD vanifhing, FB. 

and BR are to each other as FC to CR ; that is, the 

diftance of the focus of the refledted rays is to that of 

the imaginary focus of the incident ones, as the di¬ 

ftance of the former from the centre is to the diftance 

of the latter from the fame. Q E. D. 

Case 4. Of diverging rays falling upon a con¬ 

cave furface, and proceeding from a point between the 

focus of parallel rays and the centre. 

Dem. Let RB, RD, be the diverging rays in¬ 

cident upon the concave furface BD, having their ra¬ 

diant point in the point R, the imaginary focus of 

the incident rays in the foregoing cafe. Then as 
KD was in that cafe refledted into DE, RD will 

now be refledted into DF. But it was there demon¬ 

ftrated, that FB and RB are to each other, as CF to 

CR ; that is, the diftance of the focus i3 to that of 

the radiant, as the diftance of the former from the 

centre is to the diftance of the latter from the fame. 

^E.D. 
The angles of incidence and refledtion being equal, 

it is evident, that if, in any cafe, the refledted ray be 

made the incident one, the incident will become the 

refledted one: and therefore the four following cafes 

may be confulered refpedtively as the converfe of the 

four foregoing 'r for in each of them the incident ray3 
are fuppofed to coincide w'ith the refledted ones in the 

other. Or they may be demonftrated independently 

of them as follows. 
Case 5. Of converging rays falling upon a con¬ 

vex furface, and tending to a point nearer the furface 

than the focus of parallel rays. 

Dem. Let ED, RB (fig. 7.) be the converging 

rays incident upon the convex furface BD whofe cen¬ 
tre.. 

5549 
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Of tre is C, and focus of parallel rays is- at P ; and let 

Refleftton. ;he imaginary focus of the incident rays be at F, a 

.point between P and B; and let DR be the refleded 

ray. From C and R draw the lines CH, RH, the 

one paffing through D, the other parallel to FE. 

Then will the angle RHD be equal to HDE the 

angle of incidence, as alternate to it; and therefore 

equal to HDR, the angle of refledion : wherefore 

the triangle HDR is ifofceles, and confequently DR 

is equal to RH. Now the lines FD and RH being 

parallel, the triangles FDC and RHC are fimilar ; 

and therefore RH, or RD, is to FD as CR to CF ; 

but BD vanifhing, RD and FD coincide with RB 

and FB, wherefore RB is to FB as CR to CF; that 
is, the di(lance of the focus from the furface is to the 

di(lance of the imaginary focus of the incident rays, 

as the diftance of the focu6 from the centre is to the 

diftance of the imaginary focus of the incident rays 
from the fame. gK E. D. 

Case 6. Of diverging rays falling upon a concave 

furface, and proceeding from a point between the fo¬ 

cus of parallel rays and the furface. 

Dem. Let FD and FB reprefent two diverging rays 

flowing from the point F as a radiant, which was the 

imaginary focus of the incident rays in the foregoing 

cafe. Then as ED was in that cafe refleded into DR, 
FD will be refleded into DK, (for the reafon men¬ 

tioned in Cafe the fecond), fo that the refleded ray 

will proceed as from the point R: but it was demon- 
ftrated in the cafe immediately foregoing, that RB is 

to FB as CR to CF; that is, the diftance of the fo¬ 

cus from the furface is to that of the radiant from the 

fame, as the diftance of the former from the centre is 

to that of the latter from the fame. <£. E. D. 

Case 7. Of converging rays falling upon a convex 

furface, and tending towards a point beyond the cen¬ 

tre. 
Plate Dem. Let AB, ED, (fig. 8.) be the incident rays 
CCX1L tending to F, a point beyond the centre C, and let 

DK be the reflected ray of the incident one ED. 

Then becaufe the incident ray ED tends to a point 

beyond the centre, the refleded ray DK will proceed 

as from one on the contrary fide, fuppofe R 5 as ex¬ 

plained above under Prop. VII. Through D draw 

the perpendicular CD, aqd produce it to H. Then will 

EDH and HDK be the angles of incidence and re¬ 

fledion ; which being equal, their vertical ones CDF 

and CDR will be fo too : confequently the vertex of 

the triangle FDR is bifeded by the line CD; where¬ 

fore, RD is to DF, or (3 Elem. 6.) BD vanilhing, 

RB is to BF as RC to CF; that is, the diftance of the 

focus of the refleded rays is to that of the imaginary 

focus of the incident rays, as the diftance of the former 

from the-eehtre is to the diftauce of the latter from the 

fame. E. D. 

Case 8. Of diverging rays falling upon a concave 

furface, and proceeding from a point beyond the cen- 

*> tre. 

Dem. Let FB, FD, he the incident ray6 having 

their radiant in F, the imaginary focus of the incident 

rays in the foregoing cafe. Then as ED was in that 

cafe refleded into DK, FD will now be refleded into 

DR; fo that R will be the focus of the refleded rays. 

But it was demonftrated in the foregoing cafe* that 

RB is to FB as RC to CF $ that is, the diftance of 

I C S. Part II. 
the focus of the refleded rays from the furface is to or 
the diftance of the radiant from the fame, as the di- Reflation, 

fiance of the focus of the reflected rays from the cen- “ 

tre is to the diftance of the radiant from thence. §>. 
E.D. . 

The two remaining cafes may be confidered as the 

converfe of thofe under Prop. II. (p. 5548.), becaufe 

the incident rays in thefe are the refleded ones in them; 

or they may be demonftrated in the fame manner with 
the foregoing, as follows. 

Case 9. Converging rayB falling upon a convex fur¬ 

face, and tending to the furface of parallel rays, be¬ 
come parallel after reflection. 

Dem. Let ED, RB, (fig. 7.) reprefent two 

converging rays incident on the convex furface BD, 
and tending towards F, which we will now fnppoTe 

to be the focus of parallel rays ; and let DR be the 

reflefted ray, and C the centre of convexity of the re¬ 

flecting furface. Through C draw the line CD, and 

produce it to H, drawing RH parallel to ED produ¬ 

ced to F. Now it has been demonftrated (Cafe 5.) 

where the incident rays are fuppofed to tend to the 

point F, that RB is to FB as RC to CF; but F in 

this Cafe being fuppofed to be the focus of parallel 

rays, it is the middle point between C and B (by pro- 
pofition 2d), and therefore FB and FC are equal; and 

confequently the two other terms in the proportion, 

viz. RB and RC, muft be fo too ; which can only be 

npon a fuppofition that R is at an infinite diftance 

from B; that is, that the refleded rays BR and DR 
be parallel, E. D. 

Case to. Diverging rays falling upon a concave 

furface, and proceeding from the focus of parallel rays, 

become parallel after reflection. 

Dem. Let RD, RB (fig. 8.) be two diverging 

rays incident upon the* concave furface BD, as fuppo¬ 

fed in Cafe 4.; where it was demonftrated that FB is 

to RB as CF to CR. But in the prefent cafe RB and 

CR are equal, becaufe R is fuppofed to be the focus 

of parallel rays; therefore FB and FC are fo too. 

Which cannot be unlefs F be taken at an infinite di¬ 

ftance from B ; that is, unlefs the refleded rays BF 

and DF be parallel. £>. E. D. 
Obs. It is here oWervable, that in the cafe of di¬ 

verging ray6 falling upon a convex furface, (fee 

fig. 7.) the farther the point D is taken from B, 

the nearer the point F, the focu6 of the refleded 

rays, approaches to B, while the radiant R remains 

the fame. For it is evident from the curvature of 

a circle, that the point D (fig. 9.) may be ta¬ 

ken fo far from B, that the refleded ray DE (hall 

proceed as from F, G, H, or even from B, or from 

any point between B and R; and the farther it is 

taken from B, the fafter the point from which it pro¬ 

ceeds, approaches towards R : as will eBfily appear 

if we draw fcveral incident rays with their refpec- 

live refleded ones, in fuch manner that the angles 

of refledion maybe all equal to their refpedive angles 

of incidence, as is done in the figure. The like is 

applicable to any of the other cafes of diverging or 
converging rays incident upon a fpherical furface. 

This is the reafon, that when rays are confidered as re¬ 

fleded from a fpherical furface, the diftance of the 

oblique rays from the perpendicular one is taken fo 

fmallj that it mey be fuppofed to vanilh. 
From 
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Of From hence it follows, that if a number of diver- 

Refleftion. g|ng ray3 are incident upotl the convex furface BDat 

the feveral points B, D, D, &c. they (hall not pro¬ 

ceed after reflection as from any point in the line RB 
produced, but as from a curve line palling thro’ the fe¬ 

veral points F, f f See. The fame is applicable in 
all the other cafes. 

Plate Had the curvature BD (fig. 7.) been hyperboli- 
CCKII. cal, having its foci in R and F; then R being the ra¬ 

diant, (or the imaginary focus of incident rays), F 

would have been the focus of the reflected ones, and 

vice verfa, however diftant the points B and D might 
be taken from each other. In like manner, had the 

curve BD (fig. 8.) been elliptical, having its foci in 
F and R, the one of thefe being made the radiant (or 

imaginary focus of incident rays), the other would 

havibeen the focus of refleded ones, and vice verfa. 

For both in the hyperbola and ellipfis, lines drawn 
from each of their foci through any point make equal 

angles with the tangent to that point. Therefore, if 

the incident rays proceed to or from one of their foci, 
the reflated one3 will all proceed as from or to the 

other. So that, in order that diverging or converging 

rays may be accurately refleded to or from a point, 

the refleding furface muft be formed by the revolu¬ 
tion of an hyperbola about its longer axis, when the 
incident rays are fuch, that their radiant, or imaginary 

focus of incident rays, (hall fall on one fide the furface, 
and the focus of the refleded ones on the other: when 

they are both to fall on the fame fide, it muft be form¬ 

ed by the revolution of an ellipfis about its longer 

axis. However, upon account of the great facility 

with which fpherical furfaces are formed in compari- 

fon of that with which furfaces formed by the revo¬ 

lution of any of the conic fedions about their axes 

are made, the latter are very rarely ufed. Add to this 
another inconvenience, viz. that the foci of thefe curves 

being mathematical points, it is but one point of the 

furface of an objed that can be placed in any of them 

at a time, fo that it is only in theory that furfaces 

formed by the revolution of thefe curves about their 

axes render refledion perfed. 
Now, becaufe the focal diftance of rays refleded from 

a fpherical furface cannot be found by the analogy 
laid down in the third propofition, without ma¬ 

king ufe of the quantity fought; we (hall here give an 

inftance whereby the method of doing it in all others 

will readily appear. 
Prob. Let it be required to find the focal diftance 

of diverging rays incident upon a convex furface, whofe 

radius of convexity is 5 parts, and the diftance of the 

radiant from the furface is 20. 
Sou. Call the focal diftance fought x; then will the 

diftance of the focus from the centre be 5—x, and that 
of the radiant from the fame 25: therefore by prop.3. 

we have the following proportion, viz. x : 20 :: 5— 

x : 25; and multiplying extremes together and means 

together, we have 25 x,= ioo—20X, which, after due 

redudion, give3 x—'fp’. 
If in any cafe it (hould happen that the value of x 

(hould be a negative quantity, the focal point muft 

then be taken on the contrary fide the furface to that 

on which it was fuppofed that it would falj in dating 

the problem. 
If letters ioftead of figures had been made ufe of in 

the foregoing folution, a general theorem might have 

Vou. VII. 2 

I c s. 
been raifed, to have determined the focal diftance of 

refleded rays in all cafes whatever. See this dcr.e in 

Suppl. to Gregory's. Optics, 2d edit. p. 112. 
Becaufe it was, in the preceding ftdiion, ob- 

ferved, that different incident rays, though tending to 
or from one point, would after refradion proceed to 

or from different points, a method was there inferied 
of determining the diitind point, which each fepa- 

rate ray entering a fpherical furface converges to, 

or diverges from, after refradion: the fame has been 
obferved here with regard to rays refleded from a 

fpherical furface, (fee obf. in cafe 2. and cafe 10.) 

But the method of determining the diftind point to 

or from which any given incident ray proceeds after 
refledion, is much more Ample. It is only neceffary 
to draw the refleded ray fuch, that the angle of re¬ 

fledion may be equal to the angle of incidence, which 

will determine the point it proceeds to or from in any 
cafe whatever. 

5551 
Reflection. 

§ 3. Of the Appearance of Bodies feen hy Light reflected' 

from plane and fpherical Surfaces. 

Whatever hath been faid concerning the appear¬ 

ance of bodies feen by refraded light through lenfes, 

refpeds alfo the appearance of bodies feen by reflec¬ 
tion. But befides thefe, there is one thing peculiar to 

images by refledion, viz. that each point in the re- 
prefentation of an objed made by refledion appears 

fituated fomewhere in an infinite right line that paffes 

through its eorrefpondent point in the objed, and is 

perpendicular to the refleding furface. 
The truth of this appears fufficiently from the pro- 

pofitions formerly.laid down 5 in each of which, rays 
flowing from any radiant point, are (hewn to, proceed, 

after refledion, to or from fome point in a line that 

paffes through the faid radiant, and is perpendicular 

to the refleding furface. For inftance, (fig. 1.) raysPhfe 
flowing from Y are colleded in X, a point in the per- 

pendicular CD, which, being produced, paffes through 

Y; again, (fig. 2-) rays flowing from from G, pro¬ 
ceed, after refledion., as from N, a point in the per¬ 

pendicular CD, which, being produced, paffes thro’ 

G; and fo of the reft. 
This obfervation, however, except where an objed 

is feen by refledion from a plain furface, relates only 

to thofe cafes where the reprefentation is made by 
means of fuch rays as fall upon the refleding furface 

with a very fmall degree of obliquity ; becaufe fuch 

as fall at a confiderable diftance from the perpendicu¬ 

lar, proceed not after refledion as from any point in 

that perpendicular, but as from other points fituated 

in a certain curve, as hath already been explained; 

upon which account thefe rays are negleded, as ma¬ 

king a confufed and deformed reprefentation. And 
therefore it is to be remembered, that however the fitu- 

ation of the eye with refped to the objed and reflec¬ 
ting furface may be reprefented in the following 

figures, it is to be fuppofed as fituated in fuch a man¬ 

ner with refped to the objed, that rays flowing from 

thence and entering it after refledion, may be fuck 

only as fall with a very fmall degree of obliquity up¬ 

on the furface; that is, the eye muft be fuppofed to 

be placed almoft diredly behind the objed, or be¬ 

tween it and the refleding furface. The reafon why 

it is not always fo placed, is only to avoid confuiion 

in die figures. 
I. When 
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Of I. When an objed is feen by reflexion from a 

Refkftion, p}ane furface, the image of it appears at the fame 

diftance behind the furface that the objed is placed 

before it, of the fame magnitude therewith, and di- 
redly oppofite to it. 

Plate To explain this, let AB (fig. IO.) reprefent an ob- 
OCXII. je$ feen by refleft|011 froin the plain furface SV; and 

let the rays AF, AG, be fo inclined to the furface, 

that they fhall enter an eye at H after refledion ; 
and let AE be perpendicular to the furface: then, 

by the obfervation juft, mentioned, the point A will 
appear in fome part of the line AE produced; fup- 

pofe I, that is, the oblique rays AF and AG will 
proceed after refledion as from that point; and fur¬ 

ther, becaufe the refleded rays FH, GK, will have 

the fame degree of inclination to one another that their 

incident ones have, that point muft neceffarily be at the 

fame diftance from the furface that the point A is ; the 

reprefentation therefore of the point A, will beat the 

fame diftance behind the furface that the point itfelf 

is before it, and diredly oppofite to it: confequently, 

fince the like may be fhewn of the point B, or of any 

other, the whole image IM will appear at the fame 

diftance behind the furface that the objed is before it, 

and diredly oppofite to it; and becaufe the lines AI, 

BM, which are perpendicular to the plain furface, are 

for that reafon parallel to each other, it will alfo be of 

the fame magnitude therewith. 

II. When an objed is feen by refledion from a con¬ 

vex furface, its image appears nearer to the furface, 
and lefs than the objed. 

Let AB(fig. 12.) reprefent the objed, SV a reflec¬ 
ting furface whofe centre of convexity is C: and 

let the rays AF, AG, be fo inclined to the furface, 

that after refledion thereat they fhall enter the eye at 

H: and let AE be perpendicular to the furface: 
then will the oblique rays AF, AG, proceed after 

reflexion as from fome point in the line AE produced, 

fuppofe from I; which point, becaufe the refleded 

rays will diverge more than the incident ones, muft be 

rearer to the furface than the point A. And fince 

the fame is alfo true of the rays which flow from B, 

or any other point, the reprefentation IM will be 

nearer to the furface than the objed; and becaufe it is 

terminated by the perpendiculars AE and BF which 

incline to each other, as concuring at the centre, it 
will alfo appear lefs. 

III. When an objed is feen by refledion from a 
concave furface, the reprefentation of it is various, both 

with regard to its magnitude and fituation, according 

as the diftance of the objed from the refleding furface 

is greater or lefs. 

l. When the objed is nearer to the furface than 

its focus of parallel rays, the image falls on the op¬ 

pofite fide of the furface, is more diftant from it, and 
larger than the objed. 

Thus, let AB (fig. 13.) be the objed, SV the re¬ 
fleding furface, F the focus of parallel rays, and C 

its centre. Through A and B, the extremities of 

the objed, draw the line C£, CR, which will be 

perpendicular to the furface ; and let the rays AR, 

AG, be incident upon fuch points of it that they fhall 
be refleded into an eye at H. Now, becaufe the ra¬ 

diant points A and B are nearer the furface than F 

the focus of parallel rays, the refleded rays will di- 
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verge, and will therefore proceed as from fome points Of 
on the oppofite fide the furface ; which points, by the Reflection* 

obfervation laid down at the beginning of this fedion, 

will be in the perpendiculars AE, BR, produced, 

fuppofe in I and M: but they will diveyge in a lefs 

degree than their incident ones (fee the propolition 

juft referred to), and therefore the faid points will 

be farther from the furface than the points A and 
B. The image therefore will be on the oppofite fide 

of the furface with refped to the objed; it will be 

more diftant than it; and confequently, being termi¬ 

nated by the perpendiculars Cl and CM, it will alfo be 

larger. 
2. When the objed is placed in the focus of paral¬ 

lel rays, the refleded rays enter the eye parallel, in 

which cafe the image ought to appear at an infinite di- 

fiance behind the refleding furface ; but the repre? 

fentation of it, for the like reafons that were given 

in the foregoing cafe, being large and dillind, we 

judge it not much farther from the furface than the 

image. 
3. When the objed is placed between the focus of 

parallel rays and the centre, the image falls on the 

oppofite fide the centre, is larger than the objed, and 

in an inverted polition. 
Thus let AB (fig. 14.) reprefent the objed, SV 

the refleding furface, F its focus of parallel rays, and 

C its centre. Through A and B, the extremities of 

the objed, draw the lines CE and CN, which will be 

perpendicular to the furface; and let AR, AG, be a 

pencil of rays flowing from A. Thefe rays proceed¬ 

ing from a point beyond the focus of parallel rays will 

after refledion converge towards fome point on the 

oppofite fide the centre, which will fall upon the per¬ 

pendicular EC produced, but at a greater diftance 
from C than the radiant A from which they diverged. 

For the fame reafon, rays flowing from B will con¬ 

verge to a point in the perpendicular NC produced, 

which fhall be farther from C than the point B ; from 

whence it is evident, tbad the image IM is larger than 

the objed AB, that it falls on the contrary fide the 

centre, and that their pofitions are inverted with re- 

fped to each other. 
4. If the objed be placed beyond the centre of con¬ 

vexity, the image is then formed between the centre, 

and the focus of parallel rays is lefs than the objed, 

and its pofition is inverted. 
The propofitlon is the couverfe of the foregoing : 

for as in that cafe rays proceeding from A were re¬ 

fleded to I, and from B to M; fo rays flowing from 

I and M will be refleded to A and B ; if therefore an 

objed be fuppofed to be fituated beyond the centre in 

IM, the image of it will be formed in AB between 

that and the focus of parallel rays, will be lefs than the 

objed, and inverted. 
5. If the middle of the objed be placed in the cen¬ 

tre of convexity of the refleding furface, the objed: 

and its image will be coincident; but the image will 

be inverted with refped to the objed. 
That the place of the image and the objed ftiould 

be the fame in this cafe needs little explication ; for 

the middle of the objed being in the centre, rays 

flowing from thence will fall perpendicularly upon the 
furface, and therefore neceffarily return thither again; 

fo that the middle of the image will be coincident with 
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Of the middle of the objed, But that the image (hould 

Reflection, be inverted is perhaps not fo dear. To explain this, 

let AB (fig. 15.) be the objed, having its middle 

point C in the centre of the refleding furface SV ; 

through the centre and the point R draw the line CR, 
which will be perpendicular to the refleding furface ; 

join the points AR and BR, and let AR reprefent a 
ray flowing from A; this will be refleded into RB: 

for C being the middle point between A and B, the 

angles ARC and CRB are equal; and a ray from 

B will likewife be reflected to A; and therefore the 

pofition of the image will be inverted with refped to 

that of the object. 

In this propofition it is to be fuppofed that the 

objed AB is fo fituated with refped to the refleding 

furface, that the angle ACR may be right; for other- 

wife the angles ARC and BRC will not be equal, and 

part of the image will therefore fall upon the objed 
and part off. 

6. If in any of the three laft cafes, in each of 

which the image is formed on the fame fide the reflec¬ 

ting furface with the objed, the eye be fituated far¬ 

ther from the furface than the place where the image 

falls, the rays of each pencil, crofting each other in 

the feveral points of the image, will enter the eye as 

from a real objed fituated there ; fo that the image 

will appear pendulous in the air between the eye and 

the refleding furface, and in the pofition wherein it 

is formed, viz. inverted with refped to the object in 

the fame manner that an image formed by refraded 
light appears to an eye placed beyond it; which 

was fully explained under Prop. IV. (p. 5543.) and 

therefore needs not be repeated here. 
But as to what relates to the appearance of the 

objed when the eye is placed nearer to the furface than 

the image, that was not there fully inquired into. 
That point (hall therefore now be more ftridly exami¬ 

ned under the following cafe, which equally relates to 

refraded and refleded light. 
7. If the eye be fituated between the refleting fur¬ 

face and the place of the image, the objed is then 

feen beyond the furface; and the farther the eye re¬ 

cedes from the furface towards the place of the image, 

the more confufed, larger, and nearer the objed ap¬ 

pears. 
Plate To explain this, let AB (fig. 16.) reprefent theob- 
CCXII. jed ; IM its image, one of whofe points M is formed 

by the concurrence of the refleded raysDM, EM, &c. 

which before refledion came from B; the other, I, 

by the concurrence ofDI, El, &c. which came from 

A : and let ab be the pupil of an eye, fituated be¬ 

tween the furface DP and the image. This pupil will 

admit the rays Ha, K b; which, becaufe they are 
tending towards I, are fuch as came from A, and 

therefore the point A will appear diffufed over the 
fpace RS. In like manner the pupil will alio receive 

into it the refleded rays Ka and Lb, which, becaufe 
they are tending towards M, by fuppofition came from 

B ; and therefore the point B will be feen fpread as it 

were over the fpace TV, and the objed will feem to 

fill the fpace RV ; but the reprefentation of it will be 
confufed, becaufe the intermediate points of the ob¬ 

jed being equally enlarged in appearance, there will 

not be room for them between the points S and T, 

but they will coincide in part one with another : for 
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inftance, the appearance of that point in the objed, Of 

whofe reprefentation falls upon c in the image, will fill * 

the fpace m n; and fo of the reft. Now if the fame pu¬ 

pil be removed into the fituation ef, the refleded rays 

E e and Gf will then enter the eye, aud therefore 
one extremity of the objed will appear to cover the 

fpace XY ; and becaufe the rays O f and L e will al~ 

fo enter it in their progrefe towards M, the point B, 

from whence they came, will appear to cover ZV; 

the objed therefore will appear larger and more con¬ 

fufed than before. And when the eye recedes quite 

to the image, it fees but one Angle point of the objed, 

and that appears diffufed all over the refleding furface: 
for inftance, if the eye recedes to the point M, then 

rays flowing from the point B enter it upon whatever 
part of the furface they fall; and fa for the reft. The 

objed alfb appears nearer to the furface, the farther the 

eye recedes from it towards the place of the image; pro¬ 

bably becaufe, as the appearance of the objed becomes 

more and more confufed, its place is not fo eafily cli- 

ftinguilhed from that of the refleding furface itfelf, till 

at lafl when it is quite confufed (as it is when the eye 

is arrived at M) they both appear as one, the furface 

affuming the colour of the objed. 
As to the precife apparent magnitude of an objed 

feen after this manner, it is fuch that the angle it ap¬ 

pears under (hall be equal to that which the image of 

the fame objed would appear under were we to fup- 

. pofe it feen from the fame place : that is, the apparent 
objed (for fuch we mud call it to diftinguiflvit from the 

image of the fame objed) and the image fubtend equal 

angles at the eye. 
Dem. Here we muft fuppofe the pupil of the eye 

to be a point only, becaufe the magnitude of that 

caufes fmall alteration in the apparent magnitude of 
the objed ; as we ihall fee by, aud by. Let then the 

point a reprefent the pupil, then will the extreme rays 

that can enter it be Ha and Ka; the objed therefore 
will appear under the angle H a K, which is equal to 
its vertical one M« I, under which the image IM would 

appear were it to be feen from a. Again, if the eye 

be placed in f, the objed appears under the angle 

G/O equal to I/*M, which the image fubtends at 
the fame plttce, and therefore the apparent objed and 

image of it fubtend equal angles at .the eye. £>. 

E. D. 
Now if we fuppofe the pupil to have any fenfible 

magnitude, fuch, fuppofe, that its diameter may be abi 
then the objed feen by the eye in that fituation will 

appear under the angle H x L, which is- larger than 

the angle H a K, under which it appeared before; be- 

caufe the angle at x is nearer than the angle at a, to 

the line IM, which is a fubtenfe common to them 

both. 
From this propofition it follows, that, were the 

eye clofe to the furface at K, the real and apparent 

objed would be feen under equal angles (for the real 

objed appears from that place under the fame angle 

that the image does, as will be fhewn at the end of 
this fedion): therefore, when the eye is nearer to the 

image than that point, the image will fubtend a larger 

angle at it than the objed does ; and confequently, 
fince the image and apparent objed fubtend equal 

angles at the eye, the apparent objed muft necefl’arily 

be feen under a larger angle than the ubjed itfelf, 
3J I 2 where- 
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Of wherever the eye be placed, between the furface and 

Rcflecli0R- the image. 
As each point in the reprefcntation of an objeCt 

made by reflection is fituated fomewhere in a right 

line that paffes through its correfpondent point in the 

object, and is perpendicular to the reflecting fur- 

face, as was Ihewn in the beginning of this feCtion; 

we may from hence deduce a moft eafy and expedi¬ 
tious method of determining both the magnitude and 

fituation of the image in all cafes whatever. Thus, 

Plate Through the extremities of the objeCt AB and the 
CCXII. centre C, (fig. 17, 18, or 19.) draw the lines AC BC, 

and produce them as the cafe requires; thefe lines will 

be perpendicular to the reflecting furface, and therefore 

the extremities of the image will fall upon*; them. 

Through F the middle point of the objeCt and the 

centre, draw the line FC, and produce it till it paffes 

through the reflecting furface; this will alfo be per¬ 

pendicular to the furface. Through G, the point 

where this line cuts the furface, draw the lines AG 

and BG, and produce them this way or that, till they 
crofsthe former perpendiculars; and where they crofs, 

there I and M the extremities of the image will fall. 
For fuppofing AG to be a ray proceeding from the 

point A and falling upon G, it will be reflected to B ; 

becaufe FA is equal to FB, and FG is perpendicular 
to the refleCling furface ; and therefore the reprefen- 

tion of the point A will be in BG produced as well as 
in AC; coufequently it will fall on the point I, where 

they crofs each other. Likevvife the fay BG will for 

the fame reafon be reflected to A; and therefore the 

reprefentation of the point B will be in AG produced 

as well as in fome part of BC, that is, in M where 

they crofs. From whence the propofition is clear. 

If it happens that the lines will not crofs which 
way foever they are produced, as in fig. 20. then is 

the objeCt in the focus of [Parallel rays of that furface, 

and has no image formed in any place whatever. For 

in this cafe the rays AH, AG, flowing from the 

point A, become parallel after reflection in the lines 

HC> GB, and therefore do not flow as to or from 
any point: in like manner, rays, flowing from B are 

reflected into the parallel lines KB and GA; fo that 

no rcprefentation can be formed by fuch reflection. 

From hence we learn another circumflance relating 

to the magnitude of the image made by reflection ; 

viz. that it fubtends the fame angle at the vertex of 

the reflecting furface that the objeCt does. This ap¬ 
pears by infpeCtion of the 17th, 18th, or 19th figure, 

in each of which the angle IGM, which the image 

fubtends at G the vertex of the reflecting furface, is 

equal to the angle AGB, which the objeCt fub- 
tends at the fame place; for in the two firft of thofe 

figures they are vertical, in the third they are the fame. 

And, 

Farther, the angle ICM, which the image fubtends 
at the centre, is alfo equal to the angle ACB which 

the objeCt fubtends at the fame place ; for in the two 

firft figures they are the fame, in the laft they are ver¬ 

tical to each other. 

From whence it is evident, that the objeCt and its 
image are to each other in diameter, either as their 

refpeCtive difttrnces from the vertex of the reflecting 

furface, or as their diftanccs from the centre of the 
fame. 
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IV. As objeCts are multiplied by being feen thro’ Differj 

tranfparent media, whofe furfaces are properly difpo- 

fed, fo they may alfo by reflecting furfaces. Thus, bLight^ 
1. If two reflecting furfaces be difpofed at right,-- 

angles, as the furfaces AB, BC, (fig. 21.), an objeCt 

at D may be feen by an eye at E, after one reflection 

at F, in the line EF produced; after two reflections, 

the firft at G, the fecond at H, in the line EH pro¬ 

duced ; and alfo, after one reflection made at A, in the 
line EA produced. 

2. If the furfaces be parallel, as AB, CD, (fig. 22.), 

and the objeCt be placed at E and the eye at F, the 

objeCt will appear multiplied an infinite number of 

times : thus, it may be feen in the line FG produced, 

after one reflection at G ; in the line FH produced, 

after two reflections, the firft at I, the fecond at H; 

and alfo in FP produced, after feveral fucceffive reflec¬ 

tions of the ray EL, at the points L, M, N, O, and P: 

and fo on in infinitum. But the greater the number 

of reflections are, the weaker the reprefentation will 
be. 

Sect. IV. Of the different Refrangibility of 
Light. 

As this property of light folves a great number of 
the phenomena which could not be underftood by for¬ 

mer opticians, we fliall give an account of it in the 

words of Sir Ifaac Newton, who firft difeovered it; 

efpecially as his account is much more full, clear, and 

perfpicuous, than thofe of fucceeding writers. 
“ In a very dark chamber, at a round hole F, about^kte 

one third of an inch broad, made in the fliut of a 

dow, I placed a glafs prifm ABC, whereby the beam 

of the fun’s light, SF, which came in at that hole, 

might be refraCled upwards, toward the oppofite wall 

of-the chamber, and there form a coloured image of 
the fun, reprefeuted at PT. The axis of the prifm, 

(that is, the liae palling thro* the middle of the prifm, 

from one end of it to the other end, parallel to the 

edge of the refraCling angle) was in this and the fol¬ 
lowing experiments perpendicular to the incident rays. 

About this axis I turned the prifm llowly, and faw 

the refraCled light on the wall, or coloured image of 

the fun, firft to defeend, and then to afeend. Between 

the defeent and afcentwjien the image feemed ftation- 
ary, I flopped the prifm and fixed it in that pofture. 

“ Then I let the refraCled light fall perpedicularly 

upon a Iheet of white paper, MN, placed at the op¬ 

pofite wall of the chamber, and obferved the figure and 
dimenfions of the folar image, PT, formed on the pa¬ 

per by that light. This image was oblong and not 

oval, but terminated by two reClilinear and parallel 

fides and two femicircular ends. On its Tides it was 
bounded pretty diftinCUy; but on its ends very confu- 

fedly and indiftinClly, the light there decaying and va- 

nifhing by degrees. At the diftance of i8i feet from 

the prifm the breadth of the image was about 2|-inches, 

but its length was about io£ inches, and the length of 
its reClilinear fides about eight inches; and ACB, the 

refraCling angle of the prifm, whereby fo great a length 

was made, was 64 degrees. With a lefs angle the 
length of the image was lefs, the breadth remaining 

the fame. It is farther to be obferved, that the rays 

went on inflraight lines from the prifm to the image, 
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Different anil therefore at their going out of the prifm had all 
Refrangi- that inclination to one another from which the length 

^ of the image proceeded. This image PT was colour- 

<g ‘ .pH, and the more eminent colours lay in this order from 

the bottom at T to the top at P; red, orange, yel¬ 

low, green, blue, indigo, violet; together with all 

their intermediate degrees in a continual fuccelGon 

perpetually varying.” 

Our author concludes from this experiment, and 

many more to be mentioned hereafter, “ that the light 

of the fun confifls of a mixture of feveral forts of co¬ 

loured rays, fome of which at equal incidences are 

more refradled than others, and therefore are called 

more refrangible. The red at T, being neareft to the 

place Y, where the rays of the fun would go dire&Iy 

if the prifm was taken away, is the lead; refradted of 

all the rays; and the orange, yellow, green, blue, in¬ 

digo, and violet, are continually more and more refrac¬ 

ted, as they are more and more diverted from the courfe 

of the diredt light. For by mathematical reafoning 

lie has proved, that when the prifm is fixed in the po- 

fture above-mentioned, fo that the place of the image 

fhall be the loweft poflible, or at the limit between its 

defcent and afcent, the figure of the image ought then 

to be round like the fpot at Y, if all the rays that 

tended to it were equally refradted. Therefore, feeing 
by experience it is found that this image is not round, 

but about five times longer than broad, it follows that 
all the rays are not equally refradted. And this conclu- 

fion is farther confirmed by the following experiments, 

plate “ In the fun-beam SF, which was propagated into 
CCXI. the room thro* the hole in the window-lhut EG, at 
&g. 10. the diftance of fome feet from the hole, I held the 

prifm ABC in fucli a pofture, that its axis might be 

perpendicular to that beam : then I looked thro’ the 

> prifm upon the hole F, and turning the prifm to and 

fro about its axis to make the image ft of the hole 
/ afcend and defcend, when between its two contrary 

motions it feemed ftationary, I flopped the prifm ; in 
this fituation of the prifm, viewing through it the faid 

hole F, I obferved the length of its refradted image 

f t to be many times greater than its breadth ; and 

that the moft refradted part thereof appeared violet at 

pi the leaft refradted red, at t; and the middle parts 

indigo, blue, green, yellow, and orange, in order. 

The fame thing happened when I removed the prifm 
out of the fun’s light, and looked through it upon the 

hole Ihining by the light of the clouds beyond it. And 

yet if the refradtions of all the rays were equal accord¬ 

ing to one certain proportion of the fines of incidence 

and refradtion, as is vulgarly fuppofed, the refradted 

image ought to have appeared round, by the mathe¬ 

matical demonflration above-mentioned. So then by 

thefe two experiments it appears, that in equal inci¬ 

dences there is a confiderable inequality of refradtions.” 
For the difeovery of this fundamental property of 

light, which has opened the whole myftery of co¬ 

lours, we fee our author was not only beholden to the 

experiments themfelves, which many others had made 
before him, but alfo to his Ikill in geometry; which 

was abfolutely neceffary to determine what the figure 

of the refradted image'ought to be upon the old prin¬ 

ciple of an equal refradtion of all the rays : but ha¬ 

ving thus made the difeovery, he contrived the follow- 
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ing experiment to prove it at fight. Different 

“ In the middle of two thin boards, DE, de, I 

made a round hole in each, at G and g, a third part 

of an inch in diameter; and in the window-fhut a  -—. 

much larger hole being made, at F, to let into my Plate 
darkened chamber a large beam of the fun’s light, I CCXI. 
placed a prifm, ABC, behind the fhut in that beam, fig- u* 

to refradt it towards the oppofite wall; and clofe be¬ 

hind this prifm I fixed one of the boards DE, in fuch 

a manner that the middle of the refradted light might 

pafs through the hole made in it at G, and the reft be 

intercepted by the board. Then at the diftance of 

about 12 feet from the firft board, I fixed the other 
board, de, in fuch manner that the middle of the re¬ 

fradted light, which came through the:, hole in the firft 

board, and fell upon the oppofite wall, might pafs 

through the hole^ in this other board de, and the reft 

being intercepted by the board, might paint upon it 

the coloured fpedtrum of the fun. And clofe behind 

this board I fixed another prifm a be, to refradt the 

light which came through the hole g. Then I return¬ 

ed fpeedily to the firft prifm ABC, and by turning it 
flowly to and fro about its axis, I caufed the image 

which fell npon the fecond board de, to move up and 

down upon that board, that all its parts might pafs 
fucceffively through the hole in that board, and fall 

upon the prifm behind it. And in the mean time I 

noted the places, M, N, on the oppofite wall, to which 

that light after its refradtion in the fecond prifm did 

afs; and by the difference of the places at M and N, 

found that the light, which being moft refradted in 

the firft prifm ABC, did go to the blue end of the 
image, was again more refradted by the fecond prifm 

a be, than the light which went to the red end of that 
image. For when the lower part of the h’ght which 

fell upon the fecond board de, was caft through the 

hole g, it went to a lower place M on the wall; and 

when the higher part of that light was caft through 

the fame hole^, it went to a higher place, N, on the 

wall; and when any intermediate part of the light wa3 
caft through that hole, it went to fome place in the 

wall between M and N. The unchanged pofition of 

the holes in the boards made the incidence of the ray3 

upon the fecond prifm to be the fame in all cafes. And 

yet in that common incidence fome of the rays were 

more refradted and others lefs: and thofe were more 
refradled in this prifm, which by a greater refradtion 

in the firft prifm were more turned out of their way; 

and therefore, for their conftancy of being more refrac¬ 

ted, are defervedly called more refrangible.” 
Our author Ihews alfo, by experiments made with a 

convex glafs, that lights (refledted from natural bodies) 

which differ in colour, differ alfo in degrees of refran- 

gibility: and that they differ in the fame manner as 
the rays of the fun do. 

“ The fun’s light confifls of rays differing in reflexi¬ 
bility, and thofe rays are more reflexible than others 

which are more refrangible. A prifm,- ABC, whofe Fig- 

two angles, at its bafe BC, were equal to one ano¬ 

ther and half right ones, and the third at A a right 

one, I placed in a beam FM of the fun’s light, let into 

a dark chamber through a hole F one third part of an 

inch broad. And turning the prifm flowly about its 

axis until the light which went through one of its 

angles. 
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Different angles ACB, and wss refrained by it to G and H, be- 
Refrangi- gan t0 j-,e refle£fed into the line MN by its bafe BC, 

Light! at wh‘ch till then it went out of the glafs; I obferved 
—,—that thole rays, asMH, which had fuffered the greateft. 

refra&ion, were fooner refledled than the reft. To make 

it evident that the rays which vanifhed at H were re¬ 

flected into the beam MN, I made this beam pafs thro’ 

another prifm VXY, and being vefraCted by it to fall 
afterwards upon a fheet of white paper ft placed at 

fome difiance behind it, and there by that refradlion 

to paint the ufual colours at ft. Then canting the firft 

prifm to be turned about its axis according to the or¬ 

der of the letters ABC, I obferved, that when tliofe 

rays MH, which in this prifm had fuffered the greateft 

refradlion, and appeared blue and violet, began to be 

totally rtfledled, the blue and violet light on the paper 

which was mod refradled in the fecond prifm received 

a fenfible increafe at ft, above that of the red and yel¬ 
low at t: and afterwards, when the reft of the light,, 

which was green, yellow, and red, began to be totally 

refledled and vanifhed at G, the light of thofe colours 
at t, on the paper ft, received as great an increafe as 

the violet and blue had received before. Which puts 

it pad difpute, that thofe rays became firft of all to¬ 

tally refledled at the bafe BC, which before at equal 

incidences with the reft upon the bafe BC had fuffer¬ 

ed the greateft refradlion. I do not here take notice 

of any refradlions made in the fides AC, AB, of the 

firft prifm, becaufe the light enters almoft perpendicu¬ 

larly at the firft fide, and goes out almoft perpendicu¬ 

larly at the fecond ; and therefore fuffers none, or fo 
little, that the angles of incidence at the bafe BC are 

not fenfibly altered by it; efpecially if the angles of 

the prifm at the bafe BC be each about 40 degrees. 
Tor the rays FM begin to be totally refledled when the 

angle CMF is about 50 degrees, and therefore they 

will then make a right angle of 90 degrees with AC. 
“ It appears alfo from experiments, that the beam 

of light MN, refledled by the bafe of the prifm, being 

augmented firft by the more refrangible rays and 

afterwards by the lefs refrangible, is compofed of rays 

differently refrangible. 
“ The light whofe raysare all alike refrangible,I call' 

anfle homogeneal andftmilar; and that whole rays are 
fome more refrangible than others, I call compound 

heterogeneal and diffmilar. The former light I call 

homogeneal, not becaufe I would affirm it fo in all re- 
fpedts ; but becaufe the rays which agree in refrangi- 

bility agree at lead in all their other properties which 
I confider in the following difcourfe. 

“ The colours of homogeneal lights I call primary, 

homogeneal and Jimfle ; and thofe of heterogeneal lights, 

Jrsterogeneal and compound. For thefe are always com¬ 
pounded of homogeneal lights, as will appear in the 

following difcourfe. 

“ The homogeneal light and rays which appear 

red, or rather make objeds appear fo, I call, rubrific 

or red making; thofe which make- objefts appear 

yellow, green, blue, and violet, I call yellow-making, 

green-making, blue-making, violet-making ; and fo the 

reft. And if at any time I fpeak of light and rays as 

coloured or endowed with colours, I would be nnder- 

flood to fpeak not philofophically and properly, but 

grufly, and according to fuch conceptions as vulgar 

people in feeing all thefe experiments would be apt to 
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frame. For the rays, to fpeak properly, are not co- Different 
loured. In them there is nothing elfe than a certain Rctrang«- 

power and difpofition to ftir up a fenfation of this or ^ty of 

that colour. For as found in a bell or mufical firing- 

or other founding body, is nothing but a trembling 

motion, and in the air nothing but that motion pro¬ 

pagated from the objedl, and in the fenforium it is a 

fenfe of that motion under the form of found ; fo co¬ 

lours in the objedl are nothing but a difpofition to re¬ 
fled this or that fort of rays more copioufly than the 

reft : in rays they are nothing but their difpofitions to 

propagate tliis or that motion into the fenforium ; and 

in the fenforium they are fenfations of tliofe motions 
under the forms of colours. 

“ By the mathematical propofition above-mention¬ 
ed, it is certain that the rays which are equally re¬ 

frangible do fall upon a circle anfwering to the fun’s 

apparent difk, which will alfo be proved by experi- pjafe 

ment by and by. Now let AG reprefent the circle CCXI. 
which all the moll refrangible rays, propagated fromfig- 13. 

the whole difk of the fun, would illuminate and paint 

upon the oppofite wall if they were alone ; EL the 

circle, which all the leaft refrangible rays would in like 

manner illuminate if they were alone; BH, Cl, DK, 

the circles which fo many intermediate forts would 

paint upon the wall, if they were fingly propagated 

from the fun in fucceflive order, the reft being inter¬ 

cepted; and conceive that there are other circles with¬ 
out number, which" innumerable other intermediate 

forts of rays would fucceffively paint upon the wail, if 
the fun fhould fucceffively emit every fort apart. And 

feeing the fun emits all thefe forts at once, they muft 

all together illuminate and paint innumerable equal 

circles ; of all which, being according to their degrees 

of refrangibility placed in order in a continual feries, 
that oblong fpedrum PT is compofed, which was de- 
feribed in the firft experiment. 

“ Now if thefe circles, whilft their centres keep 

their diftances and pofitions, could be made lefs in dia¬ 

meter, their interfering one with another, and confe- 

queutly the mixture of the heterogeneous rays, would 

be proportionably diminifhed. Let the circles AG, 

BH, Cl, &c. remain as before; and let ag, bh, ci, &c. 
be fo many lefs circles lying in a like continual feries, 

between two parallel right lines ae and gl, with the 

fame diftances between their centres, and illuminated 

with the fame forts of rays: that is, the circle^ with 

the fame fort by which the correfponding circle AG 

was illuminated; and the reft of the circles bh, ci, dk, 

el refpedlively with the fame forts of rays by which 

the correfponding circles BH, CI, DK, EL, were il¬ 

luminated. In the figure PT compofed of the great 

circles, three of thofe, AG, BH,. CI, are fo expanded 

into each other, that three forts of rays, by which thofe 

circles are illuminated, together with innumerable other 
forts of intermediate rays, are mixed at QR in the 

roiddlt of the circle BH. And the like mixture hap¬ 

pens throughout almoft the whole length of the figure 
PT. But in the figure ft, compofed of the lefs circles, 

the three lefs circles ag, bh, ci, which anfwerto thofe 

three greater, do not extend into one another; nor are 

there any where mingled fo much as any two of the 
three lorts of rays by which thofe circles are illumi¬ 

nated, and which in the figure PT are all of them in¬ 

termingled at QR. So then, if we would diminifh the 
mixture 
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Different mixture of the rays, we are to diminifh the diameters 
Refrangi- Gf the c;rcle3. Now thefe would be diminifhed if the 

ILi2ht° fun’s diameter, to which they anfwer, could be made 
.--—lefs than it is, or (which comes to the fame purpofe) 

if without doors, at a great diflance from the prifm 

towards the fun, fome opaque body were placed with 

a round hole in the middle of it to intercept all the 

fun’s light, except fo much as coming from the middle 

of his body could pafs through that hole to the prifm. 

For fo the circles AG, BH, and the reft, would not 
any longer anfwer to the whole dilk of the fun, but 

only to that part of it which could be feen from the 

prifm through that hole; that is, to the apparent mag¬ 

nitude of that hole viewed from the prifm. But that 

thefe circles may anfwer more diftindly to that hole, 
a lens is to be placed by the prifm to call the image 

of the hole (that is, everyone of the circles AG, BH, 

&c.) diftindly upon the paper at PT; after fuch a 

manner, as by a lens placed at a window the pidures 

of objeds abroad are call diftindtly npon a paper with¬ 

in the room. If this be done, it will not be neceffary 

to place that hole very far ofF, no not beyond the win¬ 

dow. And therefore, inftead of that hole, l ufed the 

Plate hole *n ^ie window-lhut as follows. 
CCXI. “ In the fun’s light let into my darkened chamber 
fig. 14. through a fmall round hole in my window-lhut, at 

about 10 or 12 feet from the window, I placed a lens 

MN, by which the image of the hole F might Be di¬ 
ftindly call upon a Iheet of white paper placed at I. 

Then immediately after the lens I placed a prifm 

ABC, by which the trajeded light might be refrac¬ 

ted either upwards or Tideways, and thereby the round 

image which the lens alone did call upon the paper at 

I, might be drawn out into a long one with parallel 

fides, as reprefented at pt. This oblong image I let 
fall upon another paper at about the fame dillance 

from the prifm .as the image at I, moving the paper 
either towards the prifm or from it, until I found the 

juft diftance where the redilinear Tides of the image 

p t become moll diftind. For in this cafe the circular 

images of the hole, which compofe that image, after 

the manner that the circles ag, bh, ci, See. do the 

figure pt, were terminated rnolt diftindly, and there¬ 

fore extended into one another the lead that theycould, 

and by confequence the mixture of the heterogeneous 

rays was now the lead of all. The cirlces ag, bh, 

c i, See. which compofe the image pt, are each equal 

to the circle at I; and therefore, by diminiftiing the 

hole F, or by removing the l^ns farther from it, may 
be diminiftied at pleafure, whilft their centres keep 

the fame diftances from each other. Thus, by dimi¬ 

niftiing the breadth of the image p t, the circles of he- 

terogeneal rays that compofe it maybe feparated from 

each other as much as you pleafe. Yet inftead of the 
circular hole F, it is better to fubftitute an oblong hole 

fhaped like a parallellogram with its length parallel to 

the length of the prifm. For if this hole be an inch 
or two long, and but a 10th or 20th part of an inch 

broad, or narrower, the light of the image pt will be 

as fimple as before, or Ampler; and the image being 

much broader, is therefore fitter to have experiments 
tried in its light than before. 

“ Homogeneal light is refraded regularly without 

*ny dilatation, fplitting, or fhattering of the rays; and 

the confufed vifion of objeds feen through refra&ing 
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bodies by heterogeneal light, arife3 from the different 

refrangibility of feveral forts of rays. This will appear 

by the experiments which will follow. In the middle 

of a black paper I made a round bole about a fifth or- 

a fixth part of an inch in diameter. Upon this paper I 

caufed the fpedruru of homogeneal light, deferibed in 
the former article, fo to fall that fome part of the light 

might pafs through the hole in the paper. This trans¬ 

mitted part of the light I refraded with a prifm pla¬ 

ced behind the paper; and, letting this refraded light 

fall perpendicularly upon a white paper, two or three 
feet diftant from the prifm, I found that the fpedrum 

formed on the paper by this light was not oblong, as 
when it is made in the firft experiment, by refrading 

the fun’s compound light, but was, fo far as I could 

judge by my eye, perfedly circular, the length being 

nowhere greater than the breadth; which fhews that 

this light is refraded regularly without any dilatation 

of the rays, and is an ocular demonftration of the ma¬ 
thematical propofition mentioned above. 

“ In the homogeneal light I placed a paper circle 

of a quarter of an inch in diameter ; and in the fun’s 

iinrefraded, heterogeneal, white light, I placed ano¬ 

ther paper circle of the fame bignefs; and going from 

thefe papers to the diftance of fome feet, I viewed 

both circles through a prifm. The circle illuminated 

by the fnn’s heterogeneal light appeared very oblong, 
as in the fecond experiment, the length being many 

times greater than the breadth. But the other circle 

illuminated with homogeneal light appeared circular, 

and diftindly defined, as when it is viewed by the na¬ 

ked eye; which proves the whole propofition mention¬ 

ed in the beginning of this article. 

“ In the homogeneal light I placed flies and fuch 

like minute objeds, and viewing them through a prifm 

I faw their parts as diflindly defined as if I had view¬ 

ed them with the naked eye. The fame objeds pla¬ 

ced in the fun’s iinrefraded heterogeneal light, which 

was white, I viewed alfo through a prifm, and faw 

them moft confufedly defined, fo that I could not di- 

ftingitifh their fmaller parts from one another. I pla¬ 

ced alfo the letters of a fmall print one while in the 

homogeneal light, and then in the heterogeneal; and 

viewing them through a prifm, they appeared in the 

latter cafe fo confufed and indiftind that I could not 

read them; but in the former, they appeared fo diftincl 
that I could read readily, and thought I faw them as 

diftind as when I viewed them with my naked eye ; 

in both cafes, I viewed the fame objeds through the 

fame prifm, at the fame diftance from me, and in the 
fame fituation. There was no difference but in the 

lights by which the objeds were illuminated, and which, 

in one cafe was fimple, in the other compound ; and 

therefore the diftind vifion in the former cafe, and 
confufed in the latter, could arife from nothing elfe 

than from that difference in the lights. Which proves 

the whole propofition. 
“ In thefe three experiments, it is farther very re¬ 

markable, that the colour of homogeneal light was 

never changed by the refradion. And as thefe colours 
were not changed by refradions, fo neither were they 

by refledions. For all white, grey, red, yellow, green, 

blue, violet bodies, as paper, afhes, red lead, orpi- 

ment, iudigo. Bice, gold, filver, copper, grafs, blue 

flowers, violets, bubbles of water tinged with various 

colours,. 
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colours, peacocks feathers, the tindure of lignum ne- 

phriticum, and fuch like, in red homogeneal light ap¬ 

peared totally red, in blue light totally blue, in green 

-light totally green, and fo of other colours. In the 

homogeneal light of any colour they all appeared to¬ 

tally of that fame colour; with this qnlydifference, that 

fome of them reflected that light more ftrongly, others 

more faintly. I never yet found any body which by 
relieving homogeneal light could fenfibly change its 

colour. 

“ From all which it is manifeft, that if the fun’s 

light confided of but one fort of rays, there would be 

but one colour in the world, nor would it be pofiible 
to produce any new colour by reflexions and refrac¬ 

tions, and by confequeuce, that the variety of colours 
depends upon the compofition of light. 

“ The folar image pt, formed by the feparated rays 
in the 5th experiment, did in the progrefs from its end 

p, on which the mod refrangible rays fell, unto its end 

/, on which the lead refrangible rays fell, appear tin¬ 

ged with this feries of colours; violet, indigo, blue, 

green, yellow, orange, red, together with all their in¬ 

termediate degrees in a continual fucceffion perpetu¬ 

ally varying; fo that there appeared as many degrees 

of colours as there were forts of rays differing in re- 
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frangibility. And fmce thefe colours could not be Different 
changed by refradions nor by refledions, it follows, Refrangi. 
that all homogeneal light has its proper colour an- Lilicy- of 

fwering to its degree of refrangibility. •Ll&ht~ 

“ Every homogeneal ray confidered apart is refrac¬ 
ted, according to one and the fame rule ; fo that its 

fine of incidence is to its fine of refradion in a given 

ratio: that is, every different coloured ray has a dif¬ 

ferent ratio belonging to it. This our author has 
proved by experiment, and by other experiments has 

determined by what numbers thofe given ratios are ex- 

preffed. For inftance, if an heterogeneal white ray of 

the fun emerges out of glafs into air; or, which is the 

fame thing, if rays of all colours be fuppofed to fuc-Plate 

ceed one another in the fame line AC, and AD theirCCXI* 

common fine of incidence in glafs be divided into 5o,s’ 

equal parts, then EF and GH, the fines of refradion 

into air, of the leaft and moft refrangible rays, will be 

77 and 78 fuch parts refpedively. 'And fince every 

colour has feveral degrees, the fines of refradion of all 

the degrees of red will have all intermediate degrees 

of magnitude from 77 to 77^, of all the degrees of 

orange from 77^ to 77-f, of yellow from 77)- to 77-j-, 
of green from 77-5- to 77-L of blue from 77^ to 77-p of 

indigo from 77 j- to 77-J-, and of violet-from 77-3- to 78. 

PART III. 

END OF THE SEVENTH VOLUME. 

Directions for placing the Plates in this Volume. 

Number of 
Plates. 

192-, or Plate 

193 
194. 

19£ 196 

197 
198 

199 

200 
201 
202 

202 

204 
205 

206 

209 

210 

CLXXV. 

CLXXVI. 

CLXXVII. 
CLXXVIII. 
CLXXIX. 

CLXXX. 
CLXXXI. 

CLXXX 11. 

CLXXX I IT. 

CLXXXIV. 

CLXXXV. 
CLXXXVI. ' 

CLXXXVII. 

CLXXXVIII. 

CLXXXIX. 
CXC. 

CXCI. 

cxcir. 
CXCIII. 

Page 4991 

4994 
4996 
5°37 
5038 

5°39- 
5065- 
5231 

5253' 
5254 

5262 

,To face Mujic, p. (2 r.) 

Number of 
Plates. 
211, or 

212 

213 
214 

215 
216 

217 

218 
229 

220 
22 t 

222 
223 

224 

2 25 

226 

227 
228 

Plate CXCIV. 
CXCV. 
CXCVI. 

CXCVII. 
CXCVIII. 

CXC IX. 

cc. 
cci. 
CCII. 

CCIII. 

CCIV. 

CCV. 
CCVI. 

ccvir. 
CCVIII. 

CCIX. 

CCX. 
CCXI. 

CCXII. 

V-]To face Mujic, .(21.)/ 

53l6'! 

5 i'*', 
5320' 

5322 
5323 
5335 
5337- 

5347 
5373 
5456 
5487 
5499 
5512 
5528 

5538 
5544 
5554 

N. E. Errata, Omissions, &e. noticed and fupplied in the APPENDIX at the end of th£ Work. 







J 








